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EEPOPtT
OF

THE COMMISSIONER OF AGRICULTURE,
FOE THE YEAR 1871).

Sre: I liavo tlie lienor to transmit this my third mmual preliminary

report of the agricultural couditioii of the country and of the work iu

hand and accomplished by the depai-tmcut during the past year.

At this tune I recall with satisfaction the encouragement you gave

wlien I assumed the duties of Commissioner to the jiroposed attempt to

stimulate the manufacture of sugar from any and every source, so that

the production within the boundaries of our own country should at least

equal the home consumption. Keporting progress as the result of the

efforts of this department iu this direction, it is not too much to say

that the success attending the manufacture of cane-sugar from sorghum
and maize will mark the year 1879 as an important epoch iu the agri-

cultural progi^ess of our people.

With the knowledge that during the past summer and fall sugar of

good qnality has been profitably made from Texas to Northern Minne-

sota fi-om the "Minnesota early amber" cane (the seed of which was
widely distributed by the department;) that sirups weighing 12 pounds

to the gallon, at least one-half of which was crystallizable cane-sugar,

was made and can bo again made in nearly every State in the Union
by flimiers with ordinary and inexpensive machinery at a cost of in|

cents per gallon, and with the knowledge that; by means of larger and
better appoiute<l mills, that need not cost to exceed $10,000, sugar

and sirup have been made the past season from sorghum by the car-

load, wliich commanded the highest market price; it is not too much to

assert, that, as a result of the work of this department, which has

constantly before it the duty of accomplishing all that may be done to

increase or multiply those products of the soil wdiich constitute the

wealth and sustain the manufactures and commerce of the country, a

new industry has been fairly established, the imi)ortanco and significanco

of which it is difacult to realize. With this and a knowledge of the

work of the division of chemistry dui'ing the past season (a short state-

ment of v/hicli vrill form part of this report), I am warranted in assert-

ing that it has been finally and practically jiroved that one of the most
iaiporlant, expensive, and indispensable requisites of modern life can be
jirofitably grown where heretofore it was supposed not possible to pro-

duce it; that it can be manufactured in Quantities sufficient to meet any
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demand likely to occur, at a renumerative rate eveu if the i)rice sliould

fall one-tliird belo\\' v.Lat it now is, and that the smallest farmer as well

as the largest planter can profitably engage in its production; and this in

no limited area of country, but in whatever place maize can be grown

successfully ; for there sorghum of some variety will grow, and it will

flourish and mature its juice and seed in much of our soil in which maize

is by no means a certain crop.

Several attcmi)ts to make sugar fi"om beets in Elinois, Wisconsin, and

California having been abandoned as nnprofitable, and all attemi)ts to

make a merchantable sugar from sorghum having failed up to 1877, it

became a settled opinion that only from tropical cane and the sugar

maple could sugar be profitably made in the United States. The maple

groves found scattered along a narrow strip of our northern border were

and are fast disappearing, and the amount of sugar, at any time not very

large, was in the census of 1870 reported at 28,443,645 pounds, and the

molasses at 921,057 gallons.

It is now less, and is an inconsiderable factor in the x)roblem. The

manufacture of sugar from the tropical cane was confined to a narrow

belt of country bordering the Gulf of ]\Iexico, which produces an amount

of sugar averaging for twenty years past 1,G00 pounds per acre. The
total production of this strip last year was about 250,00 (>,000 pounds,

while our imioortation from abroad was 1,741,650,000 pounds of sugar,

beside molasses, melado, and other forms of sucrose, and being about

300,000,000 pounds increase over the importation of 1877-'78 (fiscal year).

The Department of Agriculture has done what was possible to en-

courage the production of sugar from the tropical cane as well as from

beets and other plants, and there has been a large increase in area and

in production of sugar from this source during the past two years
j

but the increased demand has far outstripped the increased production.

The consumption of sugar per capita of our people is about 40 pounds

per annum at present, and with cheap, pure, healthful home-grown

Bugars the consumption per capita would increase to 60 or SO pounds.

Fifty millions of people would consume at 60 pounds each, which it is

said the English people consume, annually 3,000,000,000 pounds of sugar,

worth at 6 cents $180,000,000, or at 10 cents, v/hichis the price at which

the Crystal Lake sorghum sugars of Weidner & Co. were sold this year,

$300,000,000.

In reflecting upon this sugar problem, some two years since, it ap-

peared, to me that many years must pass before we could hope for a full

supply of sugar from tropical canes grown on our own soil. The broken

levees of the Mississippi Eiver must be rebuilt, and the ruined planta-

tions restored ; the demoralized labor system of the South reconstructed

and the disheartened land-owTiers encouraged ; the mechanical must be,

in part, divorced from the agricultural interest, and a co-operation of

labor and capital must be estabhshed with confidence restored, before

any very great and permanent increased production of sugar could be
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looked for from the cultivatiou of tropical cane. Then again the plant

itself belonged to a tropical country, and refused to ripen its seed in

Louisiana, never even maturing the whole extent of stalk gTOwn.

AU these considerations combined to make a discouraging outlook for

the home production of sugar from tropical cane within a period of time

which would afford any relief to the then depressed condition of our

industries.

It was with much gratification, therefore, that I first saw a specimen

of weU granulated sugar made from sorghum, and exhibited at the Min-

nesota State Fair.

After a thorough examination of the attempts to produce sugar from

sorghum in this country, and also after a chemical examination in the labo-

ratory of the juice of this particular plant, it became apparent that this

was a probable source of the immediate production of this much-desired

article.

The first stalks of sorghum ever grown in this country, so far as I am
informed, were planted by the Curator of the Botanical Gardens. This

seed was obtained from Paris, as was also the seed which the Agricul-

tural Department first distributed in the year 1856.

A more effective distribution, however, was made by the enterprising

editor and proprietor of the American Agriculturist, Mr. Orange Judd,

who sent out 25,000 packages of seed to the subscribers of his paper.

In 1857 Mr. Leonard Wray came from England and brought with him

sixteen varieties of African imphee or sorghum, which were planted in

South Carolina and Georgia. Sorghum was thus introduced and was

largely grown in almost every State in the Union. During the war of

the rebellion it was particularly valuable to the people of the Southern

States, and was the only adequate means of obtaining their " sweeten-

ing." Isolated attempts were made in Ohio and elsewhere to granulate

the juice of the varieties then in cultivation, but without such success

or profit as would warrant a continuation of the efforts. In no instance

did the result seem to be satisfactory, and the raising of sorghum was
nearly abandoned in Ohio, and in other States was only cultivated for

the sirup. When the discovery was made that the juice of the " Early

Amber" cane seemed to be more pure than of others, and would, with

careful attention, deposit a large amount of its sucrose in granular form,

the department determined to make so far as i)ossible a thorough examin-

ation of the different varieties of sorghum and test their relative merits

and value as sugar-producing plants. This inquiry has been patiently

and carefully followed from the season of 1877 to 1879, and the results

have been eminently satisfactory, as mil appear in remarks upon the

work of the Chemical Division. It is sufficient to say in this place that

the value of the work done during the past year by this division can

not be overestimated.

Mention had been made, and it had been recorded and mostly forgotten,

that sugar was obtainable from corn, pumpkias, melons, and other vege-

tables, but no thorough, careful, persistent experiment seems ever to have
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been made (if we except that of Mr. F. L. Stewart, who was found anion^

the mountains of Pennsylvania at work for some years in this direction

under discouragiiij;- circiimstaucea). having' in view the determination of

the commercial value of these and oilier jilauts, until this task was assigned

to the Chemical Division of this depnri ment in 1S78. In a letter from Abi-

gail Adams to her husband, Jolui Adams, September 24, 1777, she says:

An instance may be seen in tlie progress which is made in grinding cornstalks and

boiling the liquor into molar-scs. Scarcely a town or ])iirish within forty miles of r.s

but what has several mills at work ; and had the experiment been made a month sooner,

many thousand barrels would have been made. No less than 80 have been made in

the small town of Manchester. It answers very well to distill, and may be boiled doAvn

to sugar. There are two mills fitting up in this parish. They have three rollers—one

with cogs and two smooth. The stalks are stripped of the leaves and tops, so that it

is no robbery npon the cattle, and the juice ground out. 'Tis said four barrels of juice

will make one of molasses, but in this people differ widely. They have a method of

refining it so that it looks as well as the best imported molasses.

The following is an extract from the work of David Lee Childs on tho

culture of the beet and manufacture of beet-sugar

:

Other plants usually grown in our soil are capable of fiumishing sugar, and some of

tliem may be found worth cultivating for that and accessory products.

We have tried Indian-corn stalks and the pumpkin, and have obtained from them

good sugar and molasses.

Perhaps these crops may alternate advantageously with the beet. If the manu-

facture of sugar from the stalks of Indian corn can be reconciled, as we believe it may,

with the maturity or near maturity of the ears, this source of saccharine may sui^er-

sede the beet-root. The seeds of the pumpkin yield a fine sweet oil, but wo have no

means ofjudging what quantity of this product can be obtained from a given extent

of land. If it should turn out satisfactorily in this respect, the pumpkin may odo day

overshadow the sugar-cane.

Here was the opportunity and it was at that time the duty of the govern-

ment to assume the risk of failure and the expense and care of such scien-

tific analyses andexperimental trial as would have exhausted all resources

before giving up even the hope of securing success in the profitable pro-

duction of sugar, and thus retaining at home the millions of money that

have since gone out to sustain and enrich other nations. The work that

should have been done then has been undertaken now, with such imper-

fect means as were furnished; and notwithstanding the ridicule of the

thoughtless, and the fears of hopeful friends, it has been steadily pushed

forward to a satisfactory conclusion.

Many persons are preparing to imitate the example of F. A. Weidnor

& Co., of Chicago, and erect mills the coming season with vacuum pans,

and centrifugal driers in which the work will be done by steam and of

capacity sufficient to make a ton of sugar each day of twentyrfour hours'

work. Mills of this capacity will ha needed in every county where

sorghum is grown, and will not only bo employed in the harvest season

in milling the stalks of sorghum and corn direct from the field, but will

also after liarvest and during the winter take the product of the small

open-pan mills (sirups weighing 8 to 12 pounds) and rework that in the

vacuum pan and centrifugal, making sugar and sirup for the market.
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CHEMICAL DIVISION.

Tlie work aocoiiiplisTiecl in the Chemical Division up to the 27th of May,

1879, was indudcd in the annual report for 1878. From that date to the

present time there have been made

—

First. Ninety-one miscellaneous analyses, including soils, waters, fer-

tilizers, clays, ores, marls, and other mineral substances.

Second. Thirty approximate analyses of various food and medicinal

materials.

Third, Two hundred and se\cntyfour analyses of various sugar-yield-

ing ])lants and their juices.

Fourth. Five experiments in alcoholic distillations from the refuse of

sugar-manufacture, and twenty-eight experiments in making sugar from

various sugar-yielding plants—in all thirty-three.

The experiments entered upon for the purpose of determining the

amount of sugar in the juice of the several varieties of sorghum, of the

stalks of maize and of pearl millet, give results which enjoin their earli-

est possible ])ubli(:ation that they may reach the farmers for their instruc-

tion before the time for the spring planting arrives.

A fair conclusion from these investigations appears to be that there

exists but little difference between the various kinds of sorghum as

sugar-producing plants, and that the juice of each of them is at a cer-

tain period of its development nearly as rich as that of tlie best tropical

sugar-cane grown in this country.

It is a matter also of extreme practica,l importance that it should be
known that this period of raaxinuim content of sugar is maintained for

a sufficient time to enable the manufacturer to work up a large crop of

stalks. Another result of this investigation has been to satisfactorily

explain the cause of repeated failure in the production of sugar from

certain i)lauts during the past quarter of a century.

For the purpose of making clear the above points, a few of the results

obtained by the chemist are appended. The varieties of sorghum canes

subjected to this investigation were " Early Amber," " White Liberian,"

"Chinese," "Honduras," and "Pearl Millet."

DcTelopaieut of plant.

Early Amber

.

ChincGO

Wliita Liberian ...

Sec.(l-l:er.(l just out
Seed IjanleniiiS
Si'od /'ipe, hard, dry...
After hard ficst
Sced-li.ead just out
Seed Iiardeiiius
Seed vijie, hard, dry...
Alter hurd frost
Keed Just in milk
Seed nearly viy.o

Si'od ripe and Jiard

After hard frost

July
Axig.
Sept.
Oct.
Ant;.
Auk-
Sept.
OA.
July
Au^.
Sept.
Oct.
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Honduras

Pearl Millet

.

Louisiana Eibbon Cano
Plant, 1879

Louisiana Eibbon Cane
Plant, 1878

Do

Developnieul of plant.

Seed-head not out.
Seed just in milk .

Seed hardening ...

After hard frost .

.

In blossom
Suckering at top.

.

Leaves dying
After hard frost .

.
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cane sugar present equal to 90.1, a loss of 9.9 of the amount originally

present in the juice.

This very satisfactory result, showing as it does conclusivelj' the pos-

sibility of securing from the juices all the cane sugar present without a

loss of more than 7 to 10 per cent., is of great importance in view of the

fact that all these juices were evaporated in an open pan. A few of the

experiments made give a reasonable basis for estimating the probable

yield of sirup and sugar to the acre, and therefore an api^roximate esti-

mate of the cost of producing sugar.

Below is the tabulated result of a few of the experiments from stalks

grown upon the grounds of the department.

These stalks were grown in rows three feet apart, twelve to fourteen

inches in the row, and although a good crop, there is no doubt that upon
good land an equal yield to the acre could be readily obtained.

n
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Tlio coin-stalks were of three varieties, viz., Lindsay's Horse Tootb,

White luipi'oveil Prolific, and White Dent, three coarse-growing white

field corns. The stalks gxew in drills three feet apart and about nine
' or ten inches in the row.

The ears were plucked after they had thoronghly ripened and the
husks were dead and dry; the stalks, however, were yet juicy. The
corn was plump and sound and yielded at the rate of G9.1 bushels of

shelled corn, fifty-six pounds to the bushel, to the acre. The stalks

were then topped, strippetl, and crushed, and the juice proved to be the

best yet obtained from corn-stalks at any period of growth or of any
variety. It is exceedingly to be regretted that this department had not

during the past season an opportunity to try these experiments in the

large and jiraetical way of field cultivation which would have been

befitting the importance of the occasion. Kot less than an acre, and
preferably five acres, of each variety of sorghum and maize experimented

with should be grown and its developments should be watched carefully

with the aid of all the appliances of science, throughout the season and
worked up at tlie proper time with the best machinery attainable, and
it is hoped that a matter of so much importance will receive such atten-

tion at the hands of Congress as will enable the department to proi)erly

discharge its duties to the country in this regard.

With the present grounds and laboratory force at the command of the

department this is impossible. Tlie correspondence upon matters perti-

nent to the Cliemical Division has increased so largely that with the

present force it is impossible to give it the attention which it demands.

The amount of work which has accumulated in advance of the means to

accomplish it shi>ws how promi)tiy and gladly our people would avail

themselves of the advantages which a proper enlargement of the division

would afford. The legitimate work which lias already accumulated and

which is mapped out for the Chemical Division would emx)Ioy the present

force for years.

ENTO:\rOLOGICAL DIVISION.

On the retirement of Prof. C. V. Riley, May 1st, the department was

fortunate in obtaining the services of Prof. J. JI. Comstock, of Corucil

TJnivcrsity, concerning w^hosn the President of the university, Hon. An-

drew D. White, wrote

:

• He seems to me, iu every respect fitted to discliarge the duties usefully to the piil/iio

service and satisfactorily to yourself. He has most tliorougli scieutific artainiiUMsls,

great energy, pleasant address, excellent temper, and is certainly destined soon to bo

a recognized authority in his department throughout the world as he now is over a

considerable part of this country. Nothing but a sense of duty to him leads me to

write this letter. * * * As it is, I hope to reclaim him some day. As to chtiracter,

temper, relations -vviLh scientific people, he is all that could he desired.

It is sufficient to say that Professor Comstock's studies have fitted liini

for the position, and under his direction the Entomological Division has

made notable advance in its appropriate investigations, and thus far the

high recommendation of President White has been entirely sustained.
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Til e work of tlie Entomological Division during the year may be classi-

jicd under four lieails:

1 . I'^iuislung the investigation of insects injurious to tlie cotton i>l;iiit,

l!C.uun last year under special appropriation of Congress, and pri'|)ariug

I!!) extended report upon its results.

1'. liearing to the perfect stage new or little known injurious insects

lor the purpose of gaining a knowledge of their habits and trausforuia-

tious whicli shall facilitate the suggestion of remedies.

o. Tiic conducting of an extended correspondence relative to noxious

insects.

4. The raising of different varieties of silli-worms with a view of ex-

l>crinienting : lirst, upon the, most approved methods of rearing; and,

second, upon food-plants, carefully comparing the Osage orange with

tlie different varieties of mulberry. Also the distribution to all appli-

cants.

The investigation of insects injurious to the cotton iilant has been com-

pleted. Professor Comstock, having been engaged in this investigation

from its beginning, was able to take charge of it without material loss

of time. A trained observer was sent into the field early in May, where
he remained until the middle of September, carrying on extensive experi-

ments upon remedies and clearing up mooted i^oints in the life histories

of the cotton-worm and the boll worm.

Work on this report has been rapidly progressing, and it is hoped and
believed that the facts therein contained will enable the Southern planters

to render these enemies to their staple crop sources of much less damage
than heretofore.

As regards tlie rearing of new or little-known injurious insects, the

division has studied since IMay 1 the following:
Species.

Of iusocts iulestiug the apjyle 17

peach 7

oraugo 5

pear 2

gvapo 11

raspberry 1

6t rawherry 1

corn 3

ca] )bago 3

melon 1

tobacco , 1

grassoa 9

clover ;}f)

piue 16

locust l.j

oalc 13

ninplo
, 3

luisccilajieoi'.s shade-trees 15

rfr>isoiiTTi nests , 7

iMoiiy of tliese insects are treated of in the aniMial report of the en-

tomologist. Others will require the additional stiuly of another season,
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and the succeeding report will contain accounts of the observations.

Insects injurious to agriculture are constantly making their appearance

either through importation or by the sudden acquisition of destructive

habits by species before considered innoxious ; hence this branch of study

requires of the division much time and attention.

The correspondence of this division has increased greatly during the

past six months, and it is entirely beyond the power of the clerical force

of the division to give that prompt attention to inquiries upon the sub-

ject of insects injurious to agriculture that come from all parts of the

country.

During the latter part of last winter, twenty ounces of imported silk-

worm eggs, the majority from Japan, and»the rest purchased from relia-

ble French dealers, were distributed among some fifty persons desirous

of commencing silk culture. The reports so far received seem to dem-

onstrate, beyond a doubt, the possibility of the successful culture of

silk in almost every part of the country. Unskilled persons have, with

the help and advice of the department, in nearly every instance brought

a large proportion of the worms successfully to the spinning point.

Experiments conducted during April, May, and June, 1879, confirm

the opinion that Osage orange is but little inferior to Morns mnlticmiUs

as silk-worm food ; and the demonstration of this fact necessarily en-

larges the possibilities of the industry in this country.

A correspondent writing from Bengal, India, and who has served an

apprenticeship at silk raising in that country, with an atlditional experi-

ence of five years in the business, makes a proi)Osition to the depart-

ment to transport and acclimate the "Tusser" silk worm in the proi^er

latitudes of this country, to the extent of one thousand pounds of co-

coons, at a cost of about $550,000. Tliis species of worm is indigenous

to the province of Assam, in Bengal, where the British Go\'ernment is

giving much attention to silk culture, and is of a hardy nature and a

most prolific spinner. The writer says : "If America can only secure

to herself a fair start now in the 'Tusser' industry, she will add vastly

by it to her manufactimng revenue?." If furnished the means of natu-

ratizing his favorite "Tusser" worm in zVmerica, he thinks success is cer-

tain. He adds, " With the Tusser worm fairly fixed in your vast conti-

nent, you might snap your fingers at all the silk-i)roducing countries in

the world."

While I cannot recommend the beginning of operations on so large a

scale, the above is cited to give an idea of what persons of intelligence

and exx)erience in other countries are doing in silk culture, and would

do to establish it here if encouraged. And it is believed this great in-

dustry may, by careful procedure, be gradually and economically es-

tablished in many portions of the XJiiit('<l States, with vast benefit to the

inhabitants.

An entire reorganization of the, eiitoiiU)logi(;al collection has been

begun. A supply of new cases has been procured, and the collection is
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being put into sucli form as shall best insure its preservation and access-

ibility.

Wlieuever, during the year, word has been received of any insect

irruption of i)articular interest, an assistant has been sent to tlie spot to

make observations, or a local observer has been employed, to insure a

thorough investigation of causes and a more intelligent suggestion of

remedies.

In addition to the usual work of the Entomological Division during the

next season, a series of exi)eriments wUl be instituted for the purpose of

utilizing the knowledge obtained in applying remedies of various kinds.

The results, with all known facts, will be collated into an accessible form

for general distribution. This wiU be a work of considerable magnitude

;

but it is one which, if well done, will prove of the greatest benefit.

At present, what is known about remedies is scattered through the

great number of published volumes and agricultural periodicals. Much
of it is doubtless valuable, and much is worthless. It is proposed to

critically try, so far as is possible, all of the more imi^ortant remedies,

and to publish in compact form the results.

The habits of and remedies for insects injurious to the orange will be
made a si)ecial study. The numerous communications received from
orange-growers in California and Florida upon this point during the past

year have revealed the fact that here is an almost unexplored field to

the economic entomologist, and that it is of the greatest importance that

some earnest and intelligent work, backed by sulficient means, should

be done in this direction at once.

It is designed to resume and continue upon a large scale the biological

collection begun in 187G and discontinued since then, which shall illus-

trate, when completed, the natural history and habits of all of the inju-

rious insects of the United States; and also to make small biological

collections, illustrating our more common injurious insects, for distribu-

tion to the agricultural colleges throughout the country, so far as the

appropriations will admit.

The division has never been better prepared to do efficient work than

at present ; but several assistants and an additional clerical force are

necessary to meet promptly the increased demands for information.

STATISTICAL DIVISION.

The arduous work of this division has been most vigorously prose-

cuted by the small force now at its disi)0sa].

As will be observed by reference to the detailed report of the statisti-

cian, it has a very large and rapidly increasing correspondence, both
foreign and domestic.

The number of correspondents is now considerably in excess of four

thousand. They have been selected with an eye to their intelligence,

experience, and geaeral fitness for the, <lu(ies which devolve upon them.
Most of their communications consist of replies to queries propounded
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by the (IfpnvtnK'nf. Tlicsc! jir-.^ liist veii(i<Ml by the statistician l)y coin-

]);nisi)n with the most reliab-le <l;ita attainable fVoiu otliei- 80ur(;e.s, then

classified ami aiTai!j;i'<l in the tabuhiied Ibnn whicii tlie miuierous ac-

comi^anying tables i>re.seut. Those relatiui;" to the fti'owiiift crops are

first compiled for issue in the JNIontlily Ibillctin of the department.

This is })repared by this division and widely disseminated through the

mails and through the daily aud weekly press, whicli are furnished with

early copies. These crop reports, aiid, indeed, ;ill the statistics of

this department have become necessary not oidy to the producing agri-

culturists, but also to the middlemen and consumers, and under the

untiring and careful supervision of the statistician aud his painstaking

assistants, are l>ecoming noted for that accuracy which should charac-

terize all statistical work. The labor involved is not only arduous, but

of an intricate character. It requires discretion, judgment, and expe-

rience. It cannot be intelligently performed by novices, nor will it do to

intrust it to those of careless or negligent habits, because slight errors

in the calculations might i)rove injurious to some of the most im^^ortant

interests in the country. A liberal increase in the force of this division

is very desiralde. Each addition to the list of correspondents adds to

the hibor of this di\'ision and also augments the value of the crojj reports

in accuracy and reliability.

* The frequent applications made to the department for statistical in-

formation by agents of foreign governments, by merchants, and by

members of Congress, have all been i)romptly met in a satisfactory

manner by the facts and figures collected and recorded.

The collection and tabulation of such statistics of European produc-

tion as bear on our own markets have been made a subject of special

care. The contrast presented as illustrated by these interesting and

instructive tables will well repay the stud}" necessary to digest the infor-

nnition conveyed.

Investigations regarding the "wages of labor" aud the '' value of farm

lands" have been instituted and considerable progress made in their

prosecution,- but, owing to pressure of other duties and inadequacy of

force, the work was necessarily suspended during several montlis.

As the value of farm lands is largely dependent on the ])rice of labor

for their productive cultivation, the average wages of labor l^'comes an
important factor in successful agriculture as weil as in the present and
prospective money \alue of fanns. It is clear that the taxes on an un-

productive farm wouul soon consume its value. As production is im-

possible without liibor, the cost of tlie latter becomes a vital point with

the agxicultiuist. It will be p-ossible to pursue these interesting inves-

tigations in a more thorough manner, and lay the results before the

country in such a way as will, it is believed, be productive of many ben-

e!lls, if the bill entitled ''A bill to encourage inter-State migTation," in-

troduced by Hon. AV. F. Sjipp, of Iowa, at the second session of the
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Foity-flfth Congress, and wbich, so far as known, was warmly approved

of by mcinb(3rs of Congress, shall become a law.

The report of crops for the year presents the same gratifying aspects

as that of last year. Although the yield per acre in some instances is

below that of 187S, the increase of area more than compensates for the

declining average. As a whole, the wheat crop of the country is un-

precedented in yield, being within a small fraction of fourteen bushels

to the acre. The increase in area, some 2.3 per cent., is not so large as

that reported last year. In the great wheat-growing States of the

Northwest the same climatic influences that were so detrimental in 1878

were again felt this year, and the yield per acre in these States the

present year shows little variation from that of its predecessor; whUe
hi the States contiguous to and bordering upon the Ohio Eiver, but in

which winter-sown wheat prevails, there was an extraordinary product.

In the State of Indiana the yield was increased from sixteen bushels

per acre to twenty and three-tenths. In fact, the crop in all the coun-

try was above the average, except in Texas and Kansas. California had
a good croi>, but not as large as in 1878. The acreage of corn was in-

creased this year about three per cent. Drought in the South Atlantic

and Gulf States was detrimental, but in those States bordering on the

Ohio and Mississippi Elvers the season was favorable, and the yield

was very large. The total product of corn in 1879 is some two hundred
million bushels more than in 1878. This result is remarkable, as it is the

fifth consecutive year of abundant crops.

The cotton crop, which is so important in its bearing on the prosperity

of the country, because it furnishes one of the chief articles of foreio-n

export, shows a slight decline from the yield of last year. As compared
with 1S78; which was the year of the largest production, the deficit will be,

in round numbers, 21)0,000 bides.

In the product of other important crops there is no material change,
except that the short yield of potatoes in 1873 is replaced this year with
a full crop. Full details of the aggregate production of each of the
principal crops, together with area planted and the estimated value of
the saaie, will be found in the statistician's annual report.

His tables afford much general information useful to the thoughtful
farmer in the luiJidling and marketing of his crops. The average-price
table, showing the difference in value between the market nearest his

farm and in New York, PbQadelphia, Baltimore, and Boston, acquaints
hiju witli the average cost of transportation, insurance, and commission
from the point of production to that of consumption. The wages table
is very instructive. It shows that ordinary farm-labor commands most
in New Euglaud, where education is universal, and the laborers are
cojisequontly intelligent. This advance may be considered a premium
on intelligence. In the South and West, while farm-labor is lower,
being generally uneducated, that of thf^ iprolligent mechanic is cousid-
erabl}' h'jghev than it is in New England. This again may be considered

2 AG



18 REPORT OF THE COMMISSIONEK OF AGRICULTUEE.

a premhim on educated labor where that commodity is scarce. A care-

ful examination of the wage-tables and of the price-list of breadstufls and

Ijrovisions in the differcDt sections of the country will enable laborers to

determine where toil is best rewarded, after deducting the cost of sub-

sistence.

BOTANICAL DIVISION.

The follow^ing ino[uiries concerning the botanical collection of this de-

I)artmentare sometimes made: What are they? What arc tlieir usesi

And what are their needs 1

The botanical collections consist of i)repared specimens intended to

represent every species of plant, shrub, or tree growing in the United

States, and to some extent, also, the vegetable productions of other

countries. They include also definite and authentic specimens of our

forest woods and the more important fruits, cones, and seeds. The
foundation of this herbarium was laid by the numerous collections made
at different times by the government erpeditions, as the expedition to

Japan under Commodore Perry; the North and South Pacific exploring

expeditions, Commodore Wilkes' expedition, the Mexican boundary sur-

vey, and the Pacific Eailroad surveys.

Thebotanical collections made bymost of these expeditions, after being

liroperly investigated and described by those distinguished American

botanists. Doctors Torry and Gray, were deposited with the Smithsonian

Institution until the year 1869, when an arrangement was made between

the Secretary of that Institution and the Commissioner of Agriculture

by which the botanical collections were transferred to the Department

of Agriculture, and committed to the care of a properly-qualified bot-

anist connected with the department.

This arrangement was entered into for two purposes: first, the Agri-

cultural Department needed the services of a botanist to give attention

to critical questions which were continually arising as to the nature and

qualities of certain plants which attracted the attention of agricultur-

ists in various parts of the country ; and, secondly, the large and im-

portant botanical collections of the Smithsonian Institution could not

be made practically useful without the employment for a number of

years of a competent botanist to arrange and classify them, and make

them available for piu-poses of study and reference. The opportunity

thus presented itself of uniting the practical vrants of the Department

of Agriculture with the interests of science and education as repre

sented by the Smithsonian Institution.

Since the transfer above mentioned large additions have been made

by the recent government surveys, by some purchases, and by some

exchanges with foreign governments. The herbarium has been trans-

ferred to more commodious rooms, and many new cases have been pro-

vided, so that all the specimens are easy of access and measurably well

displayed.
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This collection, like all museum collections, has an educational char-

acter. The rooms of this division are visited by thousands of persons,

who have the opportunity of examining the vegetable productions of the

country, and to some extent comi)aring them with those of other coun-

tries. Very few of tliese visitors will fail to gather some items of infor-

mation which will be a source of pleasure and instruction to them, will

be diffused by them, and thus have a beneficial influence on the popular

intelligence.

The department receives from foreign nations by way of exchange and
otherwise many valuable specimens of woods and plants, which are ar-

rauged, verified, and classified by the botanist of this division; duplicates

are distributed to State agricultural colleges and other institutions of

learning, not only of these, but also of American forest woods. These

distributions have been highly appreciated, and are useful in promoting

the higher education which is demanded by the times for intelligent

agriculture.

This botanical collection bas also a special scientific value. It is the

custom of all enhghtened countries to collect at government centers

specimens of the productions of the country, both for practical purposes

and for the promotion of scientific knowledge. These museums and her-

bariums bring together a vast mass of material which men of science in-

vestigate and classify, and add to the stock of human knowledge.

Though much of this knowledge may be technical, and useful chiefiy

to specialists, it is necessary to the fiill development of those sciences

Avhich have so greatly advanced the culture and prosperity of mankind.
It is hardly necessary to say that it is the duty of the government to

advance the interests of education and science; and assuredly there is

no other department of the government where botanical science can be
more appropriately fostered and cared for than the Department of Agri-

culture. Here is the place where information respecting every vegetable

production of our vast country should be obtainable. Among the thou-

sands of visitors to the national capital are those who are interested in

education and science, who wiU gladly avail themselves of the opportu-

nity here offered to examine the productions of the entire country and
foreign states.

Although much of the botanical material is special and scientific, it

should not be forgotten that it is the special knowledge of the botanist

which enables him to make those critical determinations respecting

species, and respecting the nature, properties, and value of the plants,

some of which are supposed to have valuable medicinal properties, some
which demand investigation on account of their injurious or poisonous
qualities, others for their economic value as fibers, cordage, or food,

and still another large series of inquiries respecting the native grasses
of different parts of the country and their respective worth for cultiva-

tion by the farmer and stock-raiser.

.
During the last four or five years there have been no botanical col
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lectors on the govemnieut sttrveys, and consequently our most important

means of acquiring knowledge of the vegetation of the Western Terri-

tories has been cut off. As has been stated, in this department full and
complete information should be obtainable respecting the vegetable

productions of all parts of our country. As explorations are pushed

forward into remote sections, and new portions of our temtory are

brought under the influence of civilization and cultivation, new plants

are discovered, and this division should have the means of keeping fully

up with the progress of discovery, if not of itself exteniUng these dis-

coveries.

There are certain portions of our country, notably ^Jrogon and Wash-
ington Territories, regarding the vegetation of which this division is

very deficient as to information and specimens, and means are very

much needed to place a good botanical collector in the field in these

regions in order to supply these defects. We have meutioned the dis-

tribution of wood and botanical specimens which have been made by

this division. There is a large field in this direction in which this divis-

ion could greatly facilitate the advancement of intelligent agriculture.

The young men wTio are now being educated in our Agricultural Col-

leges should have some knowledge of the prominent vegetable produc-

tions of the different parts of the world, and this knowledge can be best

and most easily obtained by inspection and study of the objects them-

selves as they are i)resented in the museum and herbarium, and this

department should have means at command to aid these institutions in

this higher agricidtural education. Very few young men iii our north-

ern colleges are acquainted with the cotton-plant, rice, or sugar-cane,

even as they should be represented in museum specimens.

This department should be made a center of diffusion for these and

other objects of agricultural or economic interest.

It is not necessary to go into details respecting our immense forest

wealth, in its variety of 400 species of forest trees, nor to a considera-

tion of the wants of a system of forest conservation, but we may say

that this subject properly comes within the domain of this department,

and that both scientific and practical talent shoukl be employed in its

management,

A very creditable beginning has been made in our grounds toward

an arboretum, in which should be presented in a living state specimens

of all the trees and shrubs of this country which can be grown in this

climate. But the enlargement of this arboretum has been sus])eiided

for several years on account of a want of means to jjrovide the very

small necessary outlay. The wants and interests of the arboretum

could be gi-eaily promoted if this division could keep in the field one or

more intelligent and capable botanical collectors, who would be able to

obtain and send forward specimens of trees, shnibs, seeds, and fruits,

so that here at the iiatioual capital there miglit be a full representa-

tion of the vegetable i^roductions of our country.
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MICROSCOlPlST.

In addition to answering the nunierons correspondents, both in this

country and in Europe, the microscopist has during the past year made
a number of original investigations in relation tp the best methods of

destroying insects and cryptogamic plants which prey on vegetation.

He has also made microscopic examinations for the different divisions

of the department. An illustrated paper ou the subject of edible mush-

rooms found growing in gieat abundance in the United States has been

prepared, and will be published the coming year if funds for that pur-

pose can be olitained. A number of microscoi)ic specimens of morbid

tissues for photographic illustrations accompanying the report on the

diseases of domesticated animals were also prepared by the microscopist.

He has .also made investigations relating to the fungus of cotton bolls,

measurements of starch granules of sago, causes relating to sweet-

potato rot, yellows of the peach, of the fungusknown as Eauotcra lacerata^

found gTowing on the leaves of the Russian apple-trees in the depart-

ment grounds, &c.

SEED DISTRIBUTION.

Resolutions of granges and other agricultiu*al organizations, letters

from all parts of the country, favorable comments of newspaper editors,

and last, but not least, the hearty indorsement of very many members
of Congress to whom seed distribution had become an onerous burden,

leaving them little time to give to their duties as legislators, and prov-

ing an endless source of annoyance and loss of popularity, indorse the

action of the department in the matter of distribution of seeds according

to the law, which directs the Commissioner of Agriculture to distribute

seeds to agriculturists.

Through the four thousand regular correspondents and through in-

formation obtained from other citizens of the different counties, as well

as from tbe prize lists and reports of county and State fairs, lists of the

best farmers, numbering at the present time fiom ten to twenty in each

county, regardless of political faith or anything else but their standing

as farmers, have been obtained and entered on our books, and to some
of these individuals, as well as to the agricultural societies in those

counties, new and valuable seeds adapted to the localities are sent for

experimental purposes.

While the limited amount appropriated for the purchase and distri-

bution of seeds will not suffice for distribution to all the farmers ou our

books during any one year, yet something new will be sent to each

county in the United States, and with diligence on the part of the re-

cipient to cultivate and save seed and distribute among neighbors, any
new or improved variety of grain or roots can soon be spread over

any given county. The advantages arising from the introduction of

improved varieties of seed are better understood by considering the efl'ect

in the increased production per acre. The area cultivated in wheat in
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tlie United States aggregates in round numbers tliirty-iive million acres

An increase of one busliel per acre would give an addition of tliirty-five

million bushels of wheat to the crop. This is equivalent to $35,000,000.

Taking the past six years as a basis of calculations, the increased pro-

duction per acre averages 1.2 bushels per acre for the last two years,

being equivalent to a gain of $54,220,929 per annum in that time. The
number ofacres annually in oats in the United States during the past six

years averages 11,987,626 acres. The increased production per acre by
the introduction of the " Excelsior White Schoenen" oats some years

since was some 2.5 bushels per acre, and a Uke increase is reported

from the distribution of the " Board of Trade" oats in the northern

and the " Bust Proof" in the southern part of the country during the

last two years. At the same time the acreage was augmented one

and a half million acres. But the average increased yield fairly at-

tributable in like period to improved varities of seed would amount to

forty million bushels, worth $15,000,000. Such substantial advantages

speak so eloquently in behalf of proper seed distribution that further

remarks would seem superfluous.

The following tabular statement exhibits the quantity of seeds put up

and distributed to each State during the past year, except the miscel-

laneous column, in which it was found impracticable to designate the

State. It is proper to say, however, that the system of keeping the

seed accounts has been so changed as to show hereafter the destination

of aU the seeds distributed. It will be seen that a marked improve-

ment has been made over former years, the number of packages having

been increased by nearly half a million over that of the preceding year.

Tabular statement showing the quantity and Und of seeds issued from the Seed Division,

Department of Agriculture, under the general appro^iriation act, from July 1, 1878, to

June 30, 1879, inclusive.

Kinds of seeds sent.

«1

Packages.

Itemi.
I

Vegetable-seed ' 18o' Packages
3?lower-seed I 33

Tobacco-seed 5

Opium poppy 1

Treeseed ! 31

Herbs 19

Borae;e 1

Field seeds.

Wheat n Quarts...
Oats 1

r> --.do

Barley 2, .do
Kye li...rto

do
do

..do

. do

..do
-do

Buckwheat.
Field com..
Potatoes ...

Artichoke .

.

Sus:ar-l>eet .

Sorjihum . .

.

Gra.ss-.seed .

Clover-seed.

l,...do ,

]!...do .

3 ...do .

2. ..do,
21. ..do ,

1 ...do
.3!... do
1 ..-do

P9

Pavers. Papers.
836,240 27,260
30, 774
19, 358

31
460
C78
26

,8.53

,085
,475
258
47
G60
,437
,197
76

,124
729
105

5,792

96

720
1,022

.2 n

A
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Tabular statement showing the quantity and kind of seed issued, «|-c.—Continued.

Kinda of seeds sent.
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will result in the discovery of either a reiiietly for tliis terribly devas-

tatiug- disease, or establish such measures of a sanitary and preventive

character as will confine it to very limited localities. The disease has

proved more destructive than any malady heretofore known to this or

to any other class of domesticated animals in this or any other country.

It has prevailed in the IJnited States for nearly a quarter of a century,

and while, perhaps, it has not increased in fatality, the losses occasioned

through its instrumentality have increased in a like ratio with the in-

creased number of animals produced, until the aggregate now annually

reaches many millions of dollars. Careful returns from the correspond-

ents of the department show these losses to be at present from $15,000,000

to $20,000,000 annually. It is, therefore, not unusual to receive intelli-

gence from some of the large hog-growing localities in the West that the

losses in single counties will reach the large sum of from $50,000 to

- $80,000, and in some instances as high as $150,000 in one season

through the devastating operations of this disease. Jfeither is it a

rare occurrence to be informed of the loss of an entire herd of thrifty

and apparently healthy hogs within thirty days after the malady has

made its appearance among them. The returns of the Statistical Divis-

ion of this department show the number of hogs produced last year at

upward of 32,000,000 head. This number is greatly in excess of any

other class of meat-producing animals reared in this country, and

shows the great necessity for the discovery of measures looking to

their protection from disease. Millions of dollars are involved in this

trade, but it is not alone the heavy losses annually sustained by our

farmers that should claim our attention in a consideration of the

subject. The fact of the existence of a terribly destructive disease

among the swine of this country has already reached many European

markets, and our salt and smoked meats have been prohibited entry

and sale at ports where the business has heretofore been remunera-

tive. While it has not been shown that the disease known as swine-

I)lague can be communicated to man, at least in a fatal tj'pe, yet no

diseased animal is fit for food, and it is a notorious fact that many
entire herds of swine are slaughtered as soon as the disease is discov-

ered to have made its appearance among them, and their meat placed

upon the market for sale and ultimate consumption.

Equally alarming, and, unless effectual measures are at once adopted

to stay its further progress, equally disastrous to the material interests

of the country nuist inevitably prove the disease known as pleuro-pneu-

monia among cattle. In the early history of my management of the

afiairs of this department I called the attention both of the public and
of Congress to the fact of the existence of this dreaded and destructive

contagious disease in several of the Eastern seaboard States, and ex-

liressed the fear that it might be speedily transported to the great cattle

ranges of the West, where, when once located, it would be found impos-

sible to eradicate it. The agitation of the subject was continued until
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several of fclie States wliere the disease was found prevailing inaugurated

measures for its suppression. Tireir eflbrts were but partially success-

ful, the failure beiug attributable alike to the insufficiency of the appro-

priation made for the purpose and a proper concert of action among the

States immediately interested. Upon investigation, the disease was

found prevailing, principally among dairy cattle, in the States of Con-

necticut, Eastern New York, New Jersey, Pennsylvania, Delaware,

Maryland, the District of Columbia, and Virginia.

In New York City and vicinity the disease was found to prevail to a

most alarming extent, and the legislature of that State at once adopted

measures providing for its speedy suppression. A corps of able veteri-

nary surgeons were employed, who commenced their work with an

enei'gy that gave promise of a speedy suppression of the disease by the

safest and only eJffectual method, i. e., by the condemnation and imme-

diate slaughter of all animals suffering with or infected by the malady.

A large number of animals were condemned and slaughtered, but it was

soon found that the appropriation made for this purpose was insuffi-

cient, and the work had eventually to be suspended for the want of

means to carry it forward.

This was much to be regretted, for, however carefully precautionary

measures may be observed, until a further appropriation can be made it

will be t()und almost impossible to confine the disease to the limits it

occupied when the work was thus summarily suspended.

Partial efforts for the suppression of the malady were also made by
the States of New Jersey and Pennsylvania, and possibly one or two

more of the infected States, but these efforts were not prosecuted with

that energy and determination that characterized the work inaugurated

by the authorities of the State of New York. Where the work of sup-

pressing diseases of this character is undertaken by the States sepa-

rately and individually many difficulties will be encountered, and some
of them will be found almost impossible to surmount or overcome. Un-
less there is perfect concert of action and entire harmony of purpose on

the part of all the States interested, but little good can or will be accom-

plished in the end. The authorities of New York, by wise and energetic

efforts and the expenditure of large sums of money, may extirjiate the

disease within its own borders, but so long as it is allowed to exist in

contiguous States it is liable any day to be carried again over the bor-

ders and into the herds from which it has just been eradicated.

GARDEN AND GROUNDS.

The chief object of the garden of this department is the propagation
and development of plants that are likely to prove of general utility.

The area devoted to this purpose is entirely inadequate.

The department cannot do justice to itself or the country until exper-

imental gTounds here and in different sections of the country are placed
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at its disposal. There are many semi-tropical productions of great com-

mercial value, which can now only be treated in a limited way as tender

hothouse phuits, which they practically are in this latitude, and are

consequently placed under conditions for propagation, which not only

limit their quantity but depreciate their value.

There is pressing necessity for increased facilities for cultural experi-

ment to test the practicable cultivation of such plants as the olive, tam-

arind, banana, pineapple, coffee, tea, theobroma or chocolate, orange,

especially the bergamot or otto yielding plants, ginger, pepper, cinchona,

and many others of commercial value. There are sections of the country

whose climate will admit of the propagation of these plants in the open

air, in which the cost of production may be put to a practical test. In

the absence of means to provide these facilities, the department finds it

impossible to fuUy discharge the primary duties with which it is charged

in the act establishing it, viz., "to test by cultivation the value of such

seeds and plants as may require such tests, to propagate such as maybe
worthy of propagation, and to distribute them among agriculturists."

Time and again it has been asserted that coffee was found growing

wild in Florida, but an examination of the bush and berries sent the

botanist of the department has resulted thus far in disproving the asser-

tion.

I have, however, within the past few days been informed by Ex-Gov-

ernor Gleason that he himself Lad seen coffee growing wild on Cape Bis-

cayne, that he had picked the berries, and that a grant of land had been

made to a company to induce them to idant coffee on the peniusula.

The reason does not appear why this enteri)rise was abandoned, but

abandoned it was long years since, and the record and memory of the

attempt have been almost forgotten.

Accurate botanic information will now soon be obtained, and if coffee

is growing on Cape Biscayne the fact will be established.

COFFEE.

Whether there is any part of the United States in which coffee can

be cultivate<l has been a question discussed for years and until recently

undecided. A practical solution of this question has at last been reached

by Mrs. Julia Atzeroth, of Braiden Town, Manatee County, Florida, M^ho

has sent to the department a branch of coffee grown in the open air in

her garden. In her letter accompanying the coffee, she says

:

Gen. W. G. Le Due,
Commissioner, Washington, D. C.

:

Drau Sir: Yours of tlie 20tli of last inontli arrived safe, and I can assure yon I folt

greatly Louored to find tliat you appreciate my experiiueut in growing ooii'ee, and

that mine should be the only coffee in the United States. I feel sure it can be suc-

cesHl'iilly grown further south where frost never conies, and there ia an abundauco of
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land and soil suited to its growtli. My trees are now attracting considerable atten-

tion. Many persons come to see them and ask for seed.

I have given some seed and I will try to eiiconragc its cnltivatiou, to improve tlio

country thereby. That is why I tried it, and now I feel satisfied it will be a success,

if fairly tried. I came to this State some tliirty years ago, and am one of the first

settlers in Manatee. I would like to see you and tell you my experience in Florida.

I would not exchange my home for any other State I know of. Florida needs nothing

but energy and industry to make its people independent.

The department has supplied Mrs. Atzeroth with a number of young

trees with which to enlarge her experiment, and also furnish other i^er-

sons in the same locality and further south with plants which should, if

carefully planted and successfully cultivated, bear coffee within five

years.

It is something to know that a lodgment has been effected on the

coast of Florida, and though four trees, so far, are known to have been

successfully grown and fruited, yet whether the coffee will rii)en thor-

oughly and prove as profitable here as it has in other countries is yet

(o be determined.

TEA.

The efltorts of the department to introduce the culture and manufac-

ture of tea have been steadily continued and with a fair prospect of ul-

timate success. Of the 69,000 plants distributed last year, the reports

indicate a loss of about one-half, owing to carelessness and failure to

protect them from the hot summer sun ; but the applications of the far-

mers are numerous and the distributions of the department during the

fall of 1879 and spring of 1880 will be continued.

The kaki, Spanish chestnuts, English walnuts, olives, camphor-trees,

and other plants and vines distributed the past year are uniformly re-

ported upon as thriving and doing well.

There have been distributed from the garden during the past year,

28,000 strawberry-plants, 9,748 grape-vines, 69,154 tea-plants, 13,921

plants of orange, olive, fig, and semi-tropical fruits and plants of vari-

ous kinds, 5,000 plants of Japan persimmons, 70,000 scions of Eussian
apples.

A letter from an intelligent correspondent, Mr. Weaver, of Bogota,
South America, vrhose opportunities of observation have been amx^le,

and whose opinions upon the cultivation of coffee and cinchona are en-

titled to considerate attention, is produced in the appendix for the en-

couragement of those who are inclined to help the department to make
this interesting experiment.

The clerks and working force of the department, under the able direc-

tion of the chief clerk, have accomplished an unusual amount of valu-
able labor; but if the force of the department were doubled every
year for tbe next five years it could be employed with great profit to
tlie country.

The following table exhibits in a condensed form the appropriations
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iiiiulc l>y Congress for tliis departiuentj the. (lislmrso.iDenls and unex-

pended balance for the fiscal year ending June 30, 1870:

i^rnouDt
appropriated.

Amount
disbursed.

Amount
iinexpi^nded.

Salnries
Collecting statistics

Purchasi.' and dislriliution of seeds
Esperinieutal garden
Museum and herbarium
Furniture, cases, and repairs
Library
Labor.al ory
Contingent expenses
Postage
Improvement of CTOxmds
Printing and binding
Investigating thohiibits of insects, &c.

.

Investigating the diseases of swine, &c.
Erection of stable

$06,

30,

S6G, 900 on

10, 000 00
7.j, 000 00

7, 000 00
1,000 0(1

4, 000 00
1,000 00

1,500 00

8, 000 00
4. 000 00
6, 500 00
C, 073 55

10, 000 00
10, 000 00
1, 500 00

4, 926 45

For the purpose of comparison, the amounts appropriated for the

various deijartments of the general government for the fiscal year end-

ing June 30, 1879, is herewith appended:

Object of appropriation.
AmoTint appro-

priated.

Congrfss
Executive proper
State Department ,

Treasury Department
War Department ,

Navy Department
Interior Department ,

Post-Office Department
Department of Ju.stice

Department of Agricultnre

167,

66,

20,

38,

7,

3,

286, 472 72
101, 064 00
134, 325 64
122, 213 7.5

263, 792 48
684, 492 83
245, 551 74
295, 369 98
918,913 94
204, 900 00

Total
!
$319,257,117 08

IMMEDIATE NECESSITIES OF THE DEPARTMENT.

Tlie immediate necessities of this department, beyond the appropria-

tions usually made for its ordinary worlcing, may be stated

:

1. A laboratory of proper size and fully equipped, to cost not less than

$300,000, with a sufficient appropriation to meet the expenses of the

additional force that will be necessary to carry forward investigations

on a larger scale than the present laboratory and appliances will permit;

and the further sum of $5,000, made available immediately, to pay for

labor and material necessary in the pressing work of this division,

2. An experimental farm of 1,000 acres of ground, in the neighbor-

hood of this city, and five experimental stations in different sections

of the country, viz., one in California, one in the interior of the continent

(to be devoted to the introduction and preservation of the best breeds

of domesticated animals and to the domestication of some of the native

wild animals of the country, among them the Buifalo), one in Texas, one
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in Floridj!, and one. in Xew York above the latitude of Albany. To in-

augurate tiiose farms a ]ar,i;e sum will not be "necessary, and after tlie

first year the expense will l>e more than i>aid by the results of the culti-

vation a teach station.

3. An increased appropriation for the gar<leiis and grounds of the

dei)artuient, which embraces experimental cultivation and propagation

of trees, plants, &c., for distribution. This appropriation should be in-

creased to at least $15,000.

4. An increased ap])ropriation of $5,000 for obtaining new material,

employing labor, and otherwise extending the benetits arising from the

museum and botanical divisions of this department.

5. A renewal of the appropriation of $10,000 for the examination of

the diseases of domesticated animals.

6. A renewal of the appropriation for continuing the investigation of

the history and habits of insects injurious to agriculture. Ten thousand
dollars at least should be annually expended in that direction by the

department.

7. An additional appropriation of $6,000 to contiiuie the work on
forestry.

Permission and direction to occupy and plant on the government
land on the Coteau d' Prairie, a forest conforming to the width of the

coteau and extending the entire length of the elevated land from the

northern end near Bigstone Lake toward the Iowa line.

A re-establishment of the forest which once grew on this elevated

land would increase the value of the government land far beyond the

cost of planting, and can and would also afford an opportunity of as-

certaining the meteorological and other beneficial changes that would
probably take place in consequence of the establishment of so large a

body of timber crossing the path of the severe storms that sometimes
sweep with terrible energy and devastation across those naked plains.

The lands are owned by the government, and they can be reserved from
sale for this purpose. The experiment need not be an expensive one,

nor can there be any doubt about the favorable result even as a profitable

investment.

The same thing should be done in ^he middle plains, commencing at

the South Park and running southeast. With these two experimental
forests many questions now discussed could be settled, and much knowl-
edge of a most interesting and valuable character could be furnished

to the people.

A tract of country at the foot-hills, on the east and west side of the

Rocky Mountains, usually considered an arid desert, aTid estiinate<l to

be equal to nearly one-fifth of the producti'se area of the United States,

wheniiTigated, has been found to be astonishingly productive, especially

for all the cereals that are commonly used for the support of human life.

The inadequacy of the streams which run from tlie mountnins into

the-e plains and irrigate the country, the excess of the pop\ilation of
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the mines wliicli demands more food than can be raised upon tlie lands

that are irrigated from these streams, and the .general welfare of that

seetioa requires that the government should take some active interest iu

ascertaining whether by artesian wells in different locations large areas

of the country may not be profitably watered and made productive-

The experiments recently made by the French engineers in the great

deserts of Africa are well worthy of imitation in this country v/herever

it would seem practicable. As preliminary to more extended opera-

tions, an appropriation of $50,000 to be immediately available should

be made to examine with the drill the practicability of irrigation from

artesian wells.

A building for the exhibition of working models of agTicultural ma-

chinery is a want long felt, and which Avould be of the highest interest

and instruction to all persons visiting Washington from all parts of the

United States and from foreign countries. Such a collection could be

made, if the building was furnished by the government, with very little

expense. Nearly every manufacturer of agricultural machinery would

be glad to contribute a specimen of the tools or implements manufactured.

This building should occupy the southwest corner of the grounds, and

should be of sufficient extent to provide for some years in the future, and

should form part of the permanent building which the department wiU

necessarily require.

In every county in the United States in which agricultural industries

are pursued, this department has or aims to have a principal correspond-

ent and four assistants. These should all be furnished with set« of in-

struments for taking the temperature of the air, the soil, the pressure of

the atmosphere, and the degree of moisture present in the atmosphere.

As the work of these correspondents is given gratuitously, the govern-

ment ought to supply the instruments necessary for making the observa-

tions, and an appropriation for this purpose, and for furnishing record-

books and other stationery, should be made.

Very respectfully, your obedient servant,

WM. G. Le dug,
Commissioner of Agriculture.

The Tresidekt.



APPENDIX.

To the Hon. Wm. G. LeDuc,
Commisaioner of Arjriciilture, Washington, D. C, TJ. S. A.:

Siu: I have noticed a circular issued by tho department seeking information in re-

gard to coffee. As I have frequently passed tlirougli the cold-country coffee region in
this neighborhood, and have made it a point to inform myself as to the particulars of
the culture and habits of the plant, I take the liberty of writing you as follows:

It is true that tho coffee does not require a very hot climate. In fact, that which is

raised in the colder regions is most highly esteemed and brings the highest price in
the home and European markets.

Its upward range is limited by the frost-line, as is that of tho orange, plantain, and
bamboo. In a table compiled from Boussingaidt and Humboldt, the coffee appeal's as
the hardiest of these, enduring a temx)erature one degree colder than the orange, three
colder than the plantain, and five colder than the bamboo. Local authorities assure
me this is a mistake as regards the orange, which is more hardy than the coffee. An
English writer ftxea on the bamboo as a test, saying that wherever it grows the climate
is suitable for coffee. There seems to bo no doubt that the coffee will endure more
cold than the bamboo, so that the latter fails to serve as an indication of the northern
limit of the coffee. And for this reason, both the coffee and tlie orange will grow at a
height BO cold as to jjrevent their having fruit. But as the Southern summer has a
genuine hot-country temperature, the coffee would .hear, as the orange does, in the
season, if it coiild be carried through the winter.
This is the crucial i)oint. Even in the plantations below the frost-line the coffee

Buffers at times from an extraordinary visitation of frost, or from the cold produced
by a hail-storm, and it is generally admitted that a frost will kill it. On the other hand,
it is said to grow, in peculiar circumstances, above the frost-line. Here in Bogota, for

instance (temperature 60° F.), it will grow, without bearing, in the open air about the
houses, but it will not live out on the plain where there are frosts so heavy as to often
kill the potato. This is merely an illustration ofthe fact, well understood in the North,
that a frost, like a dew-fall, and unlike a freeze, can be guarded against by a slight
covering—the shade of a tree or building often serving to protect the vegetation in its

vicinity while that more exposed is blighted. Now it is deemed essential that the
coffee-plant should be shaded. The usual plan is to plant the coffee and the plantain
together, so that the latter by its rajjid growth may furuish shade before the coffee

needs it. Some prefer to plant, also, certain fruit-trees to take the place of the plan-
tain at a later date. The excessive heat of the summer in the Gulf States would cer-

tainly call for a liberal shading of the plantations. The question then arises as to
whether the shade provided lor summer would serve to protect the plants from
frost in the winter. As I have no personal knowledge of tho severity of the winter or
of the character and habits of the trees available for this purpose, I cannot form even
an opinion as to the probability of the success of the experiment. The question
would still present itself whether it might not be feasible to protect the plants by
keeping the ground wet, which is said to be suf&cient to save the potatoes here, or by
coverings of straw, or by smoldering fires raising clouds of smoke on exceptionally
cold nights. I believe that the large jn'ofits of the coffee culture would warrant even
these measures if they were found to serve the purjiose.

The best crops that I have seen have been on a rich black loam, too rocky to be
worked with the plow, and on the slopes of ravines. It is said that the plant dies out
in a few years on clay soil. But the Liberian j)lant is said to flourish on such soil. It
belongs, however, to the veiy hottest of climates. I attribute the better condition of
the plants on sloping groiind to the fact of their being more shaded. If the shedding
of water more readily has anything to do with it, that could be effected on level
ground by proper drainage. It is generally held that the coffee will not flourish on
wet ground, though the best pla,uts I ever saw were within a few feet of an unfailing
stream.
The fact is that agricultiire in tropical countries is done in siicli a slovenly manner;

so few experiments are tried, and those few so carelessly; there is such a lack of ac-
curate observation and comparison of notes, as well as of enterprise and sound judg-
ment, that it is difficult to arrive at broad and accurate generalizations on many of
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tbese subjects. As a rnle, ("acli man attribntos to the Tiatuie of tlie plant effects which
arise fi'om the accidents of his k)catiiin or tri'.itmeiit.

As with all small fruits, th<' peiibctit)!i of the coffee berry depemls on a good supply
of moisture. In the trojiics the principal crops follow immediately after the close of
the rainy seasons, and if the rains fail the crops arc light, as the berries dry up and
fall off Avithont ripeuintr. The heavy summer rains in the Southern States would
probably come just at the riglit time. But I should uot advise any one to put in cof-

fee on a piece of ground that could not be irrigated, though it is often done.
Practice varies in regard to the number of plants to tlie acre. After looking over a

plantation, noting the plants in best condition, and making measurements, I deter-

nuned, to my own satisfaction, that the best way, in a cold country, at least, is to plant
in rows four yards apart and two yards apart in the row. The branches interlock in

the row (which some regard as necessary), and the distauce between the rows allows
of moving about for cultivating and gathering. By trimming, the foliage can be
made as open or as crowded as may be deemed best, while the wider spaces between
the rows allow of the extension of the branches in that direction if they should be
crowded in the other. This gives about 600 plants to tin; acre.

The yield is estimated sometimes as low as two pounds to the plant. But the same
cultivator who gives me this figure says he is convinced that the increase of the yield

indefinitely is only a question of improved cultivation. A more usual estimate is three

pounds. A Scotchman in the neighborhood, who has brought more intelligence and
care to the examination of the matter than any other culti\'ator here, claims to have
plants under special cultivation that yield ten jiovxnds each. This is about the figure

claimed for the Liberiau plant. No one could foretell what would l)e the result of
transferring the plant to a country where it would have but one bearing season, in-

stead of two, as here ; but it is natural to suppose that it would exert itself with ex-

ceptional vigor iu that one season. In all probability the more careful and judicious

treatment that it would there receive would produce results even beyond those com-
monly attained in this country.

It is claimed that the Liberian plant, and perhaps some others in the hot country,

are in full bearing at three years of age. This is not true of the colder country, where
they just begin to bear at three jears, and attain their maturity at from five to seven
years. Here is the chief expensfe of getting up a plantation. The first investment
has to lie unproductive, and the weeds have to be fought unceasingly through these

years. When once the plants obtain their growth their shade keeps the weeds down
ahnost without further attention.

It is usual here to estimate the expense roughly as half the value of the coffee.

That raised in this neighborhood was sold last year in Bogota or Honda at about 20

cents ijcr pound, and the planters counted that half clear; that is, they allowed 10

cents a pound for expenses. The Scotchman above nieut^ioued has satisfied himself
that the cost of jjroduction is but 5 cents a pound.

I conclude, then, that coffee can be raised successfully over a large part of California

and in the Lower Colorado and Rio Grande Valleys, where inigation is practicable;

that it is exceedingly doubtful whether it could be raised in the Gulf States; that

there may be a possibility of this being accomplished through careful experiment and
persistent effort, having a view to the discovery of a method of cultivation adtii)ted

to the climate or to the production of a hardier variety, as was done in Russia in the

case of wheat ; that the importance of the matter, viewed in relation not only to the

aggregate cost of importations into fhe United States, but considered also as one of the

most profitable branches of agriculture, which it certainly is, would justify almost
any outlay necessary to test the question systematically and thoroughly.

There is another niatter to w^hich I beg leave to call the atfeutiim of the depart-

ment, and which is to my mLnd less doubtful and fiir more iniporlant. I refer to the

CULTIVATION OF THE CINCHONA.

It is well known that the plantations in India have surpassed the most sanguine ex-

pectations of their founders. Some of the English papers have reported the- aunual
yield as reaching a value of $8,000 per acre. I consider this quite possible, in view of

the fact, which can be verified by reference to the trade reports, that the mossed barka
bring a.s much as eight shillings a pound iu the London market.
Now, I have observed that the einchoiia rcijion hegins just about where the coffee climate

e^ids. In this country, asiu all South America, the cinchona has been ext(>rminafced

in all regions readily" accessible, so that it is a matter of the grjeatest difJlculty fo ob-

tain a sight of a growing tree. But in ijassing repeatedly through forests in which
it had once flourished I have been impressed with the conviction that sijnilar condi-

tions could be fouud in ipany parts of the Southern and Pacific Stntes.

The cinchona seeks tht^ heights of the mouniains where it is subjeel to fTC([Ucut vis-

itations of frost. I have said that at the altitude of this city (8,)>..0 iVet. temperature
00'-' F.) there are heavy frosts; yet the cinchona cordifolia of this region grows nearly
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i a thousand feot above this elevation. According- to Cross, tlio ciucLona region has a
temperature varying from 60° to 35° or 36°. Tliis is all alcove tlie frost liuc, and is

subject to continued liail-stonns in tlio rainy seasoj], and even to freezing in tlio ui)j)(.'r

portions. One of the most valuable and most easily cultivated of all the varieties,

C. pilayensis, was found by Dr. Wcddel in a temperature varying from 60°, to 30°. C.

succiruia, the prince of cinchonas, grows in a warmer climate, sometimes reaching to
70°

It is evident from the above data that the cinchona region has a climate covering
at least forty degrees of extreme variation, aud that single varieties eudure a varia-
tion of about thirty. This is greater than the maximum variation at certain ]toints

on the Pacific coast. It may be possible tliat elevated situations could be found near
the coatai in which these very grades of temperature are rejiroduced. It is true that
o:i the sia-coast the thermometer rises higher even than 70°, but it is yet to be fdiown
whethe he cinchona cannot endure a northern summer of a few months' duration.
That li calculations of this nature are only approximate is shown by the fact that

the cin .hona region, as described, includes the entii-e range of the oak and nearly that
of the walnut. If one were to form a judgment as to the range of these two' trees,

bn^ird on observations here, he would have to conclude that they would flourish only
in .1 temperature varying from fifty to seventy-five degrees, as that would take in
their upper aud lower lines on the Andes. To tell one who knew these trees only as
found hero that they would Bvirvivo a northern season of either summer or winter, v/ould
be to repeat the experience of those who tried to convince the Xing of Biam of the
existence of ice. It remains io be discovered ivhcthcr Ihe endurance of the cinchona may not
equal or nearhj equal that of the walnut, oalc, iviUoir, apple, peach, and tvild cherry, all of
which seek as loio and some a lower ranf/e on the Andes.

I am unable to learn that the cinchona is found as far south as the twentieth parallel
of latitude. Its extension north uiiiHt have l)ecn limited, as Humboldt suggests, by
the lov/ness of the mountain range of the isthmus. But, v»'hatever may bcthe cause
of its limitation on the south, the English have shown that it maybe extended on
the north by artificial means. The plantations in the Pnnjaub are above the thirtieth
parallel ; that is to say, at the same latitude as the Gulf States, Now Mexico, Arizona,
.and Southern California, It is true that tlie Himalaya Eaiij^e protects the Punjaub,
making it a true portion of the tropics. But as the planttiliouH there are at 'some
elevation above the eea-level, and as very nearly the natural conditions as to temper-
ature do actually exist on tiie Pacific coast of the United States, lliere seems to be no
antecedent improbability in the supposition that the culture may be extended farther
north.
The cinchona seems to seek a dry soil, but a climate affording ])lenty of rain in cer-

tain parts of the year. The coasts of Northern Califomi.'). and Oregon would fiillill

the conditions a3 to moisture ; the slopes of the mountains would probably furuisli
hilly ground, very similar to tliat occupied by the tree in its native habitat'; while I
believe that the temperature would admit of its cultivation even north of the mouth
of the Columbia. It is also uncertain as to how far any undue dryness of the atmos-
phere may bo overcome by irrigation. The surprising results already attained in the
cultiA^ation of the trees pre]iare us to expect further advances, and this may be one
of them as natvirally as anything else.

It is well known that tiio barks produced under cultivation are much superior to
tlie natural bark, as the process of mossing the tree causes a remarkable development
of the alkaloids in wliicli their virtue consists. Also that the cultivated trees are not
destroyed. A strip is taken otf reaching the length of the trunk and one-third of its
circumference. The wound is then dressed with straw mattinii' and kept wet until
Ihe bark forms anew. The next year another strip is taken, and so on, indefinitely.
I am told that the harvest begins when the tree Is five years old, but am not in a
position to verify the statement.

I have calculated roughly, according to the prices of laud and labor here, that a
plantation of a hundred acres might be put in at less than a thousand dollais an acre,
covering .all outlay—or say fifteeii humlred dollars to cover interest and all contiji-
g-'ucies. I do not see why it should coGfc laoi'o iu tho States, as labor, if dearer, is pro-
]Kutioually better. Accurate estimatcis could probably be obtained fiom the English
growers.
To sum wj) the matter, I believe that, with a -vvise choice of sites and judicious treat-

ment, together with a careful selection of the proper varieties, tbo ciilchona could be
cnltivatedm many parts of the Paciiic coast and probablv in New Mexico; that if
irrigatioii can be made to supply tho place of a natur.ally moist climate, the cultiva-
tum ca'h bo carried into a large part of the Colorado V.alley and Texas, as well as into
Not'^^hern Georgia and Alabama, and thence north along the soulhern sloi.i5 of tho
Blue Ridge. I should not be sirrprised if tho hardier varieties were found to grow
even in Virginia and Colorado and iu Arkansas, iu favored situations on the southern
slopes of the Ozark Mcnuitaiiis.
Thoronglily convinced, as I am, that it is possible to cultivate the cinchona in tho
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United States, I venture to call tlie attention of the department to the matter as being
one of the most important that can claim attention. The fact stares us in the face
that the American supply of hark is becoming rapidly exhausted. Whole districts
are devastated every year, hundreds of thousands of trees being destroyed, root and
branch, while scarcely any effort is made to replace them. Inferior and even false
barks that vrere formerly entirely overloolied, now form the exclusive production of
some districts, while few places in these countries now remain unvisited. The natural
supply will soon be exhausted, and the East Indian plantations will then be the only
source of supply for the commerce of the av orld. When that time comes, and it will
come sooner than our people expect it, a general European or Asiatic war, or even a
war of the United States with any foreign power, might completely cut off the supply
of this drug, which is a real necessity in many jiarts of the country. Even such an
appalling disaster as the destruction of the Indian plantations by the ravages of war
is not without the range of possibility.

Not only that ; even while the supply lasts it can never be too great. The bless-

ings of this beneficent remedy should be placed and kept within the reach of the
poorest in the land, and the government fulfills its highest mission when it provides
by a wise foresight the means of holding in check the merciless destroyer that has
driven a hundred armies from the field and fills witll terror some of the fairest por-
tions of the globe.

WILLIS WEAVER.
Bogota, Octoler 18; 1879.



REPORT OF THE CHEMIST.

Sir : I have the honor to present the following report of work per-

formed in the chemical division of the department since the 27tli cf
May, 1879—the work accomplished previous to that period having been
included in the annual report for 1878.

The following is a summary of the work done

:

1. Analyses and assays of minerals and ores, including calcareous
and phosphatic marls (152 in number).

2. Analyses of mineral, spring, and well waters (6 in number).
3. Analyses of soils (8 in number).
4. Analyses of super-phosphates and commercial fertilizers (20 in

number).
5. Analysis of rock-salt from Iberia Parish, Louisiana.

6. Analyses of wines and liquors (13 in number).
7. Analysis of paint.

8. Analyses of butter and oleomargarine (5 in number).
9. Analyses of poisons (6 in number).
10. Analyses of sugar-beets (9 in number).
11. Complete proximate analyses of grains, including corn, rice, wheat,

sorghum, and doura-corn (24 in number).
12. Complete proximate analyses of native grasses (52 in number).
13. Complete proximate analyses of stalks, bagasse, and leaves of

sorghum and maize (9 in number).
14. Analyses for sucrose, glucose, and other solids in different varie-

ties of sorghum, maize, pearl millet, sugar-cane, watermelon, &c. (232
in number).

15. Complete proximate analyses of medicinal and poisonous plants (7
in number).

16. Analyses of juices from sorghum, maize, and pearl millet (59 in
number).

17. Complete proximate analyses of green corn and cobs (4 in number).
18. Complete proximate analyses of precipitates obtained in defecation

of juices from sorghum (3 in number).
19. Experiments in making alcohol from sorghum and corn-stalk

molasses (5 in number).
20. Analyses of baking-powders (2 in number).
21. Analyses of coffee-berries, artificially colored (12 in number).
22. Analyses of powders used in artificially coloring coffee (3 in

number).
23. Estimation of tannin in sumac.
24. Analysis of ash of maize.
25. Analysis of sorghum sugar.
26. Analysis of lignite.

27. Proximate analyses of hay (5 samples).
28. Analysis of salts from evaporated lake water, Lake Yiew, Oregon.
29. Proximate analysis of tuckahoe.
30. Effect of cooking upon cane-sugar.
31. Analysis of fresco efflorescence.
32. Experiments in making sugar from four (4) varieties of sorghum,

pearl millet, sweet corn, field corn-stalks, and watermelons (35 in all).

35
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EXPERIMENTS IN TILE PRODUCTION OF SUGAR FR03I SORGHUMS AND
MAIZE.

Duriug tlie ]iast season there have been made several series of inves-

tigations for the purpose of determining the development of sugar in

the juices of several varieties of sorghum, maize, and of pearl millet.

These investigations appear to demonstrate that there exists little

difference between the various kinds of sorghum as sugar-producing

plants ; and, Avhat is quite a surprising result, each of them is, at a cer-

tain period of its develofjment, nearly if not quite as rich in sugar as

the very best of sugar-cane. It is a matter, also, of extreme practical

importance that this maximum content of sugar is maintained for a long

l)eriod, and affords sufficient time to work up a large crop. Another
result of these investigations has been to satisfactorily explain the cause
of repeated failure in the production of sugar during the past quarter

of a century, and to give the assurance that in the future such failure

need not attend this industry. For the purpose ofmaking clearthe above
points, the results obtained in the laboratory and in out-of-door experi-

ments are appended.
The varieties of sorghum grown and subjected to continuous investi-

gation during the season were EarlyAmber, White Liberiau, Chinese, and
Honduras, and Pearl Millet. Besides the above there were made very
many examinations of other specimens of sorghums and corn-stalks

;

all the results of which only conlirmed the general principle above
stated, viz., the practical equality and great value of every variety of

this plant.

Of the following plates the first four represent varieties of sorghum
grown duriug the past season on the grounds of the Department of

Agriculture at Washington, and used in the experiments of the chemi-

cal division as detailed in this report. The drawings were made by a
gentleman employed in the department. The designations given them
are somewhat different from those current in some parts of the country,

but are conformed to what are believed to be the most authoritative

standards.
Plate I represents the Early Amber Sorghum, the favorite variety with

planters in Minnesota and the Northwest. What is now called the Min-

nesota Early Amber cane is claimed as an improvement upon the Early

Amber varieties grown formerly in differents parts of Minnesota, by
Hon. Seth IsL Kenny and Mr. C. F. Miller of that state. Acting on the

theory that cane in a high latitude will degenerate if grown continuously

from its own seed, these gentlemen selected the finest specimens of seed

from their own crops and sent them to a southern latitude to be grown.

The seed product of this southern growth was returned to Minnesota.

By this alternation of seed, and by other intelligent processes of cidture

they have succeeded in establishing a new and permanent variety, which
they claim to be more productive in weight ofcane and to contain a higher

per cent, of saccharine matter than any other grown in that State.

This claim needs to be substantiated by more careful and extended ob-

servations before it can be said to be fully established.

Messrs. Kenny and Miller describe the Early Amber cane as presenting

"the characteristics of both sorgo and imphee." By sorgo they mean
the Chinese sorgo (Plate II), and by imphee, the White Liberian (Plate

III), and its kindred African varieties. The early amber receives its

name from its early ripening and from tbe bright amber color which
characterizes its sirup when properly made.
The early amber cane on the department grounds did not grow quite
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SO tall as tLe wliite Libeiiau. Itis secd-lieads were of moderate fullness

and of very dark color.

Plate II sbows tlie Chinese Sorglmm grown on the department grounds.
Its lieigtit is about that of the Early Amber. Its seed-heads are fuller

and more compact and somewhat resembles a head of sumac ; hence the
synonym " Sumac Cane." It is also known as " Chinese Cane."

Plate III represents the White Libcrian sorghum grown on the depart-
ment grounds. This variety is rather taller than the Early Amber. The
stalk curves at the top leaving the head pendent ; hence the synonym
" Gooseneck." The seed-heads are shorter, more compact, and of lighter
color than the Early Amber.

Plate IV shows the Honduras Sorghum grown on the department
grounds. It grows about oiic-luilf taller than either of the above vari-

eties. Its seed-top is reddish brown and spreading ; hence the synonym
" Sprangle Top." It is also called "Mastodon" and "Honey Cane."
In the following table are given the residts of the analysis of each of

the plants in the successive stages of development. It will be observed
that the amount of glucose (or uncrystallizable sugar) diminishes, and
the amount of sucrose (or true cane sugar) increases. It will also be ob-
served that the plants diifer widely in the date when the sucrose is at
its maximum, but are alike in this, that this maximum is attained at
about the same degree of development of the plant, viz., at full maturity,
as indicated by the hard, dry seed, and the appearance of off-shoots from
the upper joints of the stalk. It is also to be observed that the heavy
frost of October 24, which was sufficient to produce one-half inch of ice,

did not cause any marked diminution of sugar.
For i)urpose of comparison, analyses are also appended of three varie-

ties of sugar-cane received from Louisiana, which arrived in excellent
condition, and doubtless fairly represented the average character of this
famous sugar-plant.

It will be understood that the residts of these tables are to be taken
as a wliole, since it was practically impossible to secure in each case
specimen stalks for examination iu the laboratory, the development of
which in every case corresponded to the date when the plant was cut,
and, therefore, it doubtless happened that plants taken from the same
row upon September 15, for esam]do, were in reality no further devel-
oped than those selected a week earlier, but taken as a whole the several
series of analyses are convincing as showing the rate and progress of
development of saccharine matter in the plant.
By reference to the tables it will l)e seen that the analyses of the sev-

eral sorghums under date of October 29 were made after they had been
subjected to a very hard frost, sufticient to have formed ice one-half inch
in thickness, and this cold weather continued for four days before this
examination was made. As will be seen, there appears no diminution
of sucrose in either of the stalks examined, and no increase of glucose
as the result of this fi-eezing and continued exposure to a low tempera-
ture. The examination of November 8 was made after a few days of
warm weather had followed this cold spell, and the influence of thi.s sub-
sequent thaw is noticealsle in the diminution of sucrose and the increase
of glucose iu each specimen examined.
From this it would appear that the effect of cold, even protracted, is

not injurious to the quality of the canes, but that they should be speed-
ily worked up after freezing and before they have again thawed out.
This is a matter of such practical importance that some exi)eriments
should be made to learn whether the girup prepared from the juice of
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frozen cane differs from tliat prepared from cane not frozen, but in other
respects of like quality.

The Early Amber, Chinese, Liberian, and Honduras Sorghums and
the Pearl Millet examined, mentioned as having been grown upon the
department grounds, were all planted the same day. May 15, 1879.

The relative weights of the different kinds of sorghum experimented
upon are as follows

:

Pounds.

Early Amljer, average of 40 stalks 1.73
White Liberian, average of 38 stalks 1.80
Cliincse, average of 25 stalks 2.00
Honduras, average of 16 stalks 3.64

Since these were all grown side by side and upon land presumably of
equal fertility, it will afford the data for calculating" the relative amount
of each variety to be growji per acre.



Plate L

EARLY AMBER CANE.

[Grown upon the Department grounds during the season of 1879.

1





Plate IL

T/zcrrx?^

CHINESE SORGO CANE.

Synonym : Sumac Cane, Chinese Cane.

f Grown upon the Department grovmds during the season of 1879.]





Plate ni.

"buODCc&l,

WHITE LIBEEIAN CANE.

Synonym : Goose Neck, White Imphee.

( Grown upon the Department grounds during the season of 1879.
|





IV.

"WTXt^l

HONDURAS CANE.

Synonyms: Mastodon, Spkangle-top, Honey Cane.

[ Grown upon the Department grounds during the soason of 1879. ]









Plate VI.

APPARATUS FOR CONTINUOUS PERCOLATIOX.
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For purpose of further comparison the followiug analyses of sugar
canes and juice of the sugar-cane grown in Madras, India, are given
below. The canes were divided into ui)per, middle, and lower thirds,

each third being 2 feet in length, except the lower thirds of the selected

canes, which were 3 feet in length.
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is from the results of analysis of thirteen specimens of sugrar-beets grown
upon the aji^ricultural college farm, Amherst, Mass., and analyzed by
Professor Goessmanu {vide Mass. Agric. Eept., 1870-71).

An average of all the examinations made of these four sorghums during

these periods when they were suitable for cuttiug gi^es the following

results

:

Early Amber, from August 13 to October 29 inclusive, 15 analyses,

extending over 78 days, 14.G per cent, sucrose.

Liberian, from August 13 to October 29 inclusive, 13 analyses, extend-

ing over 78 days, 13.8 per cent, sucrose.

Chinese, from September 13 to October 29 inclusive, 7 analyses, extend-

ing over 46 days, 13.8 per cent, sucrose.

'Honduras, from October 14 to October 29 inclusive, 3 analyses, extend-

ing over IG days, 14.6 per cent, sucrose.

Besides the investigations above mentioned, there have been made 35

experiments in making sugar from corn-stalks, sorghums, pearl millet,

&c., in all of which there have been used over 23 tons of stalks. The
result of these experiments has been to fully confirm all the experiments

not only of the previous year, but also to help towards the solution of

certain questions of the highest practical importance. In every case it

has been found that the quality of the sirup obtained has been precisely

such as the previous analysis in the laboratory of the juice used made
probable. An average of the nine best sirups obttiined showed a per-

centage of cane-sugar present equal to 92.7 of the amount originally

present in the juice, while an average of the nine poorest (i. e., contain-

ing the lowest percentage of cane-sugar) showed a percentage of cane-

sugar present equal to 90.1 of the amount present in the juice.

This must not be understood to mean that there has been no loss of

• sugar in the process of manufacture, as such conclusion would be quite

erroneous, as will be seen by consulting tables further on in this report.

Below are given the detailed results of 33 experiments in the making

of sirups from sorghum, pearl millet, and coni-stalks, and analyses of the

juices from which these sirups were made. These stalks were obtained

from neighboring farmers, and, as will be seen, were never in the con-

dition best suited for working, but the results obtained from them are,

however, of great practical value, and are given in detail.

The last column represents the relative loss of sucrose in making sirup,

as compared with the glucose present, but gives no indication as to the

absolute loss which may have been incurred, and since the economical

Xiroduction of sugar largely depends upon the amount of this loss, this

matter is discussed more fully in another place.
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The apparatus used in the experiments, besides a few barrels and
pails for holding the juice, consisted of a copper tank of the following

dimensions: 4 feet 3 inches long, 2 feet 3 inches tleep, 2 feet 3 inches

wide; a galvanized iron jian 9 feet long, 8 inches deep, 3 feet 6 inches

wide. This iron pan was surrounded by a wooden frame of 2-inch plank
so as to support the sides, and each pan was i)laced in brickwork with
chimney, and so arranged as to permit a fire to be kept below it in direct

contact with the bottom. In the case of the copper tank the flames

played about the sides also, so as to heat the contents more rapidly.

The galvanized iron pan was such as could readily be constructed

by any ordinary tinsmith or mechanic. The copper tank was used for

defecation with lime; the galvanized iron pan for evaporation. The
process, in brief, is as follows: After topping and stripping the corn or

sorghum, it was passed tlirough the mill, and when sufficient juice had
been obtained it was heated in the copper tank to a temperature of
82° C.=180o F. After the juice had reached this temperature, there

was added to it, with stirring, cream of lime, until a piece of litmus

paper dipped in the juice showed a purple or bluish-purple color. The
heat was now raised to the boiling point, and, so soon as the juice was
in good ebulition, the fire was drawn and a thick scum removed from
the surface of the juice. After a few minutes the sediment from the

juice subsided, and by means of a siphon the clear liquid was decanted
ofl:', leaving a muddy sediment which was equal to about one-tenth to

one-twentieth of the bulk of the juice. It was found that by means of the

stop-cock at the bottom of the defecator, it was possible to draw off the

clarified juice more thoroughly than by means of the siphon, so that

this method has been adopted for removing the juice. It is only neces-

sary to collect in a separate vessel the first portions ofjuice coming from
the stop-cock, which are turbid, and passing these through the bag filter

with the sediment. This muddy sediment was then drawn off by means
of a stop-cock and filtered through a plaited-bag filter, and the clear fil-

trate therefrom was added to the liquid previously siphoned off. The
clarified juice, which, during the above operation, is not allowed to cool

below a temperature of 66° 0. or 150^ F., was now emptied into the

evaporating pan, a.nd there was added to it, with stirring, a solution of

sulphurous acid in water until the lime present was neutralized, as was
shown by the reddening of litmus paper when it was dipped in the juice.

The evaporation was now hastened as much as possible, and the juice

concentrated to a sirup at a boding point of 112° C, equal to 234° F.

or thereabouts. During the close of the evaporation there is great dan-

ger of scorching the sirup, and this was obviated by allowing only coals

beneath the evaporator and briskly stirring the sirup by means of pad-
dles 8 or 10 inches wide. When the sirup reached the density above
indicated it was drawn off into wooden tubs, the fire having previously

been drawn from beneath the evaporator.

It is doubtless true that many failures result in securing a crystal-

lizable sirup even from good juice, owing to the operations of i)ressing

of the cane, defecation, and evaporation being too much protracted. In
order that those wishing to enter upon this industry may know what is

practically attainable, even with common appliances, the following data
are given:
In experiment l^o. 3, 2,107 pounds of topped stalks of Early Amber

cane were pressed by the mill in 3|- hours, yielding 975 i^ounds of juice.

The time required for heating the juice, defecation with lime, and
evai)oration to sirup was 5| hours. In order that the inferior character

of tlje material supplied for these experiments might be known, speci.
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mens were taken from the several lots of stalks in experiments Nos. 1,

2, 3, 4, and it was found tliat tlie average weight of the stalks in these

lots was four ounces each.

In most of the experiments above recorded the juice was raised to the

temperature of 82^ C. (180° F.), and then neutralized with milk of lime,

but several experiments were made to learn the effect produced by
neutralization with lime at different temperatures.

In experiment No. 4 the juice was divided into two portions, and the

lime was added to the one portion at 40o C. (104° F.), to the otlier por-

tion at 250 0. (77° F.)
J
and the portions were separately evaporated to

sirup.

In experiment l^o. 13 the lime was added directly after the juice was
Obtained from the miU, the temperature being 1G° 0. (01° F.).

In experiment No. 18, the lime was added at 80° 0. (170° F.).

In the above-mentioned experiments the results were entirely satis-

factory, and seem to indicate that the neutralization by means of Ume
may be effected at any stage below 82° C. No experiments were made
in neutralizing at higher temperature than 82° 0.

An experiment was also made to determine whether splitting the
canes before they were passed through the miU would increase the
percentage of juice obtained from the stalks. One hundred pounds of
butt ends of Honduras sorghum were split lengthwise and then passed
through the mill. Another parcel of one hundred pounds of butts of
the same variety of sorghum, equal in all respects to the previous lot,

was passed through the mill without splitting them. The results ob-
tained were as follow s : Percentage of juice obtained from split stalks,

54 per cent.
; percentage of juice obtained from unsplit stalks, 57 per

ceiit. ; from which it would appear that in this case at least, the previous
splitting of the stalks occasioned an appreciable loss in juice.

In plate 27 the apparatus used in these experiments is figured, show-
ing the relative position of mill, pans, &c.
Two pans only are represented as being in u«e, viz., the defecating pan

upon the left hand in the wood-cut and the evaporator upon the right
hand. The stop-cocks by wliich the contents of the defecating pan are
removed is not shown in the plate, being concealed by the small evapo-
rator in Iront. A space of about two feet separates the brick work un-
derneath the several pans, permitting one to pass easily about them.
The apparatus represented in the rear is used for making sulphurous-

acid solution, and consists of a small-sized hot-water tank for kitchen-
range, about 40 inches long and 10 inches diameter. Into this powdered
charcoal and oil of vitriol are put, and the sulphurous gas is passed
through iron pipes into a wash-bottle containing oil of vitriol, and from
thence into a barrel nearly filled with water. A safety tube is connected
with the wash-bottle to prevent any possible rushing back of the water
into the generator in case of the withdrawal of the heat. By this ap-
paratus a barrel or two of the solution may be made in a short time and
at an expense not over 75 cents per barrel. For two barrels there
would be required 75 pounds of oil of vitriol and 7 pounds of powdered
charcoal.

A few of the experiments made give a reasonable basis for estimating
the probable yield of sirup and sugar to the acrej and, therefore, an
approximate estimate of tlie cost of producing sugar.
Below is a tabulated result of a few of the experiments from stalks

grown upon the grounds of the department. These stalks were grown
in rows 3 feet apart and in drills, and although a good crop, there is no
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doubt but that upon good laud the estimated yield to the acre could be
oblaiucd:

YariotifiS.
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Leaves, sto.Rs, avd bagasse from corn and sorghums.

V;n-ioli(;3.

Egypti.Tn suKJir-oorn, leaves
Egyptian sugar-ooni, onc-lirtlt' of 4 strippeil srsllcs, un-
pressed

Egyptian STigar-coni, one-half of 4 stripped stalks, x)i'csse(l

Honduras sorshinu. loiives

Honduraa sorpihuni, one-half of 2 sfripjied stalks, tiu-

pressed
Hon(inrHf< sorghum, one-half of 2 stripped stalks, pressed
Early ^. inher sorjihum. leares
Early Amher sorghum, one-half of 3 stripped stalks, un-
prossod

Early Anihor sorghum, one-half of 3 stripped stalks,

pressed ^

832

432

1,428
1,390

399

651

905

724

6
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The amount of sugar in the Early Amber cane, dry, is to tlie amount
present in the Earh'- Amber bagasse, dry, as 100 is to 55.74.

In Honduras cane, dry : Honduras bagasse, dry : : 100 : 57.08.

In Bgj'ptian sugar-corn, dry : Egyptian sugar-corn bagasse, dry : : 100

:

38.75

As Tvil! be seen from these analyses

—

Per cent.

The Honduras cane, fresh, contained sugar 7.62
EaTl.y Amber cane, fresh, contained sngar 8.42
The Egyptian sxigar-corn, fresh, contained sngar 3. 94
While the sngar remaining in thehagasse, calculated to the fresh cane which pro-

duced these bagasses, gave as follows

:

Per cent.

Honduras sorghum, sugar 3.49
Early Amber sorghum, sugar ..., 3.16
Egyjttian sugar-corn, sugar 1. 14

In other words, it wlU appear that there was occasioned a loss of—
4G.4 per cent, of the sugar present in Honduras sorghum.
37.4 per cent, of the sugar present in Early Amber sorghum.
28.9 per cent, of the sugar present in Egyptian sugar-corn.

The importance, therefore, of a good mill cannot be overestimated,

and it is desirable that efforts be made to devise some process by which
results approximating those obtained in the extraction of sugar from
beets shall be attained, since it is obvious that, should the beet-sugar
industry be conducted in so wasteful a manner as is the production of

sugar from cane or from sorghum, this important industry could not
survive a year, even in those countries most favorably circumstanced in

regard to the production of beet sugar.

For convenience the foUo^vdng results, which were obtained last year,

are appended, since these experiments were only confirmed this year,

but the results have not been tabulated.

In the experiments made with corn-stalks the stalks were invariably

stripped, the tops being cut off at about the second joint. The percent-

age of stripped stalks, leaves, and toiis is given in this table

:

Corn-stalks.
Per cent, of i Per cent, of

stripped leaves and
stalks. tops.

No.l
No.a
Nob. 3 and 4 . .

.

Average 32.09

In those cases where the sorghum was stripped and topped the fol-

lowing percentage of stripped stalks and of leaves and tops was obtained;
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experiments appear to prove that this troublesome operation of strip-

ping may be avoided without any diminution of the amount of juice or

of suga/obtained therefrom.

Below are the results obtained from stripped and unstripped sorghum,

calculated to the raw stalks used.

By raw stalks is meant the stalks as they were cut in the field—leaves,

tops, and all.

Sorgbnm.
Avera<i6 per
cent, ofjuice
to raw stalks.

Arerage per
cent, sirnp
in juice.

Stripped sorghnm, two experimeuts ...

TJnstiipped sorghum, five expeiiiuenta.
35.02
40. ca

15.00
15.47

From the above it will be seen that not only was an increased amount
of juice obtained, but that this juice gave an increased percentage of

simp, and there appears nothing unusual in the treatment of this juice

from the unstripped cane, nor was there any appreciable diii'erence in

the readiness of the simp to crystallize, nor in the character of the sugar
finally obtained.

Although perhaps further experiments are desirable before consider-

ing this point as settled, it would appear from the above that not only
was stripping unnecessary, but that it really involved a loss in the
amount of sugar to be obtained ; at least the above results indicate a
difference of twenty per cent, increase in product in favor of the un-

strii)ped cane. It is not improbable that the above result is due to the
fact that the leaves in passing through the mill tended to iill up the in-

terstices between the compressed cane, and thus prevented the expressed
juice from flowing through between the rolls with the bagasse. In case
of discoloration by action of moisture or other causes, it will, however,
be advisable, and probably necessary, to strip the stalks.

Several experiments were also made with both corn-stalks aud sorghum
to determine the relative value of the upper and lower half of the stalks,

with the results given in the following table

:

Com and aorghum.

Corn-stalks, butt ends, Jfo. 3
Cora-stalks, top ends, No. 4 .

Sorghum, butt ends, Xo. 8 . .

.

Sorghum, butt ends, I^o. 10.

.

Sorglitiro, top ends, No. 9
Sorghum, top ends, Ho. 11 . .

.

Percentage of



CO REPORT OF THE COMMISSIONER OF AGRICULTURE.

butts mid tops, so that the above proportion fairly ic'iirost'iits tlio pro-

portion of yie!<l of siiiiiir in the upper and lower luilf of the eane. There
was a marked dilference in the appearanee of the Juiee as it flowed from
the mill (that from the butts bein<]i,- lijihter in color, especially in the ex-

])eriments with corn), l)iit after claritieation no appreciable difference

could be observed, nor was there any dilference in the product except
the quantitative one above mentioned, which was, however, a marked
difference. Also, there was a marked difference in granulation in favor

of the juice from the butts.

The experiments of this year (1S79) doubtless exjdain some of the

results of the pre\iou8 year ; since it is })rol>ably true that, owing to im-

maturity, the tops had not yet attained th(Mr maximum content of sugar.

A study of the pre\ious tables giving results of the analyses of sorghums
shows that up to a certain i^eriod the lower half of the cane is the best,

but that this does not reiuain true of the sorghum, as it does of the

sugar-cane in Louisiana, since the sorghum does have time to completely

mature, whicli is not true of the sugar-cane in our country.

In the following tal)le there have been calculated from the results

given of the experiments lathe making of sugar the following:

1st. The percentages of the sugar present in the juices operated upon,

which were obtained in the sirup.

2d. The percentage of crystallizable sugar (sucrose) present in the

iuices, whicli ^ as obtained in the siruij.

:3d. The percc^ntage of uncrystallizable sugar (glucose) present in the

iuices, which was obtained in the sirui>.

4t h. The percentage of crystalUzable sugar present in the juices, which
«-ds inverted by the process of manufacture.

5th. Tlie j^ercentage of uncrystallizable sugar (glucose) destroyed dur-

ing the process of manufacture.
The presence of the same relative proportions of crystallizable and

uncrystallizable sugar in a sirup to those present in the juice from which
this sirup has been prepared, by no means imi:)lies tha.t there has been
no inversion of the crystallizable sugar ; for the destructive action of

an excess of lime upon glucose is well known and is not unfrequently

made available in the production of sugar. Hence it not unfrequently

happens that the relative quantity of crystallizable sugar in the sirup

may be greatly in excess of that present in the juice, even after a large

quantity- of the crystallizable sugar has been destroyed by inversion.

It is only possible then to determine the character of the changes which

have taken place in the sugars during the process of manufacture, by
quantitatively determining the amounts of sucrose and glucose in the

juices and in the sirups prepared fi'om them.
Since, obviously, this is a question of the greatest practical impor-

tance, as bearing upon the profitableness of the production of sugar from

corn-stalks or sorghum, the tables following will be studied with interest

by those engaged in this production.

As will have been observed in the previous table, there is a constant

but not unifoi-m discrepancy between the polarization of the sirups and
the amouvjt of crystallizable sugar found present by analysis.

Almost invariably the amount of sucrose found present is somewhat
in excess of the amount indicated by the polarisco})e, and this variation

is such as to forbid any supposition that it is the result of error in ob-

servation or analytical work.
This ex])lanati(m may be foiuid by consulting the following tables, by

which it appears that, although there is generally about the same amount
of glucose in the sirups relative to the amoujit present in the juico
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(averaging 97.1 per cent.), there is still eviclence of tlie destruction of

an average of 35 per cent, of tite glucose. This destruction of glucose

appears to be compensated, in part, by the inversion of a certain i)or-

tion of the crystallizable sugar, and this invertefl sugar possesses such
action upon the jyolarized ray as to render the results of the polariscope

practically worthless.

Practically, it appears that the proportion of crystallizable sugar
present in the juice, which may be obtained in the sirup, dei)eiids

greatly ui)Ou the condition of the stalks when worked. For, as will be
seen, the average nniount secured in all these experiments was but 77.1

per cent.; still in those sirups prepared from canes which were in tlie

proi>er condition the amount wiis over 90 per cent, of the crystallizable

sugar present in the juice operated upon. (See exi)eriments Nos. 6 and
7.) It is not imi)robable that even better results may be secured after

further exx)eriments shall have perfected the process of manufacture

;

but in view of the fact that such results have been attained with such
crude and simple apparatus as that employed in the experiments here
recortled, this result is highly gratifying.

We may ho])e then to secure in siruj) 00 per cent, of the crystallizable

sugar present in the juice ojierated upon.

Kumoer.
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gave iu the laboratory excellent results, and promised a sirup of fine

quality. By reference to the tables it will be seen, however, that these

sirups (see experiments ISTos. 26 and 27) were wholly abnormal and very
disappointing. These stalks vrere cut in Frederick, Md., October 11,

packed in a close car, and, through an oversight, allowed so to remain
during oppressively hot weather until the loth. They were worked up
on the 16th, 17th, and 18th. Upon their arrival at Washington they
were found so heated as to render their removal from, the car even diOi-

cult, and yet, as will be seen, the juice expressed from them appeared
of excellent quality, but every attempt to produce from it a crystalli2;a-

bie sirup failed, and an analysis of the sirup showed that a very large

percentage of the sugar had been inverted (in experiments ISTos. 26 and
27), and that the destruction of glucose in the sirup had been unusually
large, while the amount of crystaliizable sugar present in the juice, and
recovered in the sirup, was less than 30 per cent.

A few of the results attained appear to be only explicable upon the

supposition that there have been slight errors in analysis, but revision

of the work fails to reveal such errors, and the results are given in full

without omission, hoping that future investigation may enable us to

solve difficulties which at present appear irreconcilable.

'. Conqyarison of the t(pper and Joivcr halves of sorghum-canca.

Per cent.

Average per cent, of water in 17 specimens of Chinese sorghum tops .

.

73. 05

Average per cent, of water in 16 specimens of Chinese sorghxim butts .

.

74. 46
Average per cent, of water in 20 specimens of Honduras sorghum tops.. 72. 57

Average per cent, of water in 20 specimens of Honduras sorghum -..butts.. 76. 15

Average per cent, of water in 23 specimens of Liberian sorghum tops.. 71. 67

Average per cent, of water in 23 specimens of Liberian sorghum butts.. 75. 22

Average per cent, of water in 22 specimens of Early Amber sorghum. . .tops.. 72. 73

Average per cent, of wat«r in 22 specimens of Early Amber sorghum. butts.

.

72. 13

Average per cent, of juice fiom 10 specimens of Chinese sorghum tops.. 45. 17

Average per cent, of juice from 10 specimens of Chinese sorghum butts.. 49. 89

Average per cent, of juice from 16 specimens of Honduras sorghum.. tops.. 42. 88

Average per cent, of juice from 17 specimens of Honduras sorghum.butts.. 45. 44

Average per cent, of juice fiom 13 specimens of Liberian sorghum tops.. 42. 63

Average jier cent, ofjuice from 13 specimens of Liberian sorghum butts.. 44. 50

Average per cent, ofjuicefrom 11 specimensof Early Ambersorghum.. tops.. 46. 68

Average per cent, of juice fromllspecimensof Early Ambersorghum. butts.. 50. 58

Average snecitic gravity of juice from 17 specimens of Chinese sorghum,

tops".... : 1.0725

Average specific gravity of juice from 17 specimens of Chinese sorghum,

butts 1.0708

Average specific gravity of juice firom 21 specimens of Honduras sorghum,

tops -•• 1- 0602

Average specific gravity of juice from 21 specimens of Honduras sorghum,

butts -
.---.. 1- 0584

Average specific gravity of juice from 24 specimens of Liberian sorghum,

tops 1- 0753

Average specific gravity of juice from 24 specimens of Liberian sorghum,
butts 1- 0730

Average specific gravity ofjuice from 22 siiecimens of Early Amber sorghum,

tops 1- 0765

Average specific gravity of juice from 22 specimens of Early Amber sorghum,
butts ; L 0771

Average per cent, of solid matter in juice from 16 specimens of Chinese sor-

ghum tops.. 16.21

Average per cent, of solid matter in juice from 17 specimens of Chinese sor-

o-hum butts.. 16. 81

Average per cent, of solid matter in juice from 19 specimens of Honduras sor-

ghum tops.. 13.85

Average per cent, of solid matter in juice from 20 specimens of Honduras sor-

gbum butts.. 13.82
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Per cent.

Average per cent, of solid matter in juice from 23 specimens of Liberiau sor-

ghum , tops.. 16.91
Average i)er cent, of solid matter in juice from 22 specimens of Liberian sor-

ghum butts . . 16. 71
Average per cent, of solid matter in juice from 19 specimens of Early Amber
sorghum tops.. 17.59

Average per cent, of solid matter in juice from 21 specimens of Early Amber
sorghum butts.. 16.7.5

Average per ceut. of water in tops, 79 specimens 72. 45
Average per cent, of ^^ater in butts, 79 specimcus 74.51
Average per cent, of juice from tops, 50 specimens 4^.96
Average per cent, of juice from butts, 51 specimens 46. 90
Average per cent, of solids in juice from tops, 77 specimens - IG. 18
Average per cent, of solids in j nice from butts, 80 specimens 16. 02
Average specific gTavity of juice from tops, 84 si)ecimens 10.71
Average specific gravity of juice from butts, 84 specimens - 10. 70

From the above comparison it will appear that there exists no marked
dificrence in the amount ofjuice present in the upper and lower halves
of the canes, nor in the quality of this juice as indicated by either the
relative specific gravities or the total amount of solid matter present in
the juices.

But by reference to the previous tables, giving the results in detail,

the fact will appear in the case of each of the sorghums examined that,
during the early stages of development of these plants, the total sugars
present in the juices is comparatively low, often not one-third of the
maximum afterwards found in the plant, and consequently the amount
of sirup possible to be made fi:om. this immature cane is proportionately
less than that which the same stalks would yield wlien fully matured.

It will also appear that, during this early and immature state of the
plant, the relative amount of crystaUizable surgar (sucrose) as compared
with the total sugars present is much greater in the lov^^cr half of the
canes. This condition remains, apparently, until the seed has reached
the milky state, at which time the juices in both parts of the plant aji-

pear to be of equal value. But it must not be understood that the maxi-
mum content of sugar in the plant has been reached at this period of
development, since, as will be seen by the tables, this is far from the
fact.

From this period in the plant's development until the perfect ripening
of the seed, the juices appear to uniformly increase in their content of
crystalhzable sugar, and to decrease in their content of uncrystallizable
sugar.

Still later in the history of the plant there appears a slight deteriora-
tion in the quality of the juice from the lower half of the stalk, and it is

found generally to be somewhatinferior to the juice from the upper half.
It appears probable that this deterioration of the juice from the lower

part of the cane marks the incipient stages of death and the ultimate
decay of the plant, the roots and leaves failing in their office to supply
the full amount of noimshment which the plant requii-es. It begins to
feed upon itself, so to speak, and it is to be observed that at this period
the off-shoots from the upper joints of the stalk begin a vigorous growth
and appear to live as parasites upon the parent stalk.

It will appear also that at the first examinations the specific gravity
of the juices from the lower halfof the cane is almost invariably greater
than that of the juices from the upper halves, and that an equahty of
specific gravity appears to indicate an equality betvreen the juices in
their content of sugar not only, but in its relative proportions oi' sucrose
and glucose.
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rjoxiniate analyses have beeu made of the seed of two varieties of
sorgc^iiuu, the Early Aniher and the Chinese, the results of which are
.iiiveii below. Jt will be seen that this seed diflV'i-s but little in eo)ui»osi-

tion from the other c-ereiils, and closely resembles corn, and it will doubt-
le>ss prcjve valiuible as food for farm stock.

Moisture
Ash
Fat
Sui^ars
Albumen, insoluble in alc'Oliol.

Albumen, suliible in alcobol. ..

Gum
StjM'cb, color. Sec

Crude libel-

Moisture was estimated from loss by drying at 105° C. Ash, by sim-

ple ignition; total albuminoids from total nitrogen multiplied by 6.25.

Under ''sugars" is given that portion of the 80 per cent, alcoliol extract

which was found soluble in water. The insoluble j)ortion of this alcohol

extract included a little red coloring matter, but otherwise seemed to be

identical with the " zein " of maize. G urn was extracted by ^vater, after

use of ether and alcohol. Fat was extracted direcjtly from the sample

by absolute ether; it was yellowish, semi-solid, and very much resembled

the fat similarly extracted from corn. Starch, color, &c., were deter-

mined by difierence. In early amber there was found 64.05 per cent,

and in Chinese sorghum 64.74 percent, of starch by titration, with Feh-

ling's solution ofan acid extract made after extraction with ether, alcohol,

and water.

Crude fiber is that portion, ash free, which still remains insoluble

after treatment of the sample with ether, alcohol, water, dilute hytli'o-

chlori(; acid, and dilute potassic hydrate. It is usually white or slightly

gray, and free from nitrogen.

Proximate analyses have also been made of the scum and sediment

obiaineil in defecating the juice, with a view of throwing light upon the

chemical character of this important process.

The result of these analyses are given below.

Constituents.

Moisture
Asb
Clilovophyll and wax
Sugars
Kesins and tiace albumen . .

.

Gum
Albuminoids
nnuuis li!:o substances, dift'

.

Crn<b' fiber

Starch isomers

Liberian
lime pre-
cipitate.
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used to hasten the clarification of the juice. There was httle or no clay

present in Honduras lime precipitate. The claying seems -mechanically

to have carried down a large proportion of the albumen in the Liberian

lime precipitate.

The very great difference in these waste products is probably due
almost wholly to differences in the manipulation of the juices.

Very probably there exists in lime precipitates a combined organic

acid ; this will be investigated in the future.

Whoever may detect error in the methods employed, or in the results

stated, will confer a favor by mentioning the same.
It is certainly most desirable that these experiments be continued

upon a larger scale, and with at least a dozen varieties of sorghum and
an equal number of varieties of sweet, yellow, and white corn.

At least an acre of each variety should be grown, and the develop-

ment of each should be watched through the season, and when the
proper time for working up the crop has come, let the acre be worked
up for sugar. Such an experiment would require little outlay and be
productive of invaluable results. It would require at least three or four

assistants additional in the chemical laboratory to attend to the continued
analyses of the canes, and would necessitate a somewhat larger appa-
ratus for working up the crop.

The correspondence addressed to this division upon this subject of
sugar has steadily increased until it requires nearly aU the time of one
assistant to attend to iti

THE PERMANaANATE PROCESS FOE THE ESTIMATION OF SUGARS IN
JUICES.

1. Preparation of thejuice.

Usually two stalks were selected for analysis. Their maturity, as
sliown by the development of blossoms, seeds, and the color and condi-

tion of the glumes, was recorded. Then were noted

—

a. The weight of the unstrippcd stalks.

I). The weight of the stripped and topped stalks, and, by difference,

Mie weight of leaves and tops.

c. The average length and diameter of the stripped stalks.

These stripped stalks v^ere then divided so that tops and butts were
of equal weight. Then was found

—

d. The average length each of tops and butts. The tops and butts
were then separately analyzed. Bach by itself was cut finely with a
iirttchet, and then bruised in an iron mortar. The bruised mass was
tiien placed in a small bag, and submitted to a heavy i)ressure in an
ordinary ii'on i>res3.

The expressed juice was collected and weighed, and the x)erGentage
calculated to the unstrii)ped stalks taken.
The juice thus obtained usually was greenish from the presence of

ehlorophj^il. As the i)lant matured, the color of the juice inclined to
amber, and in perfectly ripe stalks (especially of the Early Amber
variety) the color was red, from the presence, in the central portion of
the stalk, of a red coloring matter sparingly soluble in ether, readily
dissolved by 80 i)cr cent, alcohol.

The specific gravity of the juice was determined usually by a pikuo-
meter. It was found that the readings given by an accurate hydrome-
ter accorded well with the specific gravity indicated by weight, if the

5 AG
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juice was j^reviously allowed to stand for about half an hour, to allow
included air to escape.

A weighed portion of the juice was dried, at a.heat not exceeding
100° 0., until two successive weights showed but little variation ; the
percentage of residue thus found was stated as total solids in juice.

These figures can be regarded only as fair approximations, for chemists

are well aware of the difficulties attending the perfect desiccation of

saccharine juices. In this connection, however, the residts are valuable

as checks upon the sugar determinations.

For determination of sugars in the juice 100 c. c. were taken, and
made in every case to 125 c. c. by addition of solution of subacetate of

lead and water. Among other substances precipitated by the treatment

were chlorophyll, albumenoid matter, gum, and lead salts of the inor-

ganic acids of the ash.

The liquid was filtered perfectly clear through dry paper, and was
sometimes colorless and sometimes amber. Every 10 c. c. of this liquid

represented 8 c. c. of the original juice.

For the determination of glucose, 10 c. c. of this filtered liquor were

taken, and for sucrose 5 c. c.

The portion for glucose was treated with considerable excess of Fehl-

ing's solution, and carefully heated on the water-bath, a thermometer
being inserted in the liquid, which was not allowed to rise above 75^ 0.

At this temperature perfectly pure sucrose does not reduce Fehling's

solution in the least.

The portion for sucrose was inverted by boiling half an hour with

Blight excess of dilute hydrochloric acid. The inverted sugar thus

formed was then treated with large excess of Fehling's solution, exactly

as above described, except that it was not necessary to keep the tem-

perature lower than the heat of the water bath (100° C).

The precipitated red suboxide of copper was then thoroughly washed
with hot water by decantation and filtration (without aspiration usually)

through fine paper. It was then dissolved in an acid (sulphiuic) solu-

tion of ferric sulphate, and the amount of ferrous salt determined by
titration with potassium permanganate.

This method for determining glucose depends upon the following facts:

1. That two molecules (360 parts by weight) of glucose (Cg HiiOe) will

reduce from Fehling's solution five molecules of cuprous oxide (5 Cu2 O).

2. That the five molecules of cuprous oxide thus precipitated will re-

duce in acid sol. five molecules of ferric sulphate (Fca (S O4) 3) to form

ten molecules (1,520 parts by weight) of ferrous sulphate (Fe S O4) as

is explained by the following equation:

( 5 Cu, O ) ,
( 5 Fe^ (S 0^)3 ) , | 5 H2 S O4 ) _ ( 10 Cu S O4 ) ,

\ 715 narls ]
^"

\ 2,000 parts ( ' M90 P"i'ts S \ h^-^ V'<^^^^ S
^

( 10 Fe S O4 ) , i
5 H2 O -

1,520 parts

> ( 5H2O )

I
"^

> 90 parts ] .

The ten molecules of ferrous sulphate thus formed will decolorize one

molecule (31G.2 parts by weight) of potassium permanganate (K2 IMua

Og), thus:

( 10 Fe S O4 ( J
( Ko Mn2 Os ) , ( 8 Ha S O4 > _ ( 5 Fe^ (S 04)3 ) .

\ 1,520 parts S

"^
\ 31G.2 parts ] + \ 784 parts S

~~
\ 2,000 parts ^

^
(2MnS04) , ( K2SO4 ) . ( SH2O )

\ 302 parts ]
"*"

\ 174.2 parts i
"^

( 144 parts j

Bv following this explanation, it appears that two molecules of glu-

cose" are exactly represented by one molecule of potassuim permauga-
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nate, as ^Till appear from the following, by omittiug the second and third

members of the series. Thus

:

( 2 Ce Hi, Oe ) _ ( 5 Cu2 O ) _ ( 10 Fe S O, ) _ ( K. Mu, Os
\

\ oGO parts )
"

\ 715 parts i
~

\. 1,520 parts )
~

( 31G.2 parts )

•

In other words, 316.2 parts by weight of x)otassium permanganate are

equivalent to 3G0 parts of glucose, or one part of permanganate corres-

])onds to 1.13S5 parts of glucose. If, then, the amount of permanganate
decolorized be multiplied by 1.1385 it vv ill correctly represent the amount
of glucose present. So much for the theoretical explanation. In prac-

tice it is found that each chemist must determine for himself his titra-

tion error by estimations made upon sugar of known purity.

This individual error is due to the difficulty in determining the exact

end reaction ; experience has shown, in the course of this work, that

the point where the color of the permanganate barely appears in the
rapidly agitated hquid is nearly identical with the true end reaction.

Some operators carry the titration a little further until a faint rose tint

is permanent for about two seconds. Each man who has done this work
has carefully determined his titration error, and all figures submitted
have been corrected therefor. The iron solution works best if very
strongly acidulated with sulphuric acid. The most convenient strength
for the permanganate solution is 4.392 grams to the liter, equal to .005

grams glucose for each cubic centimeter.

In the earlier i)art of these determinations it was not considered
necessary to thoroughly wash the precipitated suboxide of copper before
dissolving it in the ferric sulphate soliition. Carefully performed ex-

periments, however, showed that washing was best, and that the results

obtained on unwashed suboxide would equal those on the washed if

multiplied by .9076 for glucose and by .9'138 for sucrose.

As the results of much careful work, it appears that if the suboxide
be well washed, and if each operator determines his titration error, the
determination of glucose by this method is very accurate.
The amount of glucose found was divided by the weight of 8 c. c. of

the juice aualyzedfor percentage of glucose. The sucrose was found
by subtracting from the total glucose after inversion the amount origi-

nally present in 4 c. c. of the juice, and multiplying the remaining glu-

cose by .95. The percentage was then calculated in the usual way.

SUGAR BEETS.

vSeven samples of beet-roots in their natural condition and one sample
of sliced and dried root have been received and tested. Table No, I
gives the names and addresses of senders and dates of analyses. No
information has been received concerning the kind of seed sown, except
from tlic sender of samples 1, 2, and 3, and none in any case as to fer-
tilization, cultivation, or crops obtained. Table ¥o. II gives the results
of analytical tests, aud shows that only two roots, samples 1 and 3, come
u]) to the requirement for a good sugar-beet, these being the only ones
which contain not less than 80 per cent, of cane sugar in the soluble
matter of the juice. The juice of sample 2 contains 0.8 per cent, more
of cane sugar than sample 3, but also contains 1.9 per cent, more of mat-
ter not sugar, tluis bringing the proportion of cane sugar in the soluble
matter down to 73.3 per cent., and causing this sample to rank tixe poor-
est but one in the list in this respect.
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Anahjses of sugar hcets.

1.

Number.
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tory slionld be employed in sucli analyses. To be of any value practi-

caliy, tlie aiialysis^mn.st be thoroughly performed, and few are avfare of

the time required and labor involved in making a complete analysis, and,

as will be seen, it not infrequently happens that specimens of marl, &c.,

submitted for examination are quite worthless, and the time given to their

analysis practically lost. The same remark applies to ores, minerals,

and mineral waters, of which there are very many specimens received

from all parts of the country, generally from those without much knowl-

edge concerning the general character of the specimens sent, which

epecimens almost always i)rove worthless.

Constituents^
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SOIL FROM SMALL MaNGIIOYE ISLAISD, OFF THE FLORIDA COAST.

Received from Prof. S. F. Baird.

This was a peaty mixture, containing considerable undecomposed
woody matter. Ovrinj to the small amount received a partial examina-
tion only was made.

Water and volatile matter* 22. 7G
Soluble iu uitric acidr 44. 85
White sand 32.39

100. 00

The presence of so large a quantity of phosphate of lime in the above
sample appears to indicate an extensive deposit of this mineral in the
immediate vicinity where the sample was obtained.

UNPRODUCTIVE SOIL.

Frora L. Allen, Oak Hill, Volusia County, Florida.

The analysis of this soil shows that its barrenness is very likely due
to a lacli of constituents suitable for plant nourishment, and not to the
presence of any injurious substance.

It contains

—

Per cent.

Moiature • 1.05
Organic matter 7. 00
Soluble in acid 2.60
White sand 89.35

100. 00

PEATY SOIL.

Received from William W. Wood, Jnlland, near Point Lookout, Saint Mary's County,
Maryland.

A water extract from this soil had an acid reaction and gave decided
reactions for sulphates and chlorides of iron, lime, magnesia, potash,
and soda, together with a little organic matter. This water extract
amounted to 11.84 per cent, of the original soil, and consisted of

—

Sodium chloride, NaCl (commonsalt) 15

Potassium chloride, KCl 46
Magnesium chloride, MgClz 92
Potassium sulphate, K2SO4 2.68
Calcium sulphate, CaS04 1. 47
Iron sulphate (copperas), Fc SO4 2. 45
Iron suljjhate, ferric, Fe2(S04)3 3. 02
Organic matter, by difference 69

11.84

The large amount of soluble iron salts is remarkable. They are inju-

rious to crops except when present in very small quantities. On tlie

other hand, the considerable amount of potash is a favorable indication.

It would be best to allow the air to have free access to this soil, so that
the soluble salts of iron may become insoluble and harmless.

'Includes 1. 008 per cent, of nitrogen, equivalent to 1. 224 per cent, of ammonia (N H3).

tincludes 13. 74 per cent, of phosphoric acid (PjOo), equivalent to 30.00 per cent, of
phosphate of Ume, (Ca3(P04)j); also some carbonate and a trace of potash.
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LEAF MOLD.

Eoccivcd fioiu J. F. Armour, Manistee, Mich,

Examined for lieatiiig purposes, gave as follows:

The sample was first dried aud pulverized.

Moisture B. 43

Ash 1'.%
Bitniniiions matter : 51. 9d

Coke 21. .03

100. 00

Wlien dried the heating value of this sample would be approximately

the same as that of dry peat.

Its fertihzing value is represented by 2.10 per cent, of nitrogen, equiva-

lent to 2.55 per cent, of potential ammonia; a trace of phosphoric acid

•was present, but no pota.sh. As iin addition to a compost heap it would
probably prove valuable.

COMTtlERCIAL FERTILIZERS.

As in former years, a considerable number of com.mercial fertilizers

has been analyzed and reports made upon their value. Xearly all these

fertilizers have had a local reputation, good or bad, in the sections from
which they came, but it seems hardly advisable to print their analyses

here, because they are of interest to only a very few persons. At the
same time it is very important that the farmer, who is obliged to buy
fertilizers, should thoroughly understand what constituents give value,

and what others merely add weight. It has been found as the result of

experience that the following substances are necessary to the plant that

it may grow and mature properly.

I.—XITROGEN.

It is not proven, and it seems very doubtful, whether any part of the
nitrogen absorbed and assimilated by plants is derived directly from the
free nitrogen in the air. On the other hand, abundant evidence exists

that ammonia, or any substance which can furnish it, and nitrates have
direct and positive effects for good on growing plants. l!fo plant has
ever been examined which did not contain a greater or lesser proportion
of nitrogenous constituents at aU stages of its development, and in aU
its essential organs. The amounts of nitrogenous constituents vary
greatly in different families of x)lants, in different members of the same
family, and in each individual at different stages in its growth. Hence
an intelligent discrimination should be made in applying nitrogenous
fertilizers, in order that the necessities of the gTowing plant may be sat-

isfied without excessive waste and expense for the fertilizer. Nitrogen
may be furnished to the plant in three ways, viz

:

a. As actual ammonia.
Free ammonia gas (XH3) is liberated from many substances when

putrefying, and carbonate of ammonium ((is^H4)2C03) always results
from the decomposition of urine, stable manure, &'c. In these forms
ammonia has the characteristic pungent odor of " hartshorn," so well
known. Besides tbese familiar sources, the distillates from gas-works
and those obtained in charring bones, &c., for the manufacture of animal
charcoal ("bone black"), furnish large quantities of ammonia, which is

made into a white crystalline sulphate ((NH4)2S04), and thus furnished
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to the trade. This suliiliate of ammonium varies in color from pure
•white to nearly black, according- to the quantity of tarry impurities pres-
ent. It has no odor when pure, and only a slight tarry odor when quite
imx>ure. A pure sample yields upon analysis 25.75 per cent, of ammonia
gas (NH3) ; commercial samples are valuable just in j^roportion to the
amount of ammonia they yield upon analysis.

The following analysis rej^resents the composition of a very good com
mercial sami)le:

Analysis of commercial ammonium sulphate.

Moisture, loss at 110° C 23
Iron oxido (FeO) 23
Volatile tarry substances, by difference 1. 17
Ammonia (NH3) 25. 6f)

Sulphuric acid (SO3) GO. 64
Oxygen, corresiionding with ammonia 12. 07

100. 00

These constituents were combined as follows

:

Moisture 23
Volatile tarry substances 1. 17
Iron sulphate (FeSO^, with trace Fej(S04)3) 49
Ammonium sulphate ((NH<)2S04) 98.11

100. 00

Probably there is no better way of applying ammonia to the soil than
in the form of ammonium sulphate.

Nitrogen may also be furnished to crops as

—

h. Potential ammonia.
By the term "potential ammonia" we understand that the substance

spoken of contains a certain quantity of nitrogen, which, under favorable
conditions, may have a food value equivalent to a certain amount of

ammonia. The substances which contain nitrogen that may furnish this

potential ammonia are various both in chemical composition and physi-

cal form. Some of the x)rincipal kinds wiU be enumerated.

1.

—

Bxcrements.

Ordinary ham-yard manure., if properly housed and applied, is one of

the most valuable of fertilizers. It is very complex in its chemical com-
position, but contains a very considerable amount of nitrogen in such a
form as to readily furnish nitrogen to the growing plant. The urine of

animals is also rich in valuable nitrogenous matters, and when properly

applied will well repay the cost for storage and handling. Besides these

common forms there are a number of localities in our Southern States

where Mt excrements are found, usually in caves. These excrements are

very rich in potential ammonia, and have proven very valuable fertilizers.

In the annual report of this department for 187G, pp. 49 to 52, ynW be
found several analyses of bat guano. A sample this year received from
M. W. Townsend, Austm, Tex., contained the following A'aluable con-

stituents : Total nitrogen, 11.088 per cent., equivalent to 13.4C4per cent,

potential ammonia ; Potassium oxide (K2O), .91 per cent. ; and Insoluble

Phosphoric acid (P2O5), 6.18 per cent.

Guano is another excrementitious substance which has been abundantly
used and with excellent results. It is rich in nitrogen in a readily avail-

able form. It should only be bought upon analysis of some reliable

chemist, as many inferior imitations are sold by unprincipled parties.
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Auali/sis of a so-called "(juano.'^

Water .- , 14.00

Or;i;aiiic and volatile * 2o. 05

Soluble in water and acids ." Til. 01

Saudaudclay ! 10.98

100. 00

The following' were the valuable mineral constituents:
Per cent.

Pliosplioric acid, soluble (P2O5) 5.92
Phosphoric acid, reverted (P2OO G. 34

Phosphoric acid, insoluble (P2O5) G. 27
Potassium oxide (KjO) 2.23

2.

—

Animal and vegetable refuse.

Dried blood, meat scrajis, fisli and fish-offal, gelatine and glue waste,

the pomace left after expressing the oil from castor, linseed, and cotton

seeds, are allvaluable sources of nitrogen . Yerymuch depends, however,
upon their mechanical condition, and in estimating theirvalue due regard
must be had to their fineness, freedom from moisture, &c.
Of verymuch lower and more variable value aresuch substances as hair,

wool, and shoddy waste, clippings of hides, horn scraps, &c. Although
these substances may furnish, upon analysis, considerable potential

ammonia, their comjiact texture or indestructible character prevents
them from decaying rapidly enough to be of any marked value to the
growing crop. An examination of shoddy waste gave the following
results:

"Slwddy ivaste."

From "West Eiding Shoddy Works Company," De'wslinrjr, En;^l.-:i:l.

Constituonts.
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oxide (KjO) tlicy can faniisli. The ])rincii>'U forms used are icood asJice,

in whicli the potash exists in variable amounts, chiefly as carbonate
(K2CO3); chloride of iioiasmim (KCl), commpnly known as "muriate of

potash," and sulphate ofpotassium (K0SQ4).

These salts, when pure, contain the following amounts of potassium
oxide

:

y
Per cent, of potash.

Potassium carLonate contains 68.IG

Potassium cliloricTe contains 6o.l7

Potassium sulpliate contains 54.03

The commercial salts are never imre, but an analysis showing their

content in potash serves to fix their value. Potassium carbonate is not
sold in the markets to any great extent except for soap-making. Applied
in moderate quantities in the form of wood-ashes, it is valuable, but
used in excess, it acts as a caustic injurious to plants. It is customary
to sell potassium oxide in the crude chloride ('• muriate") at a somevrhat
lower rate than it commands in the form of sulphate. There seems to be
two reasons for this discrimination: firstly, potas.siuto chloride can be
produced more cheaply ; secondly, it is strenuously held by some that

the effects of equal amounts of potash in the forms of chloride and sul-

phate are decidedly to the advantage of the sulphate. At the same
time the Connecticut Agricultural Experiment Station* has shown that

several of the much-praised sulphates were more properly chlorides.

Whether this preference for the sulphate is based upon facts or on
theory is certainly worth careful experimentation, that some definite

conclusions may be reached.

III.—niosriioiiic acid.

Phosphoric acid as such is not used, but it is supplied usually as a
phosphate of lime, either in ground and otherwise prepared bone or as a

superphosphate of lime prepared from bone, rock guanos, apatite,

rock i)hosphates, and phosphatic marls, such as those found abun-

dantly in South Carolina and other portions of this country.

Phosphoric acid (or, more strictly, phosphoric oxide—P2O5) exists in

fertilizers in three conditions of very different commercial and agricult-

ural value. In the order of their value for fertilizing purposes they

are known as sohiUe, reverted, and insoluble iihosphoric acid. These
wiU be separately described:

1.

—

Soluble pliosphoric add.

This exists as an acid phosphate of lime (CaO.2H2O.P2O5), and is

formed by treating bones witli a proper quantity of sulphuric acid ("oil

of vitriol," H2SO4). This acid phosphate is fi^eely dissolved by water,

and has been proven to be more promptly useful than eitlier "reverted'^

or ''insoluble" pho.sphates of lime.

2.

—

Reverted phosphoric acid.

This is also combined with lime, but in a different proportion. This

lime salt is represented by the symbol (2CaO, HzOPzOr,). Reverted

phosphate of lime results from a change that occurs upon long keeping

of tlie soluble pliosphate. It is not soluble to any appreciable extent

in water, but in the processes of analysis is dissolved in a .solu tion of
"

•Annual Report Conn. Agric. Exp. Sta., p. 37, (1879.)
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ammouium citrate. Its fertilizing- actiou is believed not to be as prompt
as is that of soluble pliospliates, still it is far more valuable than insoluble

I)liosi)liate.

3.

—

Insoliihle phos^pJioric acid.

Insoluble phospliate of lime (3CaOP205) is not soluble either in water
or in ammonium citrate solution. Jts effect upon crops is comparatively
slow, and its agricultural value depends upon .the condition in which it

exists, since if in bones its value is much greater than in the form of pal
verized mineral phosphate.

SUPERPHOSPHATES.

Superphosphates are commercial fertilizers in which all or a part of

the phosphoric acid has been rendered soluble by treatment with sul-

phuric acid. In a recent well-prepared superphosi)hate nearly all the
phosphoric acid is in a soluble condition; in practice, however, this is

usually not found to be the case. Either by improper methods of man-
ufacture or by long keeping part of the i^hosphoric acid becomes "re-
verted," and part occurs as " insoluble." Hence, analyses of phosphatic
manures, to be of value, should state definitely the amount of each form
of phosphoric acid.

A high-grade superphosphate, which had been very carefully made,
contained practically all its phosphoric acid in the soluble form. Anal
ysis showed that it amounted to 15,20 per cent.

The two following analyses show the composition of ordinary samples
of superphosphates.

Anahjries of ferlUlz:rs.

Const! tuenta. No. 1. No. 2.

Moisture, loss by drying at 110° C
Volatile organic matter
Sand and clay insoluble in acids
Oxides of iron and alumina
Lime, Ca O
Magnesia, Mg O
Potash, K»0
Soda.NaoO
Ammonia, NH3 (^^ .35 per cent, nitrogen)
Sulphuric acid, SO3
Phosphoric acid, soluble
Phosphoric acid, reverted
Phosphoric acid, insoliiblo

Total

18.37
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mal conditions of soil, rainfall, &c., the commercial and agricultural
values should correspond reasonably well, but under other than proper
conditions the agricultural value must be chiefly determined by experi-

ment.
That the purchaser may be able to estimate the commercial value of

a fertilizer from the results of an analysis a table of trade values is here
api^ended. It is tahen from the repoj-t of the Connecticut Agricultural
Experiment Station for 1879, j). 18, and applies to the >7e\v York mar
kets. It seems to be a very just statement of the value of those ingre-

dients known to be of fertilizing value.

Trade-values for 1879 and 1880.

Connecticut Agricultural Experiment Station

:

Ceiifs per pound.

Nitrogen in nitrates 26
Nitrogen in ammonia Baits 22^
Nitrogen in Peruvian guano, fine steamed l»one, dried and fine ground blood, meat,

andfisli .' 20
Nitrogen in fine ground "bone, liorn, and wool dust 18
Nitrogen in fine medium bono 17^
Nitrogen in medium bone lOi
Nitrogen in coarse medium bono l"'i

Nitrogen in coarse bone, born sbavings, bair, and fisb scrap If)

Pbosphoric acid, soluble in water 12^
Pbosplioric acid, "reverted," and in Peruvian guano 9
Phosphoric acid, " insoluble," in fine bone and fish guano 7
Phosphoric acid, "insoluble," iu fine medium bono i'>i

Phosphoric acid, "insoluble," in medium bone (>

Phosphoric acid, " insoluble," in coarse medium bone 5|
Phosphoric acid, " insoluble," in coarse bone, bone ash, and bone black 5

Phosphoric acid, " insoluble," in fine ground rock phosphate 3i
Potash in high grade sulphate 7^
Potash in low grade sulphate and kainite
Potash in muriate or potassium chloride ........ 4^

The following values for 1879-1880 have been adopted by the Com-
missioner of Agriculture of the State of Georgia:

Georgia trade-values for 1879-1880.
Cents per ponnd.

Soluble and reverted phosphoric acid, called "available phosphoric acid" 12^
Ammonia 1^

Potash 8

No value is given to insoluble phosphoric acid, and no distinctions are

made between actual and potential ammonia. The mechanical condi-

tion of the fertilizer is not recognized as affecting its value. The prices

are for Savannah, Georgia.
In applying these prices multiply the per cent, of each valuable ingre-

dient by its price per j)ound, and this result by twenty. The product
represents the value of each ingredient in a ton (2,000 i)ounds) of the

fertilizer.

Accurate experiments are still needed to ascertain the value, if any, ot

insoluble phosphoric acid, the comparative fertilizing values of soluble

and reverted phosphoric acid, and the comparative values of sulphate

and chloride ("muriate") of potash. It is hoped that the government
may provide means for the careful investigation of these very important

questions, the final settlement of which would have a real and great

money value to the farmers of this country.
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MISCELLANEOUS.

BUTTER AND OLEOMAHaARINE.

During tlie present year, as in the past, the departiuent lias been
called upon to decide whether the samples submitted for examination
were true butter or artificial imitations thereof. Several samples that
proved upon analysis to be oleomargarine had been sold for veritable

iDnttcr, while others were sold under their proper name.
It must be admitted that carefully prepared oleomargarine is superior

to poor butter as regards taste, odor, and healthfulness ; at the same
time it is hardly probable that it will ever be i^referred to butter of good
quality. It cannot rightfully be sold as butter, but should be disposed
of under its proi)er name, "oleomargarine," in order that consumers may
obtain exactly what they wish. There can be no valid objections urged
against the manufacture and sale of good oleomargarine if no deception
is practiced upon the buyer. This whole matter has been thoroughly
tested in English courts; the law there makes it a misdemeanor to sell

any article of food, drink, or medicine under any false or misleading
name. A law, carefully framed, is greatly needed in this country, where
adulteration and substitution are every day practiced.

The most trustworthy method for the analysis of butter and other
fatH is that originally proposed by Hebner and Angell; it is based upon
tbo fact that butter-fat contains from 85.5 to 89.G i^er cent, of insoluble
fatty acids, while animal fats j)rocured from tissues contain from about
90 to 95.5 ])er cent, of insoluble fatty acids. Butter-fat also contains
about 5 to per cent, of soluble fatty acids (chietiy butyric acid) com-
bined also with giyceriiie in the fat. For all the best methods for analy-
sis of fats see The Analyst (London), vols. I and II.

Eight analyses of butter and oleomargarine will be found in the de-
partment report for 1878, p. 135.



78 KEPORT Oi' THE COMMISSIONER OF AGRICULTURE.

At the same time it is hardly practicable to estimate in liquors of ex-

cellent quality those ethers "which impart "bouquet," and to a great
extent \'alue to the sample. The trained senses of an expert are here
of more value than the chemical analysis. The American market is

flooded witli vile wines and brandies whicli are in fact nothing but poor
raw whisky, fla^'ored, colored, and sophisticated according to the whims
and caprices of professional " im[)rovers."

The samples of native wines that have been analyzed this year have
not been of first quality. They were not received, liowcver, from those
sections of the country where wine-making has been carried to its great-

est i)erfection.
JVincs.

Constituents. No.l. No. 2. No. 3.

Per cent, alcoliol, 'oj' woiglifc

Per cent, total acid, as tartaric. .

.

Per cent, acetic acitl

Per cent, total residue, organic .

.

Per cent, asli

Per cent, cane sugar
Per cent, {jrape sugar
Per cent, taryiric acid
Per cent, tannin and extractives.
Specific gravity

Trace.

7.4
.602

1.896
Trace.

8.8
.493

Trace.
Trace.
Not determined.
Kot determined.

. 99070*

,595

,197
Trace.
Trace.
Not determined.
Not determined.

. 99250"

7.2
.391
.310
2.030
.260
.170
.360
.14
1.36

. 99292

* Nos. 1 and 2 at 17. 5= C. ; No. 3 at 28. b° C.

Kos. 1 and 2 were received from John G. Klein, Cullman, Ala. No.

1 w^as a very dark-colored sample, and had a pleasant odor, due to the

grape used (thought to be Ives' seedling), but it had a decidedly astrin-

gent aftertaste. No. 2 had a light color and no distinctive odor, nor

was its taste pleasant. Both of these wines would probably have been

improved by the addition of a moderate amount of sugar to the ex-

pressed juice; also a less heavy pressure of the seeds and skins would,

to a consi^lerable extent, have prevented the removal therefrom of the

tannic acid to which was due the unpleasant astringency of the wine.

No. 3 was a low-grade, rather acid wine, received from T. J. Stevens,

of Washington, D. G. The most noticeable abnormal constituent was
the high amount of acetic acid. Those wines containing over 20 per

cent, of acetic acid are condemned by judges as " soured," although many
are sold of about the cliaractcr of this No. 3. The alcoholic strength

of these wines is low. None of them gave evidence of adulteration.

A number of other specimens have been partially examined, but owing

to insufficient samples their analysis cannot be given.

Samples for analysis should contain at least a pint.

Distilled liquors.



REPORT OF THE CHEMIST. 79

and secret process Tvhereby all fusel-oil and hartnfal impurities were re-

moved. A careful examination showed that the mysterious addition
was siruj), and it is very probable that No. 1 was made from a much
j)urer form of dilate spirit than was Xo. 2. The amount of solid residue
in No. 1 was entirely without precedent, and the iiqiLor could not prop-
erly be called whisky.
The " gin " was a vile mixture of raw whisky with considerable oil of

junii)er and a little tannin. It became very turbid when diluted with
an equal volume of water. A veritable gin, properl}'- made by distilla-

tion, should become only slightly opalescent when so diluted.

The brandy was a very line specimen that gave abundant evidence
that it was what all brandy should be, viz., distilled from pure grape-
wine. This sample possessed a " bouquet" and slight color (not due to

caramel) that gave evidence of considerable age, and also of skill ou the
part of the maker.

ijviproyed geeen coffee berries.

There were received from the Committee on Adulterations of the House
of Eepresentatives six samples each of natural cofiee berries, and of the
same berries after they had been " improved" by being faced with colored
powders. They also sent three powders, which it was claimed are used to
give color, weight, and increased market value to raw coflee.

The composition of these powders was as follows

:

Orange Poavdee.—Chromate of lead ("chrome yellow"), 1 part;
sulphate of barium ("heavy spar"), 2 parts.

Black Powder.—Consisted wholly of burnt bones ("crude bone
black").

• Olive-Green PowDER.—Chromate of lead ("chrome yellow"), 1
part; bone black, 2 parts; sulphate of barium ("heavy spar"), 3 parts.

Both the natural and the faced berries were examined with the result
that every sample of the "improved" berries was found to have been
treated with some powder containing the same substances aw those in
the above olive-green powder.
The amounts of foreign adulterants were

—

Per cent,

No. 1 G8
No. 2 19
No. 3 03

Per cent

No. 4 64
No. 5 m
No. (5 58

The "uncolored" berries were what was claimed for them, viz., free
from any adnlteration.
There can be but little doubt that these added coloring matters must

prove injurious, and, probably, directly poisonous to the consumer.
Especially is chromate of lead liable to be changed by roasting, so that
its lead may be soluble in the acids of the stomach ; and it is well known
that soluble lead salts have a decidedly poisonous action.
Laws should be made and vigorously enforced making the adultera-

tion of foods and medicines a criminal offense. Where life and health
are at stake no specious arguments should prevent the speedypunishment
of those unscrupulous men who are willing, for the sake of gain, to en-
danger the health of unsuspecting purchasers.

AN EXAMINATION OF " TUCKAHOE."

The name "Tuckahoe" is tliought to have been the Indian name for
bread. It is applied to a subterranean fungus which is found attached
to the roots of dead trees * in Virginia and others of our Soutliern

* The National Dispeusatory, 1st. ed., p. 864, states that tuckalioe is usually attached
to the roots of fir trees, but it is not stated whether the trees are liviuf' or dead.
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States, and even so far west as Kansas. Little doubt remains as to its

being identical with tbe fungus commonly sold in China as an article of

food, under the reported names "fuh-bng, pe-fuh-ling,"* or "pu-fuh-

liDg."t

Fliickiger cautious against confounding it with the root of Smilax
China ("China root") which also grows in our Southern States, and is

Known in China as " tu-fuh-liug."

In Virginia it is said to be commonly known as " Indian bread," or
" Nigger-head." The scientilic names assigned by various writers are

quite numerous. That given by Fries, Fachyma cocos, seems most
widely accepted at present. Torrey, who made the first chemical ex-

amination, described it as SderoUum giganteum.

Among other names are the following : Fachyma solidum, Oken; P.
coniferarum, Horaninou ; Lycopordon cervimim, Walter ; L. solidum, Gro-

novius ; t^idcrotlum cocoSy Schwienitz.

The first careful chemical examination of tuckahoe was made by Prof.

John Torrey, in 1819.| He found the fungus to consist almost entirely

of a hitherto uudescribed substance—not starch—which had the x)rop-

erty of forming a jelly when heated with water and allowed to cool. To
this substance he assigned the name " sclerotin." Tlie later researches

of Braconnot on the jelly-forming constituents of fruits and tubers were
published in 1824,§ and led to the adoption of the term "pectous sub-

stances." In 182711 Torrey republished his original article with addi-

tions, and demonstrated that the substance he had named "sclerotin"

was identical with the "pectic acid" of Braconnot. In this conclusion,

he was certainly correct, as this gelatinous substance deports itself ex-

actly like i^ectic acid, as described in the standard text-books on proxi-

mate analysis.^!

In 1875 an analysis was made at the Bussey Institute.** In this an-

alysis the gelatinous substance is spoken of as pectose. In most re-

spects the analysis there made agrees very closely with the one here re-

ported, trifling differences are to be ascribed to the examination of

different samples.
Froximaie analysis of "TuclcaJioe."

Pacbyma cocos, Fries.

Constituents.
"

Moisture at 110° C
Ash -•
Albuminoids, soluble in alcohol not iu water
Albuminoids, tioluble in water not in alcohol

Carbohydrates

:

Tannin, like substance, soluble in w-ater

Gu))i
Pectio acid, by ditTerence
fatty substaiico, soluble in gasoline
Crude cellulose

Department of
Agriculture.

28)
515

25)
20V7I

4;^i

.79

5,

100,

Bussey
Institute.

14. 51
.24

1.38

73.73

.34
9.80

00 100. 00

* Fliickiger and Hanbury's Phaimacographia, 2d ed., p. 714, note 2.

t Rev. IM. J. Berkeley " On Some Tnberiform Vegetable Prodnctionafrom China," uo.-

ticed in Amer. Jonr. Sci. Arts, 2d series, vol. xxvii, p. 438 (1859).

t Med. Repository, N. Y., vol. vi, 37, 34 (1821).
(^ Ann. Cbim. Pbys., xxviii, 173 (1824); others in Gmeliu'a ILiudboolc, xv, 401.

II
Med. audPbysical Jonrnal, vi., 484 (1827).

1[Prescott'3 P'rox. Org. Anal., p. IG'J; Gnielin's Handbook, xv., 403; Watt'a Diet,

Cheui., iv, .3()6.

** Bulletin of the Bussey Institute, 1875, p. 370.



KEPOiiT OF THE CHEMIST. 81

The most noticeable x>eculiarities of this substance are the entire ab-

sence of starch,* the comparatively small amounts extracted by sol-

vents, the gelatinous character of the cellulose, and the very small
amount of albuminous substances.^

No other substance yet analyzed has been reported to contain so large

a proportion of peetinous matter ; in ordinary fruits, such as are com-
monly used for making jellies, these pectin bodies seldom amount to
ten per cent. Torrey suggested that tuckahoe in line powder would
serve as the basis for edible jellies.

According to Sach's Botany " the origin of colloidal pectin * * »

is still unknown." Its nutritive value seems also to be entirely unde-
cided. The older writers considered the pectin bodies of no value as
foods, while later authors seem inclined to give them a value approxi-
mating that of starch. It seems certain that a diet of tuckahoe alone
would not sustain life, because of the lack of sufficient nitrogenous ma-
terials to repair the waste in the animal tissues ; still it might prove,
like our farinaceous articles of food, a valuable adjunct to highly nitro-

genous foods.

]Sro better material could be offered the botanist and physiologist than
is tuckahoe for the decision of two questions, viz : How are the pectin
bodies formed in plants, and what are their values as foods 1

EFFECT ON CANE SUGAR OP COOKING WITH FRUIT.

Two Eusset apples were pared and sliced, covered with cane sugar
and baked for three hours at a rather low temperature. Then deter-
minations were made of the amounts of unchanged cane sugar (" su-
crose") and of inverted sugar ("glucose"). It was found that 60.64 per
cent, of the cane sugar had been "inverted." This inverted sugar
being less sweet, it follows that to get the full sweetening effect of cano
sugar it should bo added to fruit after cooking rather than before. It
is very probable that all the cane sugar would have been changed to
inverted sugar had the api)les been more tart.

*

EXAMINATION OF LIGNITE.

From "Baby Mine," 40 miles weat of Bismarck, Dak. Received from C. W.
Thompson, Bismarck, Dak.

Moisture 17.81
Ash, light gray 4,67
Bituminous matter 56. 50
Coko 2L02

100. 00

Total sulphur in coal 1.17 per cent.
Total sulphur in ash .^>4 per cent.

ANALYSIS OF ROCK SALT.

From mine of American Rock Salt Company, Iberia Parish, Louisiana.

Sodium chloride 98.900
Calcium chloride ; 14(5

Magnesium chloride 022
Calcium sulphate ...'. 838
Insoluble in water 014
Moisture 080

___^ .
100. 000

" No fuDgus has yet been shown to contain true starch. (Sach's Botany, 241.)

'

t Most fungi are highly nitrogenous.

6 AG
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The above specimen Tvas received from Eaiiger & Co., Galveston,
Tex., and is said to fairly represent the whole deposit. If this be the
case the mine is a very valuable one, as the salt is of excellent quality.

ANALYSIS OF SALTS FROM EVAPORATION OF LAKE WATER.

From A. F. Lewis, Lakeview, Oreg.

Moisture 7.60
Organic matter 1. 88
InsoluWe in water - 81

Sodium cliloride, Na. CI. (common salt) 54.88
Sodium sulphate, Na.j S0.4 (glauber Salts) 2.02
Sodium carbonate, Na. 2 Co. 3 (sal soda) 32.86

100. 05

Another sample received from C. Moore, of Almota, Whitman County,
Washington Territory, had a very similar composition. These alkaline

waters are very valuable detergents, and are cheap sources of crystal-

lized carbonate of sodium (sal soda), which is one of the most useful of

chemicals. Three gallons of the Oregon sample are said to furnish one
pound of mixed salts upon evaporation.

ORES AND MINERALS.

A large number of specimens have been received. In most cases an
inspection showed them to be of no value. A few analyses have been
made, but work of more strictly agricultural and general interest has
been given the preference. A siugle specimen received from jS'orthern

New York has been carefully analyzed, because it appears to be a new
mineral, containing the comparatively rare elements thorium and ura-

nium. It closely resembles the mineral described by Dana (System of

Slineralogy, p. 413), under the name Thorite; it differs chiefly in its

much larger content of uranium. The name Ifrano -thorite is proi)osed

as suitable. The following are its properties

:

UBAKO-THORITE.

1. Color.—Dark-red brown.
2. Luster.—Resinous or sub-vitreous.

3. Streak.—Yellowish brown.
4. Fracture.—Conchoidal.

5. Hardness.—About 5. Scratches glass with diflSculty, but is easily scratched by
the knife.

6. Specific gravitij.—4.1265.

7. Fusibility.—Infusible before the blow-pipe.

8. Closed tube.—Considerable water ; residue red-brown.

9. On charcoal.—Heated alone becomes brown ; no fumes or odor. With soda forms a

dark grayish-brown bead, not magnetic.
10. Salt of 2)liosphorus, on platinum wire.—In both oxidizing and reducing flames,

yellowish while hot, light green when cold. Free silica undissolved.

11. Borax, on platinum wire.—In both oxidizing and reducing flames, yellow while

hot, pale amber when cold. Silica not all dissolved.

In all these preliminary tests the mineral closely resembled thorite,

except m the permanence of a yellow color in the cold borax bead. The
subsequent analysis showed that this was due to the larger amount of

uranium present.

A partial preliminary, and a final analysis were made with the follow-

ing results

:
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Analysis of Urano- thorite.

Conatituents.

Moisture ami combined water (II^O).

Silica (SiOj)
Thorium oxiilo (ThO)
Uranium oxiile (TJ2O3)

LeadosiJo (PbO)
Aluminium oxido (AbOs)
Iron oxiilo (FeaOj)
Calcium oside (CiiO)

Magnesium oxide (MgO)
Sodium oxido (Na.20)

Pi'clim.

19.43
52.51

.40

11. 31
19.38
52. 07
9.06
.40*

.33
4.01
2.34
.04
.11

U9. 95

PLANTS, MEDICINAL AND POISONOUS.

EXAMINATIONS OF VARIOUS "LOCO," OR " CRAZY-WEEDS."

For several years past the department has received numerous letters

from correspondents in Colorado, Kansas, California, and other "Western
States, giving information as to the poisonous action upon horses, cattle,

and sheep of various plants popularly known as ''loco-weeds," or "crazy-
weeds." A considerablenumber of plants has been received. Those most
frequently complained of have been Oxytropis Lcmiherti, Astragalus mol-
lissimiis, and Sophora serdbia. In addition, there have also been men-
tioned, and some sainx)les also have been obtained of, Oxytropis multi-

Jlori's, Oxytropis dejlcxa, Malvastrum coccineumj and Corydalis aiirca,

variety occidentalis.

The reports from various correspondents and from widely-separated
regions agree closely as to the injurious and frequently fatal eliect upon
animals of eating these " loco-weeds."
The habit of eating these weeds seems to be formed because of the

scarcity, at certain seasons, of nutritious grasses. All or nearly all of
these plants, except Oxytropis, have a bitter, disagreeable taste, yet after
the habit has once been formed the animals reject the sweetest grasses.
Among the symptoms first noticed are loss of flesh, general lassitude,
and impaired vision ; later the animaFs mind seems to be affected ; it

becomes often vicious and unmanageable, and flesh and strength are
both rapidly lost. When approaching some small object it will often
leap into the air as though to clear a high fence. Frequently in these
paroxysms horses have died from falling backward.
The time required for these weeds to kill animals varies greatly, some

dying within three or four days, others lingering for a year or longer.
Some correspondents state that horses seem more susceptible to the in-

fluence of these plants than are either cattle or sheep j others report tha
all are effected similarly.

There is some difference of opinion as to the real cause of the diseases
commonly attributed to "loco." Some think that the animals suffer not
so much from direct poisoning as from lack of nutritive food and water.
Mention is made of buttermilk as an antidote, but it seems not to have
proved valuable.
Mr. Francis A. Wentz, of Kinsley, Kans., has instituted a series of

"provings" of the herb and seeds of Sophora serecia and the herb of
Astragalus mollissimiis ; he hopes duriag the coming year to establish
beyond question what, if any, particular constituents in these plants

* From preliminary analysia.

'
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are poisonous to domestic animals. This department is indebted to liim

for much valuable information in regard to the action of these plants.

At his request careful chemical examinations have been made of these

particular plants ; the work here given is as complete as time will allow,

but a supplementary report will probably be made during the coming
year.
Acknowledgments are also due to L. F. Dyrenforth, J. A. Eddy, and

others for samples and information.

BOTANICAL DESCRIPTION OF SOPHOEA SEEECIA, KUTT.

By the Botakist.

The genus Sopliora is characterized as follows

:

Calyx tube caiapauulate ; teeth short. Petals nearly equal ; etaiularcT broad. Sto- ,

mens distinct ; anthers uniform, veisatile. Style incurved; stigma uiinute, Podstipi-

tate, terete, or somewhat compressed, thick, or coriaceous, mostly indehiscent, several

seeded, constricted between the obovoid or subgloboso seeds, and usually necklace-liko.

Trees, shrubs, or herbs ; leaves unevenly pinnate, with few or many entire, often coria-

ceous leaflets ; stipules small or obsolete ; racemes terminal.—(Brewer and Watson in

Botany of California.

)

The genus belongs to the natural order Leguminosce. It embrace3

some 25 species found in diii'erent parts of the world. In North America
we have four shrubby species or some becoming small trees, viz., Sopliora

tomentosa, found on the coast in Florida ; So])hora speciosa and SopJiora

offlnis, found in Western Texas, IS'ew Mexico, and Mexico; and Sophora

Arizonica in Arizona, t^opliora Japonica is a middle-sized tree of Japan,

T7hich is in cultivation in many of out cities, and is quite an ornamental

tree.

We have two native herbaceous perennial species, viz., Sophora steno-

pliylla and Sopliora serecia, ranging from Colorado to Mexico and Arizona,

the first named seldom reaching to Colorado. Sophora serecia is described

as follows

:

Herbaceous, low, 6 to 12 inches high, more or less silky, canesccnt ; stems ascendinj;

or decumbent, branching from the baso; leaflets about ^1, elliptic or cuneate oval, 2

to 3 lines long ; racemes terminal, short, H to 2 inches long, peduncled ; calyx gibboua

at the base, longer than the pedicels, campanulate, 5-toothed, teeth obtuse, half the

length of the tube; corolla 4 lines long, banner reflexed, petals of the keel nearly dis-

tinct, acuminate, mucrouate,—(Nuttall.)

This species is common on the high plains of Colorado and Nebraska,

extending into the lower foot-hills of the Ilocky Mountains. The seeds

of this species are of a ycHo^vish brown color, of an oblong shape, about

one quarter inch in length and half as wide, slightly flattened, with a
slender hilum or eye occupying two-thirds the length of the inner face of

the seed.
EXAJIiNATION OF THE nERB OF SOrHOKA SERECIA.

Received from Francis A. Wentz^ Kinsley, Kans.

A proximate analysis of the plant and roots yielded the following re-

eults

:

1. Volatile oil 23

2. Chlorophyl 50

3. Soft yellow resin 2.99
4. Impure alkaloid 1. 37

5. Color and malic acid l-(>7

G. Tannic acid 1-22

7. Extractives, soluble in water and 60 per cent, alcohol 9. 56
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8. Extractives, not reclissolved by "vrater and alcohol 1. 08

9. Brown Lard resin 1. Gii

10. Albuminoids; total nitrogen X 0.25 14.95
11. Acid extract, containing starch isomers, by difference 15. 53
12. Alkali extract, not nitro^-euons 4.78
13. Gum and yellowish coloring matter 8. 98
14. Crude fibre 19.46
15. Ash, soluble in water, 1.75 ; soluble in acid, 4.15 5. 90

16. Sand 1.41

17. Moisture „ 8. G9

100. 00

The presence of an alkaloid in this plant in appreciable quantity is

certain, and the poisonous action upon animals which has been reported

is very probably due to the alkaloid chiefly. The following are some of

its chemical characteristics

:

a. SohiMlities.—It is freely soluble in water, hot and cold alcohol,

acids, alkalies, ancf alkaline carbonates. Ether, benzole, and chloroform
dissolve it sfjaringly. Amylic alcohol dissolves it freely.

b. Reactions.—An acid (sulphuric or hydrocliloric) solution was pre-

cipitated by

—

1. Potassic mercuric iodide ("Mayer's reagent"). An abundant yel-

lowish amorphous precipitate ; soluble in alcohol ; less easily in ether.

2. Phosphomolybdic acid (" Sonneschein's reagent"). An abundant
yellowish precipitate; soluble in ammonia to a greenish-blue liquid,

which fades on boiling ; acidulation with nitric acid causes a precipitate

apparently identical with that first formed.
3. Iodine in potassic iodide. A brick-red amorphous precipitate, which

becomes nearly black upon standing with excess of iodine solution.

4. Tannic acid (in aqueous solution to which a little alcohol was added).

A gray-brown precipitate ; somewhat soluble in acetic acid.

5. Chloride of gold. A yellowish, amorphous i)recipitate.

No precipitates were obtained in acid solutions with platinic chloride

or picric acid ; neither did picric acid precipitate a simple aqueous solu-

tion of the alkaloid.

Since these reactions were recorded, an examination of the seeds of

the same plant has afforded opportunity for further investigation of the
properties of this alkaloid. Eeference is made to the analysis of the
seeds.

It is possible, yet hardly probable, that the soft, yellow resin (3) may
have some deleterious properties. The " provings " to be made by Mr.
Wentz may throw some light upon this point. The other constituents
of possibly injurious properties are probably included in " Extractives
soluble in water and 80 per cent, alcohol" (7). The chances are, how-
ever, largely in favor of the alkaloid being the chief constituent of poi-

sonous properties.

EXAMINATION OF THS SEEDS OF SOPHORA SERECIA.

Received from Francis A. Wentz, Kinsley, Kans.

These seeds have a taste much more persistent and bitter than that
of the herb. The following is a proximate analysis

:

1. Yellow fixed oil 9.37
2. Alkaloid and red coloring matter 1.74
3. Organic acid (malic) and color 4.45
4. Extractive, soluble in alcohol and water * 12. 30
5. Extractive, soluble in alcohol, not soluble in water 83
6. Gum , 4.22
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7. Albuminoids (non-alkaloidal nitrogen X 6.25) 18.55
8. Starch isomers in acid extract 14. 36
9. Extracted by alkali and acid, not starcb or ui Irogenous 13. 46

10. Pure cellulose 8. 67
11. Lignose and color 1.33
12. Asb, soluble in -water 1. 33

Asb, soluble in acid 1. 08

13. Moiature 8.35

100. 04

These seeds contained no organized starch grannies, but, after extrac-

tion with naphtha, chloroform, alcohol, and water, they gave an amount
of glucose, when boiled with dilute acid, equivalent to 14.36 per cent, of

starch. The red coloring matter was present in nearly all the extracts

in varying amounts ; it seems to be present in the seed coat, and to be
somewhat modified in its solubilities by the action of heat and reagents.

The substances of principal interest in this invest! ^-ation are the fixed

oil and the allcaloid. The malic acid probably exists in combination
with the alkaloid.

EXAlVnNATION OF THE FIXED OIL.

A rather thin fixed oil, of a reddish-yellow color and pecuh'ar odor.

Specific gravity .9255, compared with water at same temperature
(20O.5 C).

Reaction neutral to litmus paper.
Soluble in ether, chloroform, i)etroleuni, naphtha, and benzole; spar-

ingly in alcohol.

With nitrous acid no decisive reaction for elaidin.

Concentrated suliihuric acid dropped upon a few drops of the oil

causes the following changes of color : Olive-green, chocolate, red-brown,
purplish-brown, purple.

Concentrated nitric acid, light-green, quickly changing to light yel-

lowish brown.
Concentrated hydrochloric acid, no apparent change.
A careful determination of the insoluble fatty acids in this oil, by the

method of Hebner and Angell, gave 95.G2 per cent. The greater por-

tion of these fatty acids seems to l>e Unoleic acid, the chief constituent of

the fatty acids in linseed oil. This was proven as follows : A portion
of the oil was saponified with alcoholic potash, the alcohol evaporated
and replaced by water, and the solution thus formed exactly neutralized

by acetic acid. A single drop of acetic acid was then added, and the
solution precipitated by normal acetate of lead. The i)recipitated neu-
tral lead soap was once washed by decantation with hot water, carefully

drained, and treated with pure ether, -ifearly all of the lead soap was dis-

solved by the ether, the liquid was filtered, and a portion of the filtrate was
evaporated to dryness in a tarred dish ; .741 gram of the lead soap was
carefully ignited with sulphuric acid ; .3100 gram of anhydrous lead sul-

phate was found, equiv^alent to .2159 gram of metallic lead, or 29.14 per
cent, of lead.

Theory. Found.

Lead linoleate (Ph.{C,oEi,Oi)2) 29.20 % Pb. 29,14 % Pb.

Soluble in ether gave
| 3^^^ [

% Pb.

This oil does not seem to harden upon exposure to the air as readily

as does linseed oil.
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EXAMINATION OP THE ALKALOID IN TIIK SEEDS OF SOniOKA SERECIA.

Altliongli abuudaiit cbcmical cvi<leiico was obtained duriiig the

progress of tlie analysis that both herb and seeds contained a consider-

able amount of a very bitter alkaloid, still its isolation in a pure form

was a matter of considerable diiSculty. In the seeds it is associated

with malic acid and a yellowish-brown substance of active reducing

properties. From this latter substance it seemed almost impossible to

separate it, but by adopting? several expedients it was finally isolated

in what seems to be a tolerably pure condition. The methods are given

exactly as they were applied. Several operations might be dispensed

with in the future, and a much simpler scheme devised, as the outgrowth
of the experience gained.

SErARATION OF THS ALKALOID.

Two hundred and sixty-eight grams of the finely-powdered seeds were
percolated with Squibb's ether until apparently exhausted. This
ethereal extract contained, when evaporated, the fixed oil, with a little

coloring matter. The seeds were then dried and extracted with 94 per
cent, alcohol, to which had been added 5 per cent, of acetic acid. When
the percolate no longer had a bitter taste the treatment with alcohol

was discontinued. The alcohol was evaporated, the residue treated
with water and liltered, and the acid filtrate was precipitated by normal
acetate of lead. A small amount of a flocculent, flesh-colored precipi-

tate formed, which proved upon investigation to be malate of lead, as-

sociated with a little coloring matter. The filtrate from this lead precipi-

tate was treated with sulphuretted hydrogen, filtered, the filtrate con-

centrated on the steam-bath, with addition toward the end of a faint

excess of ammonia. "When well concentrated and nearly free from
ammonium acetate the liquid was acidified with sulphuric acid and pre-

cipitated by excess of potassic mercuric iodide (" Mayer's solution").

An abundant, bulky, amori)hous, yellowish-white precipitate was
formed. This precipitate was washed on a filter with cold water until

the washings became somewhat turbid from dissolved precipitate. It

was then suspended in water and treated with sulphuretted hydrogen,
filtered from black mercuric sulphide, and the very acid filtrate concen-
trated to expel all free sulphuretted hydrogen. This liquid was then
precipitated by a solution of iodine in potassic iodide. When insufficient

iodine was added for complete precipitation of the alkaloid, the jprecipi-

tate had a brick-red color, but with excess of iodine the precipitate was
very nearly black, much resembling free iodine in color. This precipi-

tate was washed with cold water and treated, in presence of water, with
moist silver oxide. After slight concentration on the water-bath, the
liquid was filtered from the silver iodide and excess of silver oxide.
The filtrate was deep wine-red by transmitted light, and by reflected
light had a beautiful and strongly-marked yellowish-green fluorescence,
which was less evident upon acidulating the liquid with sulphuric or
iiydrochloric acid.

The solution of the alkaloid was intensely bitter j had a distinctly alka-
line reaction, and gave with reagents the following reactions

:

1. Hydrates of potash, soda, and ammonia caused no precipitates.
2. Potassic mercuric iodide (" Mayer's solution") causM a bulky, floe

culent, yellowish-white precipitate, which dissolved readily in alcohol
and less freely in ether.

3. Phosphomolybdic acid (" Sonneschein's reagent ") caused a light-
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yellow precipitate, soluble ia ammonia to a greenish-blue solution ; boil-

ing gradually dissipated the color until it was nearly destroyed, the
meniscus having a lemon-yellow color, and the liquid a very pale amber.
Addition of excess of nitric acid to this liquid caused an abundant, floc-

culent precipitate rather more yellow than before.

4. Iodine in potassic iodide causes a brick-red precipitate, darkened
in color by excess of iodine.

6.. Picric acid (in alcoholic solution) causes no precipitation.

6. Infusion of galls, containing alcohol, causes a grayish-red precipi-

tate, pretty freely soluble in acetic acid and dilute sulphuric and hydro-
chloric acids.

7. Gold chloride, with free hydrochloric acid, causes a flocculent

lemon-yellow precipitate; .1336 grams of this precipitate, previously
well washed with water and dried at 85° 0., left upon ignition .0460 ot

metallic gold, equivalent to 34.43 per cent. A previously-formed pre-

cipitate, of the purity of which there is more doubt, contained 31.83 per
cent, of gold.

8. Platinic chloride causes the slow separation of a yellowish precipi-

tate which has not been further examined ; in hydrochloric solutions no
precipitate is formed.

9. The alkaline solution was shaken with solvents insoluble in water;
ether, benzole, and chloroform removed small amounts of the alkaloid
only, while amylic alcohol removed it freely.

By comparing these reactions with those recorded for the alkaloid in

the herb of this plant, it will be seen that they are identical.

The remainder of this alkaline liquid was neutralized with sulphuric
acid, evaporated and dissolved in absolute alcohol. This liquid was
percolated through i)m*ified animal charcoal, which removed all the al-

kaloidal sulphate. After washing the charcoal with cold absolute alco-

hol, it was treated with hot absolute alcohol, whereby the alkaloid was
removed as a neutral sulphate. This, when evaporated, left a red-brown,
neutral, very hygroscopic residue of exceedingly bitter taste. This resi-

due gave positive tests both for sulphuric acid and nitrogen. Hence it

is asserted that the plant and seeds of SopTwra serecia contain a bitter

alkaloid. In addition to the precipitations caused by the general alka-

loid reagents, the following special reactions were obtained by treating
the solid sulphate

:

1. Concentrated sulphuric acid, cold and warmed, gave a yellowish-
brown color, becoming chocolate-brown on standing.

2. Concentrated sulphuric acid with i)otassic bichromate, a prompt
green coloration, due to reduction of the chromic acid to chromic salt

;

on long standing the color became olive-green.
3. Concentrated nitric acid caused a lemon-yellow color, which became

a little darker upon adding excess of ammonia ; the same colors with
sulphuric acid and potassic nitrate, and with nitric acid, followed by
hydrochloric acid.

4. Sulphuric acid, containing ammonic molybdate ("Froede's reagent")?
cold, yellowish ; wanned, becomes successively greenish, green-blue, and
finally deep indigo-blue.

5. Ferric chloride (aqueous) gives an orange coloration with the solid
alkaloid sulphate.

6. Potassic feirricyanide, wanned in aqueous solution with the alkaloid
sulphate, becomes greenish, and contains ferrocyanide.

7. Potassic permanc;anate in aqueous solution is reduced with precipi-

tation of brown mang-anese oxides.
8. Evai)orated and warmed with zinc chloride a brown to amber color
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appears. From tlie reactions with bichromate (2), ferrlcyanicle (G), and
permanganate (7), it appears tliat this alkaloid is an active reducing

agent.

It seems very probable that this alkaloid is identical with the Soi^lioria

discovered by jB^C. Wood, jr., in the seeds of SoiJhora speciosa. In fact,

a physiological experiment upon a kitten gave exactly the same indica-

tions as are recorded by H. C. Wood, jr., in the American Journal of

Pharmacy, January, 1878, page 34, and in the Philadelphia Medical

Times, August 4, 1877.

In a single experiment made here the following symptoms were ob-

served : To a half-grown kitten was given an extract from the seeds con-

taining not over one-fourth grain of the alkaloid. Except excessive froth-

ing, no decided effect was noticed until fifteen minutes had passed ; then
a shght spasmodic twitching of the lower extremities was noticed. This

continued about half an hour, when a second dose of the same amount
was administered. This increased the number and irequency of the

twitchings, and after a few minutes' vomiting occurred, followed by par-

tial stupor and a general nervous twitching of the whole body ; there

seemed to be no effect upon the mind, and no delirium at any time.

Lack of material prevented further experimentation, and the cat recov-

ered fully in a couple of hours.

It is hoped that a more complete chemical and physiological investi-

gation may be made during the coming year ; any results will appear in

the next annual report. It is hardly to be doubted that the alleged

poisonous effects of this plant are due largely or entirely to this alka-

loid ; at the same time it is not improbable that some medicinal uses

may be discovered which will fully compensate for the labor of analysis,

if not for the loss of cattle already incurred by our western farmers.

PRELIMINARY REPORT ON THE HERB OP ASTRAGALUS MOLLISSIMUS.

Received from Francis A. Wentz, Kinsley, Kans.

A proximate analysis showed the following constituents:

1. Moisture 12.28
2. Ash 6.76
3. White wax 1.30
4. Chlorophyl and fatty substance 1.23
5. Neutral resins a *. 1.67
6. Neutral resins 6 .42
7. Acid resins c .60
8. Organic acid and color 3. 77
9. Bitter extractive* 7.89

10. Gum 4.04
11. Albuminoids 15.59
12. Tannic acid, iron greening 2. 41
13. Starch isomers 6.77
14. Acid aud alkali extracts, not starch or nitrogenous', difl^erence .^ 11. 69
15. Crude fiber 23.38

100. 00

The only substances likely to prove poisonous in this plant are the
alkaloid and bitter extractive (No. 9). If facilities can be had a
large amount of this plant will be treated, and the alkaloid extracted

1 —

^

* Some reactions lately obtained point to the probable presence of a very small
amount of an alkaloid. This alkaloid seems to be sparingly soluble in water. The
reactions observed would indicate less than i per cent, in the plant.
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and examined. Tlie means at pi^^sent Rupi)lic'd i)y Congress are entirely
iiiiulcquatc. It is lio])od also that the iiroviiigs instituted by Mr.
Wentz may be ready for report iu the next annual report of this depart-
ment.

PRELIMINARY REPORT ON THE HERB OF OXYTROPIS LAMEERTI.

Received from L. F. Dyrcnfortli, CLicago, 111.

The following is a proximate analysis

:

1. Moisture G.70
2. Asli, soluble iu Avater 1. 00

Ash, soluble in ncidH y. 89
Ash, combined silica 37

4.32
3. Sand 3.12
4. Chloropbyl, wax, resin, trace organic acid 4.36
5. Tannili, iron greening 1.90
6. Glucose l.Gl
7. Sucrosa 1.31
8. Resin, insoluble in ether ..54

9. Extractive (not bitter) and color 6. 16
10. Gum 3.90
11. Starch isomers 9. 61
12. Substances, not nitrogenous, extracted by acid and alkali 20. 04
13. Albuminoids 10.85
14. Cellulose 24.66

99.68

Water removes from an alcoholic extract of this plant a number of
substances (i>'o8. 5, G, 7, 9), which, taken together, have a sweet, not
unpleasant taste, which may account for the preference shown by animals
for this weed over the various grasses which grow with it. The extract-

ive (No. 9) seems to contain a very small amount of an alkaloid, agree-

ing, so far as examined, with the one present in Astragalus molUssimvs.
Miss Catharine M. Watson,* in 1876, examined this alkaloid of Oxytropis
Lamberti and reported it to be a brownish, waxy substance, sparingly
soluble in water, readily dissolved by dilute acids, and readily soluble

in alcohol, chloroform, and ether. "Its ethereal solution had a dis-

agreeable odor, a yellow color, and a deep-blue fluorescence." Its .solu-

tion in dilute acids " gave precipitates with potassic murcuric iodide,

metatungstic acid, phosphomolybdic acid, and solution of iodine in iodide

of potassium." For full particulars see the original paper. Some physi-

ological experiments then made led to the conclusion that the " dried

ground root possesses no poisonous properties."

From the additional w^ork done at this department it seems probable
that the deleterious eliects observed from animals eating this plant may
be due principally to the fact "that the sweet taste causes cattle to reject

more nutritious food, and strive to subsist ui>ou the Oxyiropis only.

This plant is 'mechanically a very unfit substance for food, being of a
tough, fibrous, and indigestible character. It is possible that, when the
animal becomes somewhat enfeebled by lack of proper nourishment, the
small amount of alkaloid may have a direct poisonous action. Again,
it seems probable that the plant may contain much larger proportions

of alkaloid at certain stages in its development than at others, or the
seeds may prove to be the most injurious portion.

Much light might be thrown upon this subject by the obseA'-ations of

*Amer. Journal of Pharmacy, December, 1878, p. 565.
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a properly constituted commission, which should visit the localities wheue
the loss of animals has been greatest, inquire thoroughly into the matter,

and gather specimens at different stages of development for analysis.

The sum necessary for this investigation would be small in comparison
with, the benefits to be derived.

EXAMINATION OP MALVASTRUM COCCINEUM.

Received from Francis A. Wintz, Kinsley, Kansas.
Moisture -. 9.737
Ash, solnljle in water - ?>. 1^44

Ash, solnljle in acid 5.203

Ash, insoluble in acid 2.270
10.877

Ether extract:
a. Insoluble in gasoline:

Tannin 3r.4

White wax 114

Chlorophyl 153
. C'26

l. Soluble in gasoline

:

Rciina 1.496

Resin & 1.484

Soft fat 1.506

Volatile oil and loss 050

4.536
5.162

80 per cent. Alchol extract

:

a. Soluble in water

:

Tannin, sugars and extractives 8. 500

J). Insoluble in water :

Resin o and color 1. 114
9. G14

Water extract

:

Gum 8.260

Acid extract, starch isomers by titration 16.320
Alkali extract, by difference 15.947
Albuminoids, total nitrogen X 6.25 12.513

Crude fiber.... , 11.570

100. 000

This plant contained no alkaloid nor any bitter substance ; the only

possibly poisonous substances are the resins, and the chances are not
greatly in favor of their being injurious.

It seems veiy doubtful whether this herb is at all poisonous in the

dried condition; possibly drying may render it thus inert.

THE IMPORTAKCB OF CAREFULLY SELECTED SEED.

In the report of this department for 1878, page 121 and following, are

presented ibr consideration under the above heading some facts, witU
the ]u^omise that in a future report the result of some field experiments
bearing upon the same subject v.'ould be given.

A summary of the results given in The report for 18J8 is here given
for convenience. The seeds taken for this puqiose were such as, from
their size, could readily be picked over one by one, and comprised the
following : three specimens each of maize, pease, and beans.
These seeds were taken from the stores in the de})artnient, and there is

no doubt that tlie percentage of vitality was almost, if not quite, 100.

One quart of each variety was taken, and by carefid picking was
divided into thirds, as follows: first, the best third was selected, then
the poorest half of the remainder, and the middle third remained.

tl])0u v/eighing a given bulk (one-quarter liter) of the best and jioor-

est thiids, there vrere found but slight differences in weight, showing
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tLat really the seed -vvas all good and full weight. The average ratio of
best to poorest thirds by weight was 100 : 98.5G.

In no case was the difference very marked, although in every case but
two it was in favor of the l:)est thirds. These exceptions doubtless
arose from the large size of these seeds, which prevented their being
closely packed in so small a vessel as that in which they were weighed
out.

Kext, 50 grams of each §ample were weighed out, and the number of
seeds present in this weight counted out, when the average ratio of the
weight of individual seeds was ascertained to be 100 : 71.33.

An examination of several other samples of maize, pease, and beans
showed the difference above observed to be pretty constant, e. g., the
ratio of weight between an equal number of grains from the first and
third thirds of nine samples of maize was 100 : GO; in six samples of
pease, 100 : 69 ; in five samj^les of beans, 100 : 64 ; or an average of
100 : 63.7. But another consideration remained, of equal importance
with this quantitative difference in the food supply, viz., whether there
existed also a qualitative difference; and for the purpose of determin-
ing this point complete proximate and ash analyses were made of several
of the seeds mentioned, the results of which showed that of each
proximate constituent the amount present in the individual seed of each
poorest third was about 71.4 per cent, of the amount present in the
single seed of the best thirds.

In the same manner, by comparing the full analyses given of the ashes
of the several samples, it was found that those two constituents w1»ich

are most important, and which are present in greatest quantity, viz.,

potash and phosphoric acid, stand in the same ratio as the organic proxi-

mate constituents, i, e., the amount of potash and phosphoric acid pres-

ent in a single seed of the poorest third of either of these samples
analyzed averages exactly 71 per cent, of the amount i)resent in a seed
from the best third.

The conclusion, then, from these results is that the young plant would
receive from the better seed the same kind of food for its early develop-

ment, and about 40 per cent, more of it than from the poorest seed. It

is also shown that the entire amount of the several seeds submitted to

analysis were mature seeds, as, indeed, to the eye they appeared to be
different only in their relative size.

When we consider that during the period of germination and the
earlier stages of its growth, until in fact through well developed foliage

and rootlets the plant is able to aj^propriate and assimilate food from
the atmosphere and earth, its entire supply of nutriment is derived solelj'

from that stored up in the seed, the importance of the above difference

in the amount of tliat supply of food is manifest.

It is not improbable that during the early life of the new j)lant there

may result a feeble struggle for existence, during which period, if not
supplied with sufficient and proper food, the plant becomes dwarfed in

its full development, with its power of reproduction impaired, and every
vital function in marked contrast with that plant which has in its early

life received a more generous supjjly of food.

It is obviously true, and has been proved so by experiment, that even
under-sized seed may, in fertile ground, produce well-developed plants

;

and, indeed, it appears to have been demonstrated that " the vigorous

development of plants depends far less upon the size and weight of the

seed than upon the depth to which it is covered with earth, and upon
the stores of nourishment which it finds in its first period of life," but
there still apjjears to remain, as an oi)eu question of very great practical
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importance, the comparative value of fully developed and imperfectly
developed seed, under the ordinary condition of moisture, fertility, &c.
For the purpose of experiment in the field there were selected 32 seeds

of the best and poorest thirds of 15 varieties of maize, 50 seeds each of
5 varieties of beans, and 100 seeds each of 6 varieties of pease.
The weiehts of each lot were taken and were as follows

:

15 varietieB maize, 480 seeds

.

5 varieties beans, 250 seeds ..

6 varieties pease, COO seeds...

Best
tliii'd.

Grams.
156.7
131.4
102.

3

Poorest.
tMrd.

Grams.
100.9
82.8
111.9

The ahove weights are in the following ratio

:

Maize, best to poorest as 100: 64.39
Be.aus, best to poorest as 100: 63.01
Pease, best to poorest as 100 : 68.95

Below is given a tabulated result of the experiment, although, owing to
the protracted drought of the past season, little value can be placed
upon the results other than as to the -i^ercentage of seeds which germi-
nated and the percentage of plants obtained, for it was found that many
of the plants which developed partially failed to survive, and, especially
in the case of the pease and beans, the crops reported below were obtained
as the residt of a new growth ensuing after the late rains.

It is also to be borne in mind that these experiments were conducted
upon landwhich, although originally quite unproductive,has beenbrought
by careful cultivation to a high condition of fertility, as may be evidenced
by the following analysis

:

Analysis of soil of experimental plot.
'

.

'

Per cent.

Moisture.... 1.740
Organic matter 4.980
Carbonic acid (C Oj) 200
Insoluble matter 84.235
Ferric Oxide (Fcj O3) 2.864
Alumnia (AI2 O3) 4! 416
Lime(CaO) ". J635
Magnesia (Mg O) 400
Potassa (K.J O) '.'.'.'.'.

ilOO
Soda (Na2 0) ".!!!!!! io54
Phospboric acid (P^ O5) !"!!1[!I!! !l98
Sulpliuric acid (S O3) ."! J. .."!]!!.'!!!!! !o24

99. 846

Obviously, upon land of such composition and deep tilth the plant
woidd find every needed element for its nutrition, and the experiments,
before being accepted as conclusive upon other points than those men-
tioned, should be repeated upon other soils not so well adapted to the
development of the plant after germination.

Average per cent, plantsfrom seed

:

G pease: Ist 3d, 60.5 per cent. ; 3d 3d, 65.2 per cent.
5 bean.s: lat 3d, 88.0 per cent. ; 3d 3d, 70.8 per cent.
8 corn: 1st 3d, 53.1 per cent. ; 3d 3d, 49.3 per cent.
7 corn : 1st 3d, 32.0 per cent. ; 3d 3d, 19.4 per cent.

Average per cent, seed sprouted :

6 pease : 1st 3d, 61.7 per cent. ; 3d 3d, 66.7 per cent.
5 beans: 1st 3d, 94.4 per cent. ; 3d 3d, 73.2 per cent.
8 corn: l.st 3d, 58.0 per cent. ; 3d 3d, 55.8 per cent.
7 com: Ist 3d, 49.6 per cent, j 3d 3d, 34.3 per cent.
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Average weight of crop to plant

:

G pease: 1st 3tl, o.TG grams; Sd 3d, 4.09 fjrams.
5 beans: 1st Sd, 100.9 grams; 'M 3d, 155.i> grams.
8 coru : 1st 3d, 77.3 grams ; 3d 3d, 97.4 grams.
7 corn : 1st 3d, 53.4 grams; 3d 3d, 21.3 grama.

Average ueight of entire crop:

6 pease : 1st 3d, 241.0 grams; 3d 3d, 283.5 grams.
5 beans : 1st 3d, 503.2 grams; 3d 3d, 614.8 grams.
8 corn: 1st 3d, 1568.6 grams; 3d 3d, 1679.9 grams.
7 corn: 1st 3d, 5SS.7 grams; 3d 3d, 161.6 grams.

Total average per cent, plants from seed: 1st 3d, 55.8 per cent. ; 3d 3d, 49.1 per cent.
Total average i^er cent, seeds sprouted: 1st 3d, 63.6 per cent. ; 3d 3fl, ."'S.U per cent.
Total average weight of crop to plant : 1st 3d, 58.4 gi-ams; 3d 3d, 66.6 grams.
Total average v.eight of entire crop : 1st 3d, 793.5 grams; 3d 3d, 744.1 grama.

As "svill be seen from tlie above, the percentage of seed Tvliich sprouted
w^as generally liiglier in tlie case of the best thirds, but was in no case
so high as the character of seed used appeared to warrant. In fact all

the seed used appeared to possess Titaht}', and the results obtained
by experiment were doubtless due to the uufa-vorable conditions after

the i)lanting, by which the seed was destroyed.

As will be seen from the analyses, the composition of the best and
poorest thirds of seed used in these experiments was about identical,

and the only difference between the individual seeds from the best and
poorest thirds was a quantitative one, which the character of the soil

and season made of no account.

But although the above experiments fail to be conclusive, or indeed
of value as an element in settling the main question proposed, the fol-

lowing results obtained in England in 1877 with oats are most impor-
tant. The analyses given are by Prof. Henry Tanner.

Conatituents.

Composition of—

Gluten
Starch, Rum, &o
Fatty matter
Cellulose
NitroKenous matter (not true albuminoids)
Alkaline salts in ash ,

Earthy salts in ash
Silicious matter in ash ,

Water

Heaviest
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Constituents.

Gluten
Starch, jiiim, <tc

Fatty matter
Celliiloso

Kitiogonons matter (not true albuminoids)
Alkaliuo salts in ash
Earthy salts in nsh
Silicious matter in ash
Water

Composition
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Table C.— Value of each constiluent in an average grain.

Couatitaents.

Albmniiioids.
rat
Carbliydratea

Value per
100 pounds.

Cents.
49.S42
13. C(i8

69. lyo

Yalue in each
dollar.

132. 700

Cents.
37.50
10.30
52.14

100. 00

If, then, we know tlie number of pounds of each of these constitu-

ents in a hundred-weight of an " average grain,'' we can find the value

of each per pound by dividing the value in cents per hundred-weight by
the pounds per hundred-weight.

It remains, therefore, to determine as accurately as possible the aver-

age content of American cereals in these substances that give them
their food value, the ^"nutrients," viz: albuminoids, fat, and carb-

hydrates.
The following averages have been drawn from the most reliable re-

corded American analyses. The most of them have been taken from the

valuable " Eeport of the Connecticut Agricultural Experiment Station,"

for 1879, which contains all the later American analyses from various

sources. The average figures for rice are taken from the results of analy-

ses this year, made at this department, of ten varieties sold in American
markets.

Table D.—Average nutrients in Amencan grains.

Variety.

Flint com
Dent corn
Sweet com . .

.

Winter wheat
Spring wheat
K.ye
Barley
Kice

Averajrc

Albuminoids.
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The values in column III are found by dividing the figures in columi!

II by those in cobimn I. Eeducod to more simple forms, they are as

follows

:

Table F.— Value per pound of nutrienis in American graina.
Cents.

Albuminoids - - - -- 4.50

Fat 3.8t

Carbhydrates 1)5

Having, then, the analysis of a grain, its value to the farmer can bo
found by multiplying the percentages respectively of albuminoids, fat,

and carbhydrates by the above figures. The average values of these

giaius have thus been calculated, and are as follows

:

Table G.—Average vahie, per 100 pounds, to the farmer, of various grains.

Varieties.

Flintcom
Dont com
Sweet corn ...

Winter wheat
Spring wheat

.

Rje
Barley
Kice

Albumi-
noids.

Cents.
48.15
47.21
54. 36
45. 77
55. 85
54.32
50. 27

33. 48

Fat

Cents.
19.81
18. .59

30.87
8.56
9.18
7.95

12. 10
1.34

Carhhy-
drates.

Cents.
66.68
6G. 69
64.00
71.94
60. 52
70.21
60.31
75. 24

Total.

Cents.

134. 64
132. 49
149. 23
126. 27
134. .55

132. 48
140.63
110. 06

It will be noticed that some marked differences in value are seen in

comparing this table with Table A. This must necessarily be the case,

as will be seen by reference to the following table

:

Table H.—Percentage exported of agricultural food products.

Varieties.
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to its extensive use in brewing and to its cultivation being more local-

ized than is the case with other grains.

4. In the case of rice, the market value is entirely disproportionate to its

cash value as a food to the consumer. Among the causes to, which this

discrepancy is due may be mentioned the following:

a. The uncertainty as to production, and the danger that unfavorable
seasons may cause greatly diminished crops.

h. The comparatively small area in this country devoted to its culti-

vation ; and the expense entailed by the long and risky sea voyage, if it

be imported from India.

c. The expense of preparing it for the market.
d. The fact that the number of wholesale dealers is small, thus de-

priving consumers of the benefits of competition.

e. The principal reason, however, seems to be that it is not here re-

garded as one of our staple foods, but rather as an accessory to be used
occasionally.

5. By no means aU the circumstances affecting the market values have
been mentioned ; merely those which most evidently cause the selling

price to vary from the value as deduced from analysis. It wiU plainly

be seen that the farmer can best afford to sell those grains which have
a market value above their value as shown by analysis ; thus, at pres-

ent prices, corn is worth as a food nearly twice what it brings in the

market, while wheat and barley are worth less.

These remarks will explain how values are deduced from analyses, and
the weight that should be given to the jjrices so obtained.

ANALYSES OF IMMATURE SWEET CORN AND COBS.

The ears were selected when the corn was " in the milk " and in the

best condition for table use. The corn and cob were carefully sex)arated,

partially dried, pulverized, and analyzed.

The following are the results obtained:

Coustitueuta.

Moisture

.

Ash
Cellulose

.

Oils
Sugars, &.•

Zeiu
Albuuieu
Gum
Starch; ..

Adam's early com.

Air-dry. Dry.

8.42
3.09
3.10
4.18
8.84
6.0(5

9.5'J

.72
DG.07

3.37
3.39
4.56
9.66
6.63

10.41
. .79
61. 19

ICO. CO 100. 00

Mammoth sugar*
com.

Air-dry. Dry.

11.24
2.95
3.07
5.32
8.08
6.27
8.26
t2.95
51.85

100. 00

3.33
3.46
5.99
9.10
7.06
9.31
f3.32
58.44

100. 00

'Estimated by difference. Soluble in £0 per cent, alcohol and soluble in water.

Ilncludcs a little soluble starch, which was not present in ji dam's early com. Soluble starch appears

to be foi-wfd from ordinary insoluble starch during the ripening of the grain of sweet corn ; it is not

present in riliencd field corn. (Hiee Agiicultural Department llcport for 1878, pp. 153-155.)
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Analysis of sweet-corn cobs.

99

Constituents.

IMoistuie
Ash ,

Cellulose
Oils
Su{;ai-s, &c*
Zein ,

Albumen
Gum
Starch isotuersl

Alkali extract^

Adam's early cobs.

Air-dry. Dry.

12.40
2.45

22.74
1.84

13. 28
2.75
2.68
1.10

25.01
15.75

100. 00

2. 80
25.9ti

2.10
15.16
3.14
3.06
1.25

28.55
17.98

100. 00

Mammoth sugar
cobs.

Air-dry. Dry

7.51
2.28
18.18
1.62

12. 68
1.50
3.75
.96

27.95
23.57

100. 00

2.47
19. G6
1.75
13.71
1.63
4.05
1.04
30.22
25.48

100. 00

lu order that a general idea may be had, at a glance, of the probable
food value for animals of sweet corn and the cobs from wbich it is taken,
the substances usually considered to have equal food value will be
grouped together.

These substances are, iu the corn itself

—

1. Albuminoids, including zein and albumen.
2. Carbhydrates, including sugars, gum, aud starch.
3. Oils, commonly called "fats."

In the corn-cobs—
1. Albuminoids, zein, and albumen, as in corn itself.

2. Carbhydrates, sugars, gum, starch-isomers, and alkali extract.
3. Oils, as in corn.

All comparisons are on dry samples.

Digestible nutrients in siveet corn and cols.

Constituents.

Albuminoids..
Carbhydrates

.

Fat.
Nutri tiro ralio§
Calculated value per hundred pounds on dry substance
Calculated value per hundred pounds on air-dry substances.

Corn.

17.04
71.64
4.56

1:4.5
1.63
1.49

16.37
70.86
5.99

1:4.7
1.64
1.46

Cobs.

6.20
62.94
2.10

1 : 10. 5

.96

.84

5.67
70.45
1.75

1 : 12. 7
.99
.92

In absence of proof as to the value of "alkali extract" in corn-cobs,
it has seemed best to give a calculation in which it is not included. The
value of " starch-isomers " would seem to be less doubtful, as they are

*Est!matcd liy difference.
tSolul)le in 80 per cent, alcohol and soluble in water.

•l^^i?!^
^itiacting with ether, alcohol, and Tvater, the .sainiilo wa.s treated at 100° C. for about six hours

§ By nutritive ratio is meant tlio proportion of nitrogenous to non-nitrogenous nutrients,
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converted into . glucose with almost or quite the same readiness as is

starch itself.

Prohahle value of immature corn-cobs, exclusive of "alkali extract."

Valnea.
Adam's

early cohs.
Mammoth
sugar cobs.

Value per 100 pnnncls on dry substance
Value per 100 puuiuls on air-dry substance.

.79

.69

The proportion of cob to corn is probably considerably greater in the

immature state than when the corn has ripened, hence the real propor-

tionate value of the cob to the corn is probably greater at this period

than it is later.

In whatever light these results may be viewed, it still seems that im-

mature corn-cobs have a decided food-value and can profitably be fed

to stock. By reference to the department report for 1878, p. 136, it will

be seen that the value of mature corn-cobs from field-corn, even when
" alkali extract " is included, is about 57 cents per hundred pounds, or

considerably less than the value of immature cobs from sweet corn ex-

clusive of alkali extract.

In Table G the value of mature sweet corn is given at $1.49, a figure

nearly identical with those deduced for air-dry immatiu-e sweet corn.

Analyses of Fultz wheat.

Constituents.
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The considerably ^eater proportion of asli in tlie bran is noticeable. As
this ash is largely composed of i^hosphates, the sepa-ration of the bran
from flour renders it less rich in these ash constituents, \yhich are be-
lieved to be valuable as material for the formation of bones.

Analyses of seeds of sorghum, Chinese Corn, and Brown Doura.

Constitueut8.

Moisture
Ash
Fat
Sugars
Albumen, insoluble in alcohol
Albumen, soluble in alcohol .

Gum
Starch, color, &c ,

Crude fiber ,

Sorghum seeds.

10.57
1.81
4.60
1.91
2.64
7.34
1.10

68.55
1.48

9.93
1.47
3.95
2.70
2.64
6.90
.72

70.17
1.52

100.00 100.00

7.G2
1.68
4.18
2.30
3.00
6.01
1.50

72.19
1.52

100. 00

7.87
1.48
3.75
2.06
4.22
5.41
2.85

70,59
1.79

100. 00

The calculated values to the farmer of these seeds per one hundred
pounds are here given:

Early amber sorghum seeds $1 31
Cliinese sorghum seeda 1 28
Brown doura seeds 1 29
Ciiiuese com seeds 1 29

From these results it "will be seen that these seeds are very nearly
equal in value as food materials to average field corn. In case sorghum
is largely grown as a sugar-producing plant, the use of the seeds as food
for animals will tend to cheapen the production of sugar.

ANALYSES OF TEN SAMPLES OF RICE ATO) ONE SAMPLE OF RICE-
WASTE.

The samples analyzed were received from Dan. Talmage's Sons & Co.,
41 and 43 Sforth Peters street, !N"ew Orleans, La.
They were carefully selected and well cleaned, and represent all the

marketable varieties to be met with in this country. The rice-waste is

understood to be the unmarketable portion separated mechanically from
the crude rice ; it seems probable that it may be profitably utilized for
the manufacture of starch or glucose.
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Proximate analyses of rice and ricc-ioasie.
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Constituents.
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Witliiii the percolator is a smaller tube, flanged at top and bottom^
Laving a diameter of 2.5 to 2.8'-'° and a length of l^"'^.

As here figured, the keg used for four percolators has a height of ^S*'"'

and a diameter at toj) and bottom of 30^"^. It stands on a cylinder of

wood which extends above the table 35'^"'.

A light glass flask, weighing about 30 grams, is fitted by an ether-

soaked cork to the percolator. The bottom of the inner tube is covered
by niter paper and tine washed linen, tied on by linen thread. Two to

five grams of the finely-pulverized drug are introduced and the tube is

suspended in the i^ercolator by fine copper or platinum wires, the flask

connected below, and the solvent is poured on the drug in the tube.

The whole apparatus is then fitted to the worm by means of the large

cork above and heat is applied to the flask by means of water-bath and
Bunsen's burner.
The following liquids have been used for extraction and no trouble

has been experienced in volatilizing them from the water-bath so com-
pletely as to keep the drug under extraction constantly covered with
liquid : Ether, absolute and 80 per cent, alcohol, carbon disulphide,

chloroform, methylic alcohol, and petroleum ether. Where the liquid

volatilizes with difficulty it is well to wrap a paper or towel around the
percolator to prevent cooling the vaporized solvent before it reaches the
condenser.

It is possible to get closely accordant quantitative results by a ludi-

cious selection of solvents.

The size of the percolator may be increased considerably without a
corresponding enlargement of the condenser.

This particular form seems originally to have been designed by Tollens,

and described by him in 1875 and again in 1878. It has been variously
modified by Shuke, 1878; by Johnson, Atwater, and several others.

The only changes here made ha^e been in cheapening the apparatus by
using ordinary wine kegs for containing the block-tin condensers, and in

suspending tlie inner tube by wires instead of supi)orting it fi'om below
on a wire coil.

As a matter of interest the following references are given to show the
large nuuiber of forms of extraction apx>aratus which have been de-

scribed:

Payes.—Anlpit. znr Zoo. Ciem. anal. (1854), pp. 13, 14, mentioned Zeitscli. f. anal
Cliein. (1«6K), vii, p. C8.

DitAGENLiORFF.—Scliwciz, Zeitsch. f. Pharm. idi, p. 160, Zeitscli. fiix anal. Ghent
(lSii2), i, p. 490.

BiBRA.—Gorup-IioRanez, Zoo. Chem, anal. (1871), 3tb anil. s. 11.

O. Storch.—Zoitsch. f. anal. Chem. (1868), vii, p. 66 (illustrated), from "Tidsskrift
for Pliysik ay Cliemie" (1867), vi, p. I'Ji.

ZuLKowsKi.—Dingl. polyt. Journal, 208, 293, Zeitsch. f. anal. Chem. (1873) xii, p. 303,
a modification of O. Storch's apparatus.

P. AVAG^'ER.—Zeitsch. f. auaL Chem. (1870), ix, p. 354 (illust.).

E. Simon.—ZyiLsch. f. anal. Chem. (1873), xii, p. 179 (illust.).

ScHLOESlNG.—Traite d' Analyse des M.iter6bs Agricoles (1877), p. 259 (illnst.).

LuDwiG Medicus.—Zeitsch. f. anal. Chem. (1880), xix, t>. 163.'

B. Tollens.—Joiun. f. Landw. 2^, p. 254, (1874), Zeitsch. f. aual. Chem. (1875), xiv,

p. 82. and 1878, xvii, p. 320 (illust.), New Remedies, N. Y. (Nov., 1878), p. 3:i5

(illust.).

E. ScHULZE.—Zeitsch. f. anal. Chem. (1878), p. 175 (illust.). A modification of Tol-
lens's apparatus.

E. DitESCHEL.—Zeitsch. f. anal. Chem. (1877), xvi, 464 (plate).

S. Vv^ JoHNSCx.—Amer. Jour. Sci. Arts, xiii, p. 196 (illust.), Amer. Chem. vi, 106.

Jahresbeiicht f. Chemie (1875), p. 1094, Tcdlens's apparatus.
W. O. AtwaTi-R.—Proc. Amer. Cliom. Soc. [2], No. 2, p. 85 (illust.), Tolleus's apparatus.
H. B. Parsoxs.—New Eemc-dies (Oct., 1879), Tiii, jj. 293 (illust.), Amer. Chem. Jouru

(Feh., 1880), i, p. 37b, Tollens' ai)paratus.
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REPORT ON GRASSES AND FORAGE PLANTS.

Since tlie appearance of the last report fifty-six analyses of forage
plants and liays have been made, -which, Tvith thirty-fom^ previously
published (Eeport for 1878), form a series of the principal wild grasses
of the South and "West, some of those well known in the North, and
several forage and other plants not hitherto examined.
The following list contains the names and localities of collection of all

the specimens analyzed during 1878, 1879, and 1880. ]S"os. 1 to 33, with
42 and 45, which were analyzed and published last year, are repeated
here, with their analyses corrected in a few points for comparison

:

GRASS AND FODDER PLANTS ANALYSED DURING 1878,* 1879, AND 1880,

WUJTKU OF 1878-79. (From Dr. H. W. Ravenel, Charleston, S. C]

[From Prof. S. B. Buckley, Austin, Tex.]

No. of anal.

1. Paspahimlceve. Watpr-grasa.
2. Andropogon Virginicus. Broom sedge,

sedge-grass.
3. Fanicum Texanum. Texas millet.

4. Sorghum nutans. Wood-grass.
5. Setaria setosa. Bristle-grass.

6. Tricuspissesleroides.

7. Leptochloa mucronata. Feather-grass.
8. Panicuni obiusitm.

9. Panicu'.n nrgaium. Fall panic or
Bwitcli-gTass.

10. Panieum CrusgalU. Bam-yard grass,

cock's foot.

11. Eleusinelndica. Yard-grass, crow-foot.
12. Muhlenhergia diffusa. Drop-seed grass.

[From Thoo. Louis, Louisville, Wis.]

13. Poa pratensis. June grass, blue-grass.
14. Poa serotina. Fowl meadow-grass.
15. Agrosiis exarata. Native red-top.

[From D. L. Phares, Woodville, Miss.]

16. Cifixodon dactylon. Bermuda grass.

17. Sporohdus Xndicus. Smut-grass.
18. THpsacum dacigloide*. Gaiua-grasa.

[From E. HaU, Athens, HI.]

Vauilla-grasa.
California broom-

19. Hiei-ochloa horealis.

20. Bromus carinatus,

grass.

[From Charles Mohr, Mobile, Ala.]

21. Lespedeza striata. Japan clover.

22. Panieum sanguinale. Crab-grass.
23 . Pa nicum jii inentorum.
24. Panieum virgatum. Fall panic, switch-

grass.

25. Cynodon dactyJon. Bermuda grass.
29. Andropogon scoparius. Broom-grass.
30. Sorghum halapense. .Johnson grass.
31. Elemine Indica. ^ard grass, crow-foot

grass.

32. Panieum fiUformt,

[From Dr. W. A. Carswell, Americna, Ga.]

26. Eleusine Indica. Yard grass, crow-foot
grass.

27. Dactylotmnium ^gxjptiacura. Crow-foot
grass.

28.

No. of anal.

33. Desmodium molle. Begfrar lice.

WDTIEB OP 187^'80.

[From Charles Molir, Mobile, Ala.]

34. Paspaliun prcecox.

35. Paniaim anceps.

36. Panieum divaricatum.
37. Panieum dichotomum.
38. Andropogon macrourus. Broom-grass.
39. Panieumproliferum. Large crab-grass.
40. Panieum CrusgalU. Bam-yard grass.
41. Andropogon scoparius (before bloom).
42. Uniola latifolia. Fescue grass.
43. Panieum gibtum.
65. Bichardsonia scabra. Mexican clover.

[From the Department grounds.]

44. Viehia sativa. Common vetch.
45. Bromus unioloides. Schrader's grass.

[From A. C. Lathrop, Glenwood, Pope Cotm^,
Minnesota.]

46. Andropogon furcatus. Blue-joint grasB.
47. Bouteloua oligostachya. Gamma grass.
48. Spartina cynosuroides. Marsh-grass.
49. Muhlenhergia glomerata. Satin grass.

[From James O. Adams, Manchester, !N. H.J

50. Anthoxanthon odoratum. Vernal grass.

51. Festuca pratensis. Field fescue.

.52. Poa compressa. English blue-grass.

53. Ghjceria nervata. Fowl meadow-grass.
.54. Festuea ovina. Sheep fescue.

55. Bromus secalina. Common cheat or
chess.

56. Poa pratensis. Blue-grass.
60. Muhlenhergia sp. ? Knot-grass.
61. Plantago lanceolaia. Ribwort plant-

ain.

62. Dactylis glomerata. Orchard-grass.
63. Triticum repens. Quick-grass.
64. Danihonia spicaia. Wild-oat grass.

[From J. D. Waldo, Quincy, HI.]

58. Spartina cynosuroides. Marsh or whip
grass.

[From J. E. Snodgrass, North Mountain, W. V».]

No. of Anal.

57. Echium vulgare. Blue weed, blue
thistle.
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[From D. H. "Wlieeler, Nebraska.]

No. of anal.

59. Andropogon furcatus. Blue-joiut.

[From "W. S. KoLertson, Muscogee, Ind. T.]

66. Aristida pu7'pure7i8. Purple beard-
grass.

67. Androjiogon argenteus. Silver beard-
grass."

G8» Scirpus ei'io])horum. Woolly sedge-
grass.

69. TJniola lalifoUa. Fescue grass.

70. Fanicum agrostoides. Marsli panic.
71. Sorglmmnutaus. ,

72. Tricuspis purpurea. Purple tricuspia.

73. Ehjmvs Canadensis. Wild rye-grass.
74. Spartina cynosuraides. WMp-grass.
75. Andropogon scoparius.

76. Fanicum capillare. Witcli-gfass.
77. Andropogon fvrcatus.

78. Cinna arundinacea. Recd-grass.

No. of anal.

79. Fanicum virgaium (tall). Pauic-grasa.
80. Fanicmnvirgatum{shLOxi). Panic-grass.

[From Cyrus G. Pringle, Cliarlotto, Vt.]

81. Danihonia compressa. Wild-oat grass.

82. Glyceria aquatica. Reed meadow-grass.
83. GIgcm-ia nervata.

84. Avena slriata. Mouutain oat-grass.

[From J. "W. Sanborn, Hanover, N. H.]

85. Hay, cbieiiy timotby, cut ten days be-
fore bloom.

86. The same, cut while in bloom.
87. The same, cut after bloom,
90. The same, cut while in bloom.
91. The same, cut after bloom.

[From , S. C]

88. FhaJaris intermedia var angusta, Amer-
ican canary-grass.

DESCRIPTION OF TABLE I.

In Tal)le I the proximate analyses of the grasses examined during tlie

past year are given in detail, in a similar manner to tiiose published in

the report for 1878, but modified in a few particulars.

The figures for ash were obtained by burning the jylant and weigh-
ing the crude ash, instead of determining it pure and sand free, as was
done last year. The complete analysis of the ash has been given up
as not repaying the labor involved.
The ether extract, or fatyhas not been separated into wax, fat, and chlo-

rophyl, but is given as. a whole.
The 80 per cent, alcohol extract has been made more comi)lete by the

use of the apparatus figured and described in this report. The action
of the alcohol was continued fourteen hours, and, after weighing the ex-

tractive matter, dried at lOO'^ C, a separation of the resinous matter
from those constituents soluble in water has been attempted. The resins

ai-e probably of small nutritive value, while the x^oiiion of the extract
soluble in water, con.sisting chiefly of sugar with the soluble nitroge-

nous matt(?i', is one of the most imT)ortant joarts of the plant.

The gum has been extracted as usual by percolation with hot water.
The treatment of the grass with 2 per cent, soda solution before that

with acid, which was tried in a few grasses—Kos. 34—12—has given way
to the more universally applicable method of boiling first with 2 per
cent. acid.

Instead of making a direct estimation of the acid extract by neutral-

ization and evaporation, an aliquot portion has been titrated mth Fehl-

ing's solution and the cuprous oxide obtained calculated to starch and
stated as starch isomers. That the grasses contain only minute quan-
tities of actual starch is well known. They contain, however, substances
which are convertible by acid into products which raduce Fehling's so-

lution, nnd at the same time others, probably allied to the jiectous sub-

stances, which, although extracted by acids, have no effect on Fehling's

solution.

In the statement of the analyses, the separation of the two classes

seems to be desirable, the latter being included with the alkali extract

or undetermined portion of the grass and being of small nutritive value.

The crude fiber given in the table v/as estimated in a different manner
from the cellulose of last year. It consists of the ash-free residue of
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the grass after extraction with ether, alcohol, water, acid, and alkali,

and may be somewhat larger than the amount of cellulose obtained by
the more severe treatpient with hypochlorite solution. As most deter-

minations of fiber are now made in this manner in fodder analysis, it

seemed desirable to conform to common usage in this respect, especially

as the German hay analyses show a much higher percentage of fiber

than ours, which might have been owing to severer treatment in our

methods of working.
As has been the custom the nitrogen obtained by combustion with

soda lime has been multiplied by the factor C.25 and the product stated

as albumen.
The error of this method of procedure is universally acknowledged,

it being well known that this factor does not represent the per cent, of

nitrogen present in the nitrogenous constituents of plants, but only that

of pure albumen.
Experiments during the past few years have shown that this is

not only the case, but that in addition there are present in most plants,

bodies containing nitrogen in a smaller proportion than the albuminoids
and possessing a greater solubility, which are called amides and amido
acids. What their value is as nutrients is not known for lack of experi-

mental evidence. By some they are regarded as of equal value with the

albuminoids, by others as of little use. An investigation is at present
going forward with a view to the separation and examination of this

soluable nitrogenous compound, the results of which must be reserved
for a subsequent report.

Whatever the truth may be, it is evident that their presence is of im-

portance in one way or another to the analyst and the farmer, and that

some determination of their amount must be attempted in order not to

include all the nitrogen found in a plant under the head '' albuminoids,"
where it does not rightly belong.

EXPLANATION OF TABLE II.

As it was found that the SO per cent, alcohol extract contained large
amounts of nitrogen, which, if neglected, would cause the same substance
to enter twice into the analysis, once as a^lbuminoids and again in the sugar
extract, making both of these divisions larger than they naturally would
be, the amount of nitrogen remaining in the residue after extraction
with alcohol w^as determined in all the i^lants under examination. The
difference between this figure and that found for total nitrogen in the
original plant of course represents the amount soluble in alcohol. That
no further amount of nitrogen was extracted by water was proved by
the following experiments

:

Number.

«3 Hay
85 ...do
87 ...do

Nitrogen coBtained after extraction with

—

Notbing.
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As has been said in Table I, the nitrogen has been all stated as albu-,

minoid. This has been done merely to carry out the comparison between
these analyses and others made previously.

A more correct way to state them, and one which every one can apply
for himself, is to deduct from the all3uminoids an amount cori'esponding

to the nitrogen soluble, to deduct, from the sugar extract a like amount
and insert the same in the analysis as soluble nitrogen multix)lied by
some suitable factor.

As an example, the analysis of Vicia sativa will serve

:

Moisture 11. 12
Ash 8.00
Etlier extract , 4.70
Resin 1.99
Sugars. 11.79
Soluble N. X 6.25 8.57
Gum 5.96
Starch isomers 14.20
Undetermined 2.63
Crude fiber 13.54
InsolubleN. X 6.25 17.50

100. 00

With the aid of Table II this method of statement can be easily ap-

plied to any of the plants analyzed.
Oscar Kellner * has lately published some results of the determinations

of the amide nitrogen at various stages of the growth of grasses, which
are given in the following table

:

Kellne)''8 analyses.

Names of grasses, &c.

Red clover, second year's growth.

Cut on March 27; 4 Inclies high, 3 leaves
Cut on April 27; 7 inches high, 6 leaves...
In full bloom. 35 inches hii^h

Rye.

Cut March 28; 8 inches high...
Gut April 30 ; 35 inches high . .

.

Cut April 1 .

Cut May 15

.

Italian rye-grass, second year.

Arena elatior, second year.

Cut April 4; 37 inches hig:h.

Cut May 23; 55 inches hiyh.

Dactylis glamerata.

Cht April 4 ; 15 inches high

.

Cut May 23 ; 45 inches high .

Meadow hay.

Cut May 4..
Cut June 9..

Cut June 29.

« a

5.200
3.974
2.244

4.433
3.574

3.921
1.864

4.664
2.420

5.091
2.533

2.824
1.787
1.354
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He shows that the amount varies, decreasing from the early stages of

giowth to maturity, and in tliis connection it is of interest to discover
Avhother a young hay containing a large amount of amides possesses the
nutritive value of one cut later. The only experiuients in this country
are those lately carried out by Mr. J. W. Sanborn, of New Hampshire,
from which he concludes that, weight for weight, his cattle do better on
the older or later cut hay, while they will eat more of the early cut.

This single experiment of course needs confirmation, and it is in this di-

rection that the farmer should work to aid the chemist to a practical
application of the results of his laboratory work.

It is to be regretted that more accurate data are not at hand as to the
development of the grasses analyzed by us. At present, however, series
of the most important grasses are being collected, which will be analyzed
to show the effect of development on their nitrogen content and condi-
tion.

EXPLANATION OF TABLE ni.

Table III contains all the analyses of fodder plants made during the
past two years stated according to the Weende method, which is em-
ployed generally in Europe and by many analysts in this country. It

l)0ssesses the advantage of simplicity, and, as far as judging of fodder
values is concerned, furnishes us with all the data which we are able to
interpret with our present knoweldge of the digestibility of the various
constituents of grasses, &c. By means of this table we are able to com-
pare the American grasses with those examined in Germany ; to apply
as far as is suitable the conclusions drawn from long, years of work in
that country to the results which we have obtained.
Under this arrangement everything not ash, fat, crude fiber, nitrogenous

substance, and moisture is included under the designation "nitrogen
free substance."
In the analyses from 1 to 33, the ash differs from that given last year

by including the sand. One or two corrections have also been made in
the amount of albumen. In the latter columns of the table the quality
of the grass and the ratio of the nutritive ingredients are given.
The former is a mere arbitrary designation, based upon the average

composition of American grasses.
The latter is the ratio between the fats and carbohydrates and the

albuminoids, and is commonly known as the nutriti^'C ratio. It shows
whether the fodder is complete in itself, or whether, in order to obtain
its fuU value, it must be combined with some other having an excess
of that constituent wanting in the fodder in question. It has been found
that the animal requires the ratio of carbohydrates and fats to albu-
minoids to be in the proportion of about five to one in order to live with
the greatest advantage and most economically, since this proportion
represents tlie ordinary demands of the animal economy.
To more fully understand this matter, it is necessary to consider the

different functions of food in the animal. These functions are mainly
these

:

1st. The supplying of material necessary to the development of the
growing animal.

2d. To provide for waste of tissue constantly going on.
3d. To furnish muscular force.

4th. To furnish animal heat.
The above represents what may be regarded as the normal wants oi

the animal
J
but in the case of cows giviug milk, for example, there is
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auother demand to be met by tbe food supply, and a proper regard to
the food necessary to supply this demand is of the greatest practical
imjiortauce to the farmer.

Since the tissues of the body are mainly composed of nitrogenous and
phosphatic material, it is obvious that for the production of such tissues
in the young animal, and for the repair of their waste in the adult, only
food which is made up of such nitrogenous or phosphatic material will

suffice for such purpose ; but for the other functions of food, viz., the
supply of animal heat and muscular force, other kinds of food, those
rich in carbohydrates, will suffice, since it appears to be conclusively
established by exi^eriment, the results of which are universally accepted,
that animal heat and muscular force proceed from the combustion or
oxidation of food constituents in the blood.

But these latter functions of food may be performed by the oxidation
of nitrogenous or phosphatic foods as well as by that of the carbohy-
drates, and such is found to be the case when through lack of sufficient

food, either partial or complete starvation, it is found that the animal
becomes emaciated, and, in fact, the functions of life are being performed
at the expense of the muscular tissues, after the reserve sui^plies of fat

in the body have become exhausted.
True economy in feeding, therefore, demands that the proper propor-

tion of these three kinds of food be x>i"ovitled ; and since the carbohy-
drates are much cheaper than the other kinds, it is advisable that only
sufficient quantity of the other kinds be furnished for the fidl perform-

ance of those functions of which these only are capable, namely the sup-

ply of the tissues, since any other procedure would be extravagant and
wasteful.

A judicious combination of fodders so as to produce this result, and a
utilization of the fodders in his i^ossession by mixture with others which
he may buy, so as to economize all the nutrients, is the problem which
should occupy the farmer to-day.

It is in this direction that the chemist is able to furnish great assist-

ance to the stock-raiser, by analyses of fodder stuffs which shall show
him how to feed them economically, by calculating suitable rations of

various substances, by finding values to api^ly to the digestible i)ortions

of fodders in order to calculate their cost in the market, and by practi-

cal feeding experiments to show how we may interpret the results ob-

tained in the laboratory.

THE CALCULATION OF FODDER VALUES.

In the description of the analyses of grains, p. —, mention has been
made of the figures assigned by Wolf and Koeuig to the nutritive con-

stituents of the cereals for determining their values ; and the manner ol

deducing others, suitable to the American market, from the average

value of crops for the last ten years' has been explained.

In the case of hay, the average value since 1870 has been $12.86 per

ton ; and this, taken in conjunction with the average composition of

American grasses analyzed by us, gives the following:

Values of ihe mculalle nutrienis of Amincan hay.

Albiimiuokls 3. 40 couts per pomul.

Pats • 2.93 cents ijcr i)ouml.

Nitrogen, free extract 72 cent per pound.

These figures have been used in the calculation of the relative fodder

values given in cue of the last columns of the table. It will be seen
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that they are very much lower than those for the graius, which is of
course to be expected. There arc several points about these money val-

ues which should be explained to show their use.

Two or more grasses varying in composition may have the same vahies.
Tiiis means that all are worth the same as fodder if used so as to econo-
mize all the nutrients.

A clover hay whose composition might be

—

Moisture IC. 7
Fat 3.2
Nitrogen, free extract 32.9
Crude fiber * 'j[). 9
Albummoicla 11.0
Asia G. 3

is worth, according to the values given above, $1'1.10 per ton; that is

to say, it contains nutritive ingredients of that value. If used in com-
bination with other fodder poor in nitrogen but rich in carbohydrates,
the nutritive ratio will be made normal and the full value of the clover
would be realized; but if it were fed alone, the excess of nitrogen con-
tained in the clover beyond that which was necessary to the right pro-
portion to the carbohydrates present, would, as we'have seen, be fed
wastefuUy, since it would be supplying the place of other and cheaper
food.

The ratio of fats and carbohydrates to the albuminoids beiug 1 to 3.28,

about 35 per cent, of the nitrogen would thus be fed at a waste by feed-

ing the hay alone, and, therefore, while this hay, properly fed, would
have a nutritive value of $14.10, only $11.50 worth would be economi-
cally fed, while the remaining $2.60 worth of nutritive material would
simply serve the purpose of an equivalent amount of carbonaceous food
of a much less market value.

Many considerations of course affect these methods of rational feed-
ing, and persons interested can do no better than read some of the
admirable German works on the subject, which, although perhaps not
strictly applicable to our climate and stock, will point out to the farmer
the dii'cction in which investigations on this subject must be pushed.
But few experiments have been made in the United States, and when
we consider what an immense amount of time and experience has been
devoted to this subject on the Continent, it is impossible not to see the
extent of the work which is before us to put the farmer on as sound a
basis in this country.

COMPAEISON OF AMERICAN AND GERMAN GRASSES.

Wolff and Kiihn give the following tables of the average composition
of German grasses, which arc of interest to compare with our own given
afterwards

:

Wolff's taUes of the comj)GiUion of hay from Gennan grasses.

Couditions.

Poor
Fair
Gootl (average)
Very good
Extra
Average good, dry

Water.

14.30
11.30
14. 30
Vj. 00
IC.OO

Ash.

5.00
5.40
G.20
7.00
7.70
7.23

TotalX X
6.25.
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Killings average composition of German hay.

Varieties.
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Diaestihility of the constituents of various fodders—Continued.

113

Varieties.

Clover hay
Wheat straw
Rye straw
Oat straw
Oats
Com
Beans
Pease
Linseed cake, with oxen

.

"Wheat bran, dry
Wheat bran, cooked

Protein eabstance.

43.0

2.6
14.4
58.0
83.9
80.6
84.4
80.2
82.9
61.6

73.3

82.6
50.0
81.3
88.1
100
91.5
89.9
93.5
81.0

Fat.

i
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Of course, it is necessary that a fanner's judgment should be used in

the matter as well as the mere data given in the tables. The ration

must be palatable to the animal and in proper form.

Wolff's tables of the composition, digestibility, and value of feeding

stuffs, and his table of feeding standards, are copied here from the admi-

rable report of the Connecticut Agricultural Experiment Station. They
are not so good as those given by Kiihn in Mentzel und Von Lenger'ke's

LoMdwirthschaftliclies Kalender filr 1880, but are more concise. It must
always be remembered that these figures are derived from German ex-

periments, and will probably be modified in the future for this coimtry.

Feeding standards,

[Per day and per 1,000 pounds live woig'nt.]

Age and condition.

1. Oxen at rest ia a stall.. -

2. Wool sheep, coarser breeds
Wool sheep, finer breeds

8. Oxen moderately worked ...... .-

Oxen hcavilyworked
4. Horses moderately worked

Horaes heavily worked
B. MUk cows
6. Fattening oxen, first period

Fattening oxen, second period
Fattening oxen, tliird period

7. Fattening sheep, first period ...

Fattening sheep, second period

8. Fattenin;; swine, first period
Fattening swine, second period .......

Fastening swine, third period.........

9. Grawin;; cattle-
Age in mouths : 2 to 3

3to G

10. Growing sheep-
Age Lu months:

11. Growing fat piss-
Age in moiilhs:

Growing cattle-
Age in months;

Growing sheep—
Ago in months:

Growing fat swine-
Age in mouths:

6 to 12

.

12 to 18.
IS to 24

.

6 to 6.
6 to 8.
8 to 11.
11 to 15.
15 to 20

.

2 to 3.
3 to 5,
5 to 6.
6 to 8.
8 to 12.

2 to 3.
3 to 6.
6 to 12.

12 to 18

.

18 to 24.

5 to 6.
6 to 8.
8 to 11

.

ntol5.
15 to 20

.

2 to 3.
ii to 5

.

5 to 6.
6to 8.
8tol2.

^6

tig

Lis.

1.50

300
500
7O0
850

50
67
75
82
85

50
100
125
170

250

150
300
500
700
850

fS,

67
75
82

50
]00
125
170
250

Nutritive (digestible)

substances.

o

Lbs.
17.5
20.0
22.5
24.0
2C.0
22.5
25.5
24.0
27.0
2C.0
25.0
20.0
2.5.0

36.0
31.0
23.5

22.0
23.4
24.0
24.0
24.0

28.0
25.0
23.0
22.5
22.0

42.0
34.0
31.5
27.0
21.0

3.3
7.0
12.0
16.8
20.4

1.6
1.7
1.7
1.8
1.9

2.1
3.4
3.0
4.6

Lbg.
0.7
1.2
1.5
1.6
2.4
1.8
2.8
2.5
2.5
3.0
'2.7

3.0
3.5
5.0
4.0
2.7

4.0
3.2
2.5
2.0
L6

3.2
2.7
2.1
1.7
1.4

5.0
4.3
3.4
2.5

0.6
1.0
1.3
1.4
1.4

0.18
0.17
0.16
0.14
0.12

0.38
0.50
0.54
0. 58

0.62

Lbs.
8.0
10.3
11.4
11.3
13.2
11.2
1.3.4

12.5
15.0
14.8
14.8
15.2
14.4

Ph

13.8
13.5
13.5
13.0
13.0

15.6
13.3
11.4
10.9
10.4

£68..

0.15
0.20
0.25
0.30
0.50
0.60
0.80
0.40
0.50
0.70
0.60
0.50
0.60

2

5

2.0
1.0
0.6
0.4
0.3

0.8
0.6
0.5
0.4
0.3

•_- (O

30.0
2.5.0

2.3.7

20.4
16.2

2.1
4.1
6.8
9.1
10.3

0.87
0.85
0.85
0.89
0.88

0.30
0.30
0.30
0.28
0.26

0.045
0.040
0. 037
0.032
0.025

1. .50

2.50
2.96
3.47
4.05

I

Lbs.
8.85
11.70
13.15
13.20
16.10
13.60
17.00
15.40
18.00
18.50
18.10
18.70
18.50
32.50
28. 00
20.20

19.8
17.7 ,

1G.6
15.4
13.9

19.6
16.6
14.0
13.0
12.1

37.5
30.0
28.0
2.3. 8
18.7

3.00
5.40
8.40
10.78
1L96

1.095
1. OGO
1.047
1.062
L047

1.88
3.00
3.50
4.05
4.67

Lbs.
1:1,2
1:9.
1:
1;
1;
1;
1;
1;
1;
1;
1:
1;
1:

1;

1

1

7.5
6.

7.

5.5
5.4
6.5
5.5
6.0
5.5
4.5
5.5
6.0
6.5

1:4.7
1 :5.0
1:6.0
1 : 7.

1:8.0

1:5.5
1 :5.5
1:6.0
1:7.0
1:8.0

1:4.0
1 : 5.

1 : 5. 5

1:6.0
1:6.5

1 :4.7
1:5.0
1 :6.0
1 :7.0
1:8.0

1 : 5. 5

1 : 5. 5
1 : 6.

1 : 7.

1:8.0

4.0
; 5.0
1.5.5

; 6.0
;6.5
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Average composition, digeslibility, and money value of feeding stuffs, as given hj Br. Wolff

for Germany for 1879, except those in italics.

Varieties.

Mc&dow hay, ipoor
Meadow hay, fair

Meadow hay, average

—

Meatlow h^y, very good..
Meadow hay, extra
Clover hay, average
Clover hay, best
Timothy hav
Hungarian Iiay

Rye straw ,

Oat straw ,

Ilich pasture CTaas
Average meadow grass,
fresh

Green maize, German. .

.

Green maize, Mr. lYebb,

1874t
(hired maize fodder, Mr.

Webb, of Connecticut]..
Potatoes
Carrots
Mangolds
Bntabagas —
Turnips
Sagar beets
Maize, German
Maize, Ameriean\
Oats
Eye
Barley
Feaso
Field beans ,

Squashes
Malt sprouts
"WTieat Ijran, coarse
Wheat bran, fine

Middlings
Eye bran , ,

Palm-nut cake ,

Cotton seed cake, decor-
ticated

Scrap, by Boodale't pro-
cess t

Fish-scrap, dry groundU
Dried blood
Whey

,

MUk

14.3
14.3
14.3
15.0
16.0
16.0
16.5
14.3
13.4
14.3
14.3
78.5

70.0
85.0

86.0

27.3
75.0
85.0
88.0
87.0
92.0
81.5
14.4
14.4
14.3
14.3
14.3
14.3
14.5
89.1
10.1
12.9
13.1
11.5
12.5
10.5

11.2

11.5
11.7
12.0
92.6
87.5

.5.0

5.4
6.2
7.0
7.7
5.3
7.0
4.5
5.7
4.1
4.0
2.2

2.1
1.0

0.8

0.9
0.9
0.8
1.0
0.7
0.7
1.5
1.5
2.7
1.8
2.2
2.4
3.1
1.0
7.2
6.6
5.4
3.0
5.2
4.2

7.6

4.1
0.7
0.7

£ g

I

7.5 i 33.5
29.2
26.3
21.9
19.3
26.0
22.2
22.7
29.4
44.0
39.5
4.0

10.1
4.7

4.8

25.0
1.1
1.7
0.9
1.1
0.8
1.3
5.5
2.0
9.3
3.5
7.1
6.4
9.4
2.7
14.3
10.1
8.7
4.8
5.7
17.4

9.2

9.2
9.7
11.7
13.5
12.3
15.3
9.7
10.8
3.0
4.0
4.5

3.4
1.2

0.8

4.4
2.1
1.4
1.1
1.3
1.1
1.0
10.0
10.7
12.0
11.0
10.0
22.4
25.5
0.0
24.3
15.0
14.0
13.9
14.5
16.9

33.8

64.0
51.5
SO. 8
1.0
3.2

38.2
39.7
41.4
41.6
40.4
38.2
35.8
45.8
38.5
33.3
36.2
10.1

13.4
7.6

7.3

37.9
20.7
10.8
9.1
8.5
5.3
15.4
62.1
06.5
55.7
67.4
63.9
52.5
45.9
6.5

42.1
52.2
55.0
63.5
58.6
41.0

19.6

2.6
5.1
5.0

1.5
2.0
2.5
2.8
3.0
2.2
3.2
3.0
2.2
1.3
2.0
1.0

1.0
0.5

0.3

1.3
0.2
0.2
0.1
0.1
0.1
0.1
6.5
4.9
6.0
2.0
2.5
2.0
1.6
0.1
2.1
3.2
3.8
3.3
4.5
10.0

13.7

8.1
0.5
0.6
3.6

Digestible nutri-

ents.

3.4
4.6
5.4
7.4
9.2
7.0
10.7
5.8
0.1
0.8
1.4
3.4

1.9
0.7

0.6

3.2
2.1
1.4
1.1
1.3
1.1
1.0
8.4
9.0
9.0
9.9
8.0

20.2
23.0
0.4
19.4
12.6
11.8
10.8
12.2
16.1

31.0

57.6
46.4
54.1
1.0
3.2

1^ b«

34.9
36.4
41.0
41.7
42.8
38.1
37.6
43.4
41.0
36.5
40.1
10.9

14.2
7.4

8.3

43.4
21.8
12.5
10.0
10.6
6.1

16.7
60.6
63.3
43.3
65.4
58.9
54.4
50.2
7.1
45.0
42.6
44.3
54.0
46.2
55.4

18.3

2.6
5.1
5.0

0.5
0.6
1.0
1.3
1.5
1.2
2.1
1.4
0.9
0.4
0.7
0.6

0.5
0.2

0.2

1.0
0.2
0.2
0.1
0.1
0.1
0.1
4.8
3.7
4.7
1.6
1.7
1.7
1.4
0.1
1.7
2.6
3.0
2.9
3.6
9.5

12.3

4.1
6.2
0.5
0.6
3.6

10.6
8.3
8.0
6.1
5.1
5.9
4.0
8.1
7.1

46.9
29.9
3.6

8.1
11.3

14.4

14.4
10.6
9.3
9.3
8.3
5.8
17.0
8.6
8.0
6.1
7.0
7.9
2.9
2.3

18.4
2.5
3.9
4.4
5.7
4.5
4.9

1.6

0.2
0.3

6.6
4.4

Value.

0.48
0.55
0.64
0.74
0.84
0.69
0.88
0.60
0.66
0.35
0.44
0.27

0.22
.10

.11

.57

.29

.18

.14

.15

.11

.19
1.10
1.12
.97
1.09
0.95
1.44
1.51
.08
1.31
1.04
1.03
1.07
1.10
1.61

2.05

2.67
2.28
2.39
.11
.34

5^-

a V
o g

0.74
0.86
1.00
1.17
1.32
1.08
LSD
1.09
L04
0.55
0.69
0.42

.36

.16

.17

.91

.46

.28

.22

.24

.16

.30
1.73
1.75
1.53
1.6S
1.47
2.25
2,36
.13

2.06
1.63
1.62
1.68
1.72
2.51

3.22

4.17
3.56
3.76
.18
.53

* Nutritive ratios are read, 1: 10.6, 1: 8.3, &c.
tCouacuticut Agricultural Experimental Station, 1879, p. 75.
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Table I,

—

Proximate analysis in detail

Varieties.

49
60
68
45
63
43
89
S6
40
76
37
70
35
£0
79
63
42
69
51
54
48
58
74
83
82
53
84
47
50
62
46
59
77
41
75
88
67
72
81
64
66
52
78
34
73
66
71

LEGUJIINOSiB.

Vicia sativa. Common retch

.

MISCKLLAKE0U8 PLA^TB.

Echium vulgare. Blae -weed, bine thistle.

Plantago lanceolata. Ribwort plantain . .

.

Bichardsonia scabra. Mexican clover

GRAHIXEJB.

Muhlenbergia alomerata. Satin grass....
sp f Knot grass

PhalarU intermedia. American canary grass.

.

Bromus unioloide*. Schrader's grass
gecalina. Common cheat or chess

Panieum gibbum --.•

pro liferum . Large crab grass
divaritalum
Crusgalli. Barn-yard grass
capillare. Witch grass
dichotomum.
agrostoid^g. Marsh panic
anceps — ...

virgatum (short). Panic grass
virgatum (tall). Panic grass

Trilieivm repent. Quick grass
Uniola latifolia. Fescue grass

latifolia. Fescue grass •

Festuca pratentis. Field fescue.....
ovina. Sheep fescue

Spwrtina cynosuroides. Marsh grass
cynoiuroide*. Marsh or whip grass .

.

cynosuroides. Whip grass

Olyceria nervata, •

agualica. Reed meadow grass
nervata. Fowl meadow grass

Avena striata. Mountain oat grass
Boutelloua oUgostachya. Gamma grass
Anthoxanthon odoratum. Vernal grass
Dactylis glomerata. Orcb ard grass
Andropogan/urcatus. Blue joint grass ,

furcatus. Blue joint

furcatv^ •

tcopariua. Before bloom ,

gcoparius
tnacrourus. Broom grass
argenteus. Silver beard grass

Trieuspis purpurea. Purple tricuspis

Danthonia eompressa. WUd oat glass
spicata. Wild oat grass

Poa pratensis. Blue grass
eompressa. English blue grass

Cinna arundinaeea. Keed grass

Paspalum prcecox
Elymu-s Canadensis. Wild rye grass

Aristida pupurascens. Purple beard grass

Sorghum nutaus

Grounds 11. 12

W.Va 7.92
N.H 7.85
Ala G.34

8.00 ' 4.70 21.34 1.99

6. S5
j

2. 47 4. 70 . 17
6.90 I 4.11 12.70 3.11
7.82 ' 2.89

i

5.84 3.81

CAEIC.E.

68 Scirpus eriophorum. Wooly sedge grass

HAT.

Hay, cnt before blooin.

Hay, cut in fall bloom.
Hay, cnt after bloom.

.

All "Minn." from Glenwood, Pope County.
All "X- H." from Manchester and Hanover (85).

All "Ind. T." from Muscogee.
All "Ala." from Mobile.

'Charlotte. Vt."
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of grasses and fodder plants, 1879.
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Finally, I desire to express my appreciation of the faithfulness and
efficiencywliicli have cliaracterized the assistance I have received in the

jjerformance of this work from those engaged with me in the labors of

this division.

Kespectfully submitted.
PETER COLLIBK,

Chemist.

Hon. Wm. G. Le Due,
Commissioner.

REPOET OF THE STATISTICIAN.

. Sir : I have the honor to submit my report as Statistician of the De-
partment of Agriculture.

The agricultural productions of the country, which in the year 1878
liad grown to such proportions as to attract the attention of the civilized

world, were exceeded by the production in 1879. The movement of pop-
ulation to the West and the activity of our i^eople have rendered it almost
impossible to keep fully abreast with the increase of our production, both
in the cereals and live stock.

In the estimates submitted great care has been given to the compila-
tion from the returns made by some four thousand correspondents ; they
comprise representatives in t A'O-thirds the counties of the whole country,
and while it is not claimed that they are exact as to the whole, it is

claimed that they are for the proportion they represent, and experience
yearly shows that the portions not represented hold about the same con-
ditions of increase or decrease as those reported.
The area sown or j)lanted in the different crops of this country has

never been taken by any previous census, but I am happy to state that
the omission of former investigations is to be remedied in the census to
be taken in 1880, and arrangements have been made for a fifll and com-
plete enumeration of the acres planted in each principal crop. With this
additional light on the subject there is assured in the future a more com-
plete and accurate estimate than was possible in the past.

THE CROPS OF 1879.

Corn.—The acreage planted in this crop was 3 per cent, more than in
1878. The spring was unfavorable in the New England States owing to
cold and rainy weather ; in the Southern and Western States the season
at planting was favorable, but in the large corn-producing section, north
of the Ohio River, the complaint of defective seed was almost universal,
thus causing a large area to be replanted which was consequently late
in maturing. During the summer drought prevailed to a disastrous
extent in the South Atlantic States and in Louisiana and Texas ; in fact
the crop in the latter State was only one-half of the previous year. In
all other parts of the country the summer was most propitious, particu-
larly so in those States bordering on the Ohio River and west of the
Mississippi.

The weather in the months of September and October was rather un-
favorable inthelargest corn-producing States, causing an imperfect ripen-
ing of the crop and resulting in a softening of the grain, thereby ren-
dering it unmerchantable, and even in some places unfit for domestic
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uses. Tlie out-turn of the crop, however, showed it to be the largest

ever produced aud was 1,547,901,000 bushels. The price as returned
by the producer was for the whole country an average of 37.5 cents per
bushel against 31.8 cents in 1878. The aggregate value of the crop is

$580,000,000 for 1879 against .$441,000,000 in 1878.

Wheat.—The winter of 1878-'79 was a severe one, but the injuries to

fall sown wheat were confined to the Southern States, where the cover-

ing of snow, so universal in the Northern States, was needed.
There was some increase in the area planted in fall sown wheat, but

the great increase in the area of this crop was in those States where it is

sown in the sirring. The total increase of acreage was nearly 2 per cent.

The conditions of the crop during growth were not so favorable as dur-

ing the year previous, but, although short in straw, the out-turn of grain

was larger.

In those States bordering on the Ohio Kiver the result was in excess

of anticipations, while in the large i)roducing States of the Northwest
the reverse was the case, and there the crop of 1879 did not more than
equal that of 1878. The same causes for the partial failure of the spring

wheat crop as were given in 1878, were given this year, viz, extreme
heat just at maturing, drought, and chinch bugs. On the Pacific slope

the crop is rather below that of 1878, both in quantity and quality.

The total crop for the whole country is estimated at 448,756,000 bushels,

which, assuming the population to be 48J million i:)ersons, would give a
product of 9.2 -f bushels per capita ; allowing 5.5 bushels for home con-

sumption (seed and food), there would remain a surplus of about
182,000,000 bushels for export.

The average yield per acre was 13.7 + bushels, considerably larger

than in the year 1 878, and almost identical with that of 1877, which was
the largest average since twenty years. This average of 13.7+ represents

the average of all the States, and seems very low, but it must be borne
in mind that in many sections of the country wheat is only sown for

home use and to utilize fields too long planted in other crops ; taking

into consideration only those States where wheat is a leading crop, the

average is fery different, as for instance in Ohio, Michigan, Indiana, and
Illinois the average yield per acre this year was rather more than 19
bushels, equal to the yearly average of France and more than the yield

in England for this year. The price, as returned us, shows a great ad-

vance to the farmer since a year, aud is for 1879 §1.11 per bushel

against $0.78 in 1878, thus making a crop worth $497,000,000 against

$326,000,000 last year.

Oats.—The product of oats for 1879 was less than that of either the

two previous years, and was 363,761,000 bushels. The area planted was
4 per cent, less than the previous year. The spring was dry and cold,

which with unfavorable conditions during the summer caused a crop 12

per cent, less than that of 1878. The price, however, was much higher,

and was $0.33 per bushel against $0.24 last year, netting to the farmer

a total of $120,533,000 against $101,900,000 in 1878.

Cotton.—The spring and summer months were not so favorable for

cotton as last year. Drought was reported as very detrimental in all

the South Atlantic States and Texas. The condition at no time was re-

ported as high as in 1878, and from returns made Noveuiber 1 and De-
cember 1 the crop was estimated at 5,261,202 bales ; unusually favorable

weather for growth, maturing, and picking continued, however, through

the month of December, and added largely to the crop. Unlike com and
other farm crops, cotton, being perennial, continues to produce new flow-

ers and fruit undiminished till the plant is kiUed by frost.
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Tobacco,—The total product of the country is within a small percent-
age of that of 1878, the gain being chiefly in Kentucky, Tennessee, and
Connecticut, and the most serious decline in Ohio and Missouri. The
quality of the crop is somewhat better than that of last year, but the
l^rice shows little or no variation. The crop for 1879 is estimated at
391,278,350 pounds, valued at $22,727,524, against 392,546,700 pounds,
valued at $22,137,428 in 1878.

Potatoes.—There was an increase in the area planted in potatoes of 3
per cent. ; drought was prevalent in some sections of the country, but
on the whole the season was favorable and the yield per acre was an
average of 98 bushels, against 69 in 1878, and 94 in 1877. The total crop
is estimated at 181 million bushels, valued at $79,000,000.

Other crops.—For details of other crops reference is made to the fol-

lowing tables

:

Tahle showing theproduct of each principal crop of the several States named, the yield per acrCf
the total acreage, the average price in each State, and the value of each crop, for 1879.

Products.
2S
P.S5

,o <s

9 a

U O

H

MAINB.
Indian com bnshela.
Wheat do...

Bye do...
Oats do...
Barley c do...
Backwheat do...
Potatoes do...
Hay tons.

1, 587, 000
488, 000

46, 800

3, 087, 000
937, 500
&40, 000

6, 993, 000

1, 247, 400

Total.

NEW HAMPSHIRB.
Indian com bushels

.

Wheat do...
Eye do...
Oats do...
Barley - do...
Buckwheat do...
Potatoes do...
Hay tons.

1, 859, 000
159, 120

36, 000

1, 225, 000

102, 900
116, 600

4, 141, 200
630, 600

Total.

VERMONT.
Indian com bnshels.
Wheat do...
Rye do...
Oats do...
Barley do...
Buckwheat do...
Potatoes do...
Hay tons.

2, 087, 600

494, 000
55, 200

3, 818, 100

132, 600
414, 000

5, 147, 500

1, 271, 000

Total.

MASSACHUSETTS.
Indian corn bnshels.
Wheat do...
Rye do...
Oats do...
Barley do...
Buckwheat do...
Potatoes do. ..

Tobacco pounds.
Hay tons.

Total

1, 386, 000

15, 300
354, 900
508, 400
51, 450
40, 800

4, 243, 200

4, 350, 000

928, 700

30
16
18
30
25
30
135

1.14

52, 900

30, 500
2,600

102, 900

37, 500
18, 000
51, 800

1, 094, 211

$0 76
1 44

96
43
80
59
42

9 22

1, 390, 411

32.5
11.7
12
35
21
22
116

1 03

57, 200
13, 600
3,000

35, 000
4.900
5,300

35, 700
612, 233

78
1 50
96
48
78
66
48

9 43

766, 933

36
15.2
12
33
26
23
145
LU

5fi, 600
82, 500
4,600

115, 700
5,100

18, 000
35, 500

1, 145, 045

73
1 39
79
40
81
58
40

8 16

1, 413, 045

36
18
13
31
21
12
104

1,500
1. 56

38, 500
850

27, 300
16,400
2,450

. 3, 400
40, 800'

2,900
695, 321

727, 921

78
1 50
86
50
SO
66
56
11

16 00

$1,206,120
702, 720
44,928

1, 327, 410
750, 000
318, 600

2, 937, 06O
11, 501, 028

18, 787, 866

1, 450, 020
238, 680
34, 560

688, 000
80, 262
76, 956

1, 987, 778
5, 946, 558

10, 402, 812

1, 487, 448
686, 660
43, 608

1, 527, 240
107, 406
240, 120

2, 059, 000
10, 371, 360

16, 522, 842

1, 081, 080
22, 950

305, 214
254, 200
41, 160
26, 928

2, 376, 102
478, 500

14, 859, 200

19, 445, 424

AGt
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Table showing the product of each principal crop, j-c, for 1879—Continued.

Ftodact>.

RHODE ISLAND.
Indian com bushels.
Eye. -do...
Oats do...
Barley do...
Potatoes 4 do...
Hay tons.

Total.

COSNECnCUT.
Indian corn bnshela.
Wheat do...
Bye < do...
Oats do...
Barley > do...
Backwheat do...
Potatoes do...
Tobacco pounds.
Hay tons.

Total.

KEW YORK.
Indian com bushels.
Wheat - do...
Rye •• do...
Oata < do...
Barley • do...
Buckwheat do...
Potatoes do...
Tobacco potmds.
Hay.« tons.

Total.

NEW JEREEr.
Indian com bnshels.
Wheat do...

Eye do...

Oats do...
Buckwheat do...
Potatoes do...

Hay tons.

Total.

PESKSl'LVANIA.
Indian corn bushels.
Wheat do...

Eyo - do...

Oata do...
Barley do...
Buckwheat do...
Potatoes do . .

.

Tobacco pounds.
Hay tons.

Total.

DELAWARE.
Indian corn bushels.
Wheat do...
Eye do...
Oats do...
Potatoes V do . .

.

Hay tons

.

Total

2S

268, 800
22, 750
72, 000
8,550

700, COO
113, 700

2, 218, 500
39, 600

484, 800
972, 900
26, 400
117,600

3, 087, 000
9, 660, 000

927, 500

22, 704, 000
10, 746, 000
2, 770, 300

39, 928, 000
6, 200, 000
5, 152, 000

38, 407, 200
2, 432, 750
6, 156, 000

8, 9G9, 200
1, 783, 500

365, 750

5, 216, 000
529, 200

5, 170, 900
661, 100

44, 506, 000
22, 307, 400
2, 973, 600

32, 531, 400
618, 200

3, 740, 000
17, 513, 600
29, 617, 700
3, 400, 200

4, 800, 000
1,012,700

17, 000
369, 600
3G5, 200
34, 600

32
13
24

19
100

1.58

eg

8,400
1,750
3,000

450
7,900

71, 962

93, 462

1,400
1.40

33
15
13
31
35
20
104
,315

1. 16

84

12.?
9.5
32
28
89
1.25

35
15.3
12
31
22-

22
104

1,459
1.34

27
I?.

17
22
83
1.08

76, 500
2,200

30, 300
42, 300
1,200
8,400

31, 500
6,900

662, 500

861, 800

688, 000
716, 400
213, 100

1, 288, 000
248, 000
257, 600
309, 300

1,850
5, 300, 897

9, 089, 147

263, 800
145, 000
38, 500

163, 000

18, COO
58, 100

528, 880

1, 210, 180

1,271,600
1,458,000

247, 800

1, 049, 400
28, 100

170, 000
168, 400
20, 300

2, 544, 179

6, 957, 779

180, 000

77, noo

1, 000
10, 800
4,400

32, 037

312, 137

u o
<s -
firs

$0 75
35
44
90
62

17 50

74
1 50

88
43
68
76
53
12

9 75

61
1 40
75
40
72
54
36
12

9 79

58
1 38
79
40
69
59

12 85

54
1 32

68
36
83
60
37
09

12 88

1 38
05
35
00

14 50

$201,600
19, 337
31,680
7,695

489, 800
1, 989, 750

2, 739, 863

1, 641, 690
59, 400

426, 624
418, 347
17, 952
89, 376

1, 636, 110
1, 159, 200
9, 043, 125

14, 491, 824

13, 849, 440
15, 044, 400
2, 077, 725

15, 971, 200
4, 464, 000
2, 782, 080

13, 826, 592
291, 030

60, 267, 240

128, 574, 607

5, 202, 136
2, 461, 230

288, 942

2, 086, 400
365, 148

3, 050, 831
8, 495, 135

21, 949, 822

24, 033, 240
29, iio, 768
2, 022, 048
11,711,304

513, 108
2, 244, 000
6, 480, 032
2, 66.5, 593

43, 910, 496

123, 025, 587

2, 073, 000
1, 397, .526

11,050
129, 300
219, 120
501,700

4, 931, 75G
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Table showing the product'of each princqyal crop, ^-c.,/or 1879—Continued.

Products.

MAUrtAND
Indian com bushels

.

Wheat <lo...

Byfe do...

Ottto do...

Snck*heat do...

Potatoes do...

Tobacco ..pounds.

Hay tons.

Totol.

VIKGIKIA.

Indian corn bushels.

Wheat do...

Rye do...

Oftts do...

Buckwheat do...

Potatoes do...

Tobacco pounds.
Hay tons.

Total.

NORTH CAROLHtA.
Indian com .bushels.

Wheat do...

Kye ^ do...

Oats do...

Potatoes do...

Tobacco pounds.
Hay tons.

Cotton pounds.

Total.

SOUTH CAROLINA.
Indian com bushels.

Wheat do...

Bye do...

Oata..r ..do...

Potatoes do...

Hay tons.

Cotton pounds.

Total.

GEORGIA.
Indian corn bushola.
Wheat do...

Oats do...

Potatoes do...
Hay tons

.

Cotton pounds

.

Total.

FLORIDA.
Indian corn bushels

.

Oats do...
Cotton pounds

.

Total.

AI,AB.\MA.

Indian corn buKhcls.
Who-it do...
O.Tts do . .

.

rot:>toos do. -.

Hay tons.
Cotton pounds.

Total.

&

13, 721, 040

6, 999, 840
243, 600

3, 638, 600
90, 000

1, 532, 200

25, 826, 400
203, 100

19, 957, 600

8, 851, 320
430, 200

5, 878, 800
52, 200

1,255,800
80, 524, 200

219, 900

25, 678, 000

3, 223, 500
324, 800

4, 270, 400
1, 104, 000

11, 898, 400
118, 400

97, 040, 400

9, 702, 000
1,140,720

38, 000
1, 320, 000

103, 200
25, 200

135, 077, 800

30.6
14.4
12
23
20
94
633

1.20

19
9.2
9
12
18
69
763

1.19

15
7

8
16
92

55G
1.

156
39

7.5
8.4
5
15
86
1.25

143

20, 627, 400
3, 617, 100

6, 747, 000
320, 000
35, 000

248, 352, 000

9.3
9
15
64
1.56

156

1, 04.5, 650
180, SOO

16, 968, 000

8.5
16
105

25,403,300 !

1,502,760
I

2,67.5,800 1

450, 800
I

34,900
I

321, 759, 000

13
8.4
17

98
1.57

170

a.

3

448. 400
488, 100
20, 300

158, 200
4,500

10, 300
40, 800

169, 250

1, 343, 850

1, 050, 400
962, 100

47, 800
489, 900
2,900

is, 200
11.3, 400
184, 790

2, 809, 490

1,711,900
400, 500
40, GOO

26fi, 900
12, 000
21,400
85, ISO

625, 900

3, 224, 380

1, 293, 600
135, 800
7,600

88, 000
1,200

20, 160
944, 600

2, 490, 960

2, 218, 000
401, 900
449, 800

.5, 000
22, 436

1, 592, 000

4, 689, 136

228, 900
11, 800

161, 600

$0 52
1 42

80
40
71
60
05

14 50

$0 49
1 27
63
38
62
56
05

12 40

58
1 28
80
45
63
07

11 22
11

75
1 57
1 22
68
98

6 25
11

70
1 26

57
1 11

14 59
10

401, 800

1, 954, 100
178,900
1.57, 400
4,000
22 229

1, 892^ 700

4, 209, 929

66
1 32
65

1 00
13 56

11

$7, 134, 941
9, 939, 773

194, 880
1, 455, 440

63, 300
919, 320

1, 291, 320
2, 944, 950

23, 944, 524

$9, 779, 224
11, 241, 176

271, 026
2, 233, 944

32, 364
703, 248

4, 326, 210
2, 726, 760

31, 313, 952

14, 893, 530
4, 126, 080

259, 840
1, 921, 680

695, 520
832, 888

1, 328, 448
10, 740, 444

34, 798, 430

7, 276, 500
1, 790, 930

46,360
897, 600
101, 136
157, 500

14, 858, 558

25,128,684

14, 439, 180
4, 557, 548
3, 84.5, 790

355, 200
510, 650

24, 835, 200

48, 543, 566

1, 575, 976
150, 064

1, 696, 800

3, 422, 840

16, 7C6, 178
1,983,643
1, 739, 270

450, 300

473, 244

35,305,490

5G,,803, 625
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TalU showing the product of each principal crop, cf-c.
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TaiU shmring the product of each principal crop, 4'C.,for 1879—Continned.

Prodacta.

OHIO.
Indian com bnshels.
Wheat ......do...

do...Eye.
Oats .....do...
Barley do...
Buckwheat do...
Potatoes do. .-

Tohacco pounds.
Hay tons.

Total.

KICHIGAS.
Indian com bushels

.

Wheat do...
Bye do...
Oats do...
Barley do...
Buckwheat do...
Potatoes do...
Hay tons...

Total.

DTDIAXA.
Indian com hushels.
Wheat do...
Eye do...
Oats do...
Barley do. ..

Buckwheat do. ..

Potatoes do...
Tobacco pounds.
Hay tons.

ToUl.

ILLIKOI8.
Indian com hashels.
Wheat do...
Bye do...
Oats do...
Barley do...
Buckwheat do .

.

Potatoes do ..

Tobacco . pounds

.

Hay tons.

Total.

WISC0X8E!.
Indian com bushels.
Wheat do...
Rye do...
Oats do...
B?.rley do...
Buckwheat do...
Potatoes do. ..

Tobacco pounds.
Hay tons.

Total.

MIXXiaOTA.
Indian com bushels

.

Wheat do...
Bye do...
Oats ,do...
Bailey do...
Buckwheat do...
Potatoes do-.-
Eay tons.

Total

105, 680, 000
36, .551. 7.50

1, 240, IGO
25. 716, 990
i; 270, 500

305, 900
10, 622. <S00

14, 091, 000
2, 456. 000

35
19.5
18.4
29.9
33
19
87
671
L17

S5

3, 019, 600

1, 876, .500

67,400
860,100
38,500
16,100

124, 400
21,000

2, 099, 145

$0 39
1 20
69
30
76
75
43
06

10 65

8, 122, 745

30, 913, 500
28, 773, 120

218,400
12, 066, 800

1, 021, 8<.0

595, 200
10, 994, 900

808,800

37
19.2
13
32.2
26
16
U3
L22

835,500
1, 498, 600

16. 800
394,000
39.300
37,200
97,300
662.951

3, 581. 651

134. 920, .500

43, 709. 960
O'M, 000

14, 028, 310
550, 800
160, 000

4, 080, 000

6, 636, 000

1, 411, 2C0

33
20.3
17.5
28.3
27
20
68

840
1.21

4,088,500
2, 153, 200

28,800
495, 700
20,400
8,000
60,000
7,900

1, 166. 281

45
1 17

64
35
71
€3
41

12 56

34
1 17
71
28
78
70
41
05

9 84

8, 028, 781

312, 221, 000
44,896,830
4, 050, 000

47, 570, 400
575, 000
147, 900

12, 731, 200
4, 550, 000
2, 648, 500

35
18.7
18
32
23
17
88
650
1.21

8, 920, 600

2, 400, 900
225, 000

1, 4Si), 700
25, 000
8,700

144,900
7,000

2, 188, 843

15, 410, 643

31
1 07

61
27
59
76
50
<06

9 39

39,912,600
20, 565, 720
2, 808, OOO

34, OG?. 200

4, 320. 000
520, 200

13, 555, 800

5, 474. 900
1, 227, 600

39
12.6
15
39
27
17

102
1,033

1.44

1, 023, 400
1, 632. 200

187, 200
888, 800

• 160, 000
30,600

132, 900
5.300

852, 500

39
1 04

63
30
61
70
33
12

8 58

4, 912, 900

15, 715, 000
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TaUe bhowino tlwjjroiluct qf emh prmcijml crop, ^c, for 1879—Gout iiuisd,

Products.

IOWA.
Infljan com bushels.
Wheat do.
Kye do.
Oats do...
Barley ,.-.., do...
Bnckwlieat do...
Potatoes do ..

Hay tons.

Total.

MISSOURI.
Indian com bushels.
Wheat do...
Eye do...
Oats do...
Buckwheat do...
Potatoes , do...
Tobacco , pounds.
Hay to:as.

Total.

KAKSAS.
Indian com bushels.
Wheat do...
Eye do...
Oats do...
Barley. do...
Buckwheat do...
Potatoes do...
Hay tons.

Total.

NZBKASEA.
Indian com bushels.
Wheat do...
Eye , do.
Oats do...
Barley do...
Buckwheat do...
Potatoes do...
Hay tons.

Total.

CALIFOKNIA.
Indian com bushels

.

Wheat \ do...
Kye do...
Oats do...
Barley do...
Potatoes do...
Hay tons.

Total.

OREGON.
Indian com bushels.
Wheat do...
Eye do...
Oata , do...
Barley ....do...
Potatoes do...
Hay tons.

Total.

NEVADA, COLORADO, AND TERRITORIES.
Indian com bushels.
"VVTieat do...
Oats do...
Potatoes do...
Tobacco......... pounds.
Hay , tons.
Conon pounds.

Total

185,189,200
32, 7£G, S80

3C5, 040
37, 25G, 400

4, 200, ceo
144, 000

9, 090, 200

3, 564, 000

141, 039, 400
26, 801, 600

804, 100

15, 429, 120

56, 000

6, 897, 800
15, 050, 100

1, 053, 000

89, 720, 400

18, 089, 500

2, 220, 000

12, 015, 000
£--,, 000

69, 700

4, 184, 000

1, 499, 400

62, 45D, 400
13, 043, 590

1, 192, 280
6, 160, 000

1, 600, 000

47, 500

1, 215, COO

620, 400

2, 814, 000

35, 000, 000
230, 100

5, 072, 100
14,501,500
4, 247, 900

1, 232, 900

142, 400

8, 188, 800
24, 200

2, 916, 000

480, 000

885, 600

186, 200

2, 751, 000

IC, 000, 000

1,815,000
1, 2G0, 000

2, 251, 600
320, 000

31, 575, 000

38
10.2
15.6
36
22
18
86
1. 54

37
14
17
24.6
20
91
C63
1.06

07

41
11.3
16.4
32
20
25
81
1.83

28
14
17.

32
23
107

1.

32
16
22

. 30
30
123

2.10

30
13
25
120
866
1.28

250

Mo

4, 873, 400
3, 214, 400

23,400
l,o;u,300

195, 000
8,000

105, 700
2, 314, 286

11, 769, 080

3, 836, 200
1, 914, 400

47, 300
627, 200
2,800

75, 800
22, 700

993. 390

7, 519, 796

2, 718, 800

1, 644, 500
111,000
480, 600
45, 000
4,100

52, 300

897, 844

5, 954, 144

1, 523, 400
1, 154, 300

72, 700
192. 500
80, 000
1,900

15,000
339, 016

3, 378, 816

100, 500

2, 500, 000
13, 000

153, 700
030, 500
39, 700

756, 380

4, 193, 780

4,450
511, 800
1,100

81,000
16, 000
7,200

88, 667

710, 217

91, 700

1, 300, 000

72, 600
10, 500
2,600

250, 000
126, 300

1, 853, 700

^7,

$0 24
92
54
23
45
69
32

4 54

25
1 01

61
26
63
48
05

9 43

27
89
51
20
43
91
79

4 01

21
84
41
23
37
68
38

3 23

79
1 23
1 17
67
56
65

9 93

S3
98

1 00
44
64
42

10 80

90
1 06
66
92
7

12 50
9.5

$44,445,408
ao.ion.o.-io

197, 122
8, 568, 972
1, 930, 500

99, 300
2, 908, SG4

16, 180, 560

104, 494, 716

85, 484, 850
27, 069, 616

490, 501

4, Oil, 571
35, 280

3, 310, 944
752, 505

9, 929, 790

81, 085, 057

24, 224, 508
16, 099, 655
1, 132, 200
3, 123, 900

290, 250
63, 427

3, 30.5, 360
6, 012, 594

54,251,894

13, 116, 474
10, 950, 618

488, 835
1, 416, 800

592, 000
32, 300

437, 400

2, 003, 892

29, 044, 317

2, 223, 060
43, 050, 000

209, 217
3, 398, 307
8,120,840
2, 7C1, 135

12, 242, 697

72, 065, 256

132,432
8, 025, 024

24, 200
1, 283, 040

307, 200
371, 952

2, 010, 960

12,154,808

2, 475, 900
17, 914, 000

1, 197, 900

1, 159, 200
1.57, 012

4, 000, 000

2, 999, 626

29, 904, 237
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Table shoiving i]ie average cash value :e0r acre of farm pro^neis for the year 1879.

States.

Maine ,-
New Hatppsliire . , .

.

Vermont.-
Masaftcliusetta
Kbode Island
Connecticut
New York
New Jersey
Pennsylvania
Delaware ,.

Maryland
Virginia
North Carolina
South Carolina..,.,.
Georgia
Florida
Alabama
Mississippi
Looisiana..,
Texas
Arkansas
Tennessee ,

West Virginia ,

Kentucky ,..

Ohio....,...,..,.-..
Michigan ,

Indiana
Illinois .,

Wisconsin.,
Minnesota ..,..
Iowa... .i.'r-
Missouri
Kansas
Nebraska
California
Oregon
Nevada, Colorado,
and the Territories

$22 80
25 05
20 28
23 08
24 00
21 46
20 la
19 72
18 90
14 85
15 91
9 31
8 70
5 62
6 51

83
8 58
9 92

11 40
13 39
13 92
9 25

14 26
11 84
13 65
16 65
11 22
10 85
15 21
9 45
9 12
9 25
8 91
8 61

22 12

2Q 7G

27 00

$23 04
17 55
21 13

27 00

27 00
21 00
10 97
20 20
17 P4
20 45
11 68
8 96

13 19
11 34

11 09
9 79

8 74
8 56
8 72
14 04
15 12
23 40
22 46
23 75
20 01
13 10
11 56
9 38
14 14

9 79
9 49
17 22
15 68

13 78

$17 28
n 52
9 48

11 18
11 05
14 08
U 75
7 50
8 18

11 05
9 00

5 67
6 40
C 10

12 00
10 01
7 10
6 22
9 78
12 70
8 32
12 42
10 D8
9 45

10 78
8 42
10 37
10 20
6 72

20 71
22 00

$12 90
10 80
13 20
15 50
10 56
9 89
12 40
12 80
11 16
7 70
9 20
4 56
7 20
10 20
8 55

13 28

U 05
7 08
9 38
15 50
10 67
6 30
7 14
6 05
8 97

11 27
7 92
8 64

U 70
8 05
8 28
6 40
6 GO
7 36
22 11
15 84

16 50

120 00
10 38
21 00
10 80
17 10
14 9G
18 00

18 20

8 00
22 68
25 08
18 46
21 06
13 57
10 47
12 47
9 QO

$17 70
14 52
13 34
7 02

10 C4
10 80
19 32
13 20

14 20
11 16

12 24
12 81

6 45
7 40
12 88
19 20

14 25
10 08
14 00
12 02
11 90

12 40
12 42
12 60
15 47
17 00

$56 70
55 68
58 00
58 24

C2 00
51 94
87 44
52 51
38 48
49 80
56 40
38 04
57 96
84 28
71 04

$105 00

98 00

68 73

60 63
79 98
65 00
34 04
33 66
87 41
40 33
27 88
44 00
33 66
34 50
27 52
43 68
03 20
29 16
69 55

51 60

110 40

108 00
157 80

131 31

31 65
38 15
38 92

40 00
39 48
39 65
40 26

$10 51
9 71
9 00

24 90
27 65
13 65
11 30
16 06
17 26
15 06
17 40
14 76
15 60
7 81

22 76

21 29
25 51

42 00
30 00
123 96

33 15

60 G2

12 57
19 03
14 99
10 92
14 58
12 46
15 32
11 91

11 30
12 36

7 44
G 99

10 00
6 70
5 91
10 19
22 08

16 00

$17 16
15 73
15 60
10 50
18 70
18 60
20 20
17 50
27 50
26 80

23 75

Tal'le showing the average cash value per acre of the principal crops of the farm, talcen to-

gether, for the year 1879.

States.
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A general summary slioxolng the estimated quantities, numher of acres, and aggregate value
of the principal crops of the farm in 1879.

Products.
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HOPS.

The hop crop reached its greatest production in 1877, in which year
it is estimated that 60,000 acres were planted, yielding an average ot

050 pounds per acre, and resulting in a total crop of 39,000,000 pounds.
The exports for the fiscal year ending June 30, 1878, and which were of

the crop of 1877, were 18,458,782 pounds. The low prices consequent
on such large production, added to a cyo\) of very poor quality, made
the crop gathered in 1878 a very disastrous industry for those engaged
in it, and caused a large area in hops to be abandoned. For 1879 it

was estimated that a decrease of 20 per cent, had taken place in the
area cultivated, leaving 48,000 acres in hops. New York and Wisconsin
grew over two-thirds of the crop of the country. Owing to disaster in

the crop in Europe the price has advanced to 30 cents per pound against
10 cents last year, and the export which, for the fiscal year ending June
30, 1879, only amounted to 5,458,159 pounds, has risen in the six months
succeeding that date to 9,370,377 pounds.

PEANUTS (AracMs hypogm).

This nut, sometimes called pindar and ground-nut, is a native Of
Africa. It was first grown in this country in North and South Carolina
and exported to France. Afterward, and until the last twenty years,

it was imported into this country for the manufacture of oil. Of late

years the importation has fallen very low, owing to the increase of cul-

tivation keeping i:)ace with the demand. It is still used for the manu-
facture of oil, and largely used in adulterating chocolate, but the great
demand is for edible puri)oses.

The crop shows a great increase since 10 years.

The States of Virginia, Tennessee, and North Carolina grow five-

sixths of the crop, but it is cultivated to a small extent for home use in
all the Southern States. In 1875 the total crop was 785,000 bushels,
being 115,000 • more than the year previous ; in 1878 the crop was
1,390,000 bushels, of which Virginia raised 875,000 ; Tennessee, 425,000,
and North Carolina, 90,000 bushels.
In 1879 there was a large increase in the area planted, and estimated

at 12 per cent, for the whole country. The yield also was greater, thus
making a crop, according to commercial estimates, of 1,725,000 bushels.
The weight per bushel varies in different localities, and is from 22 to 28
pounds per bushel. The value is about $1.15 per bushel, thus making
a value of |J ,983,750 for the crop of 1879.

CEANBEERY.

The American cranberry
(
Vaccinium macrocarpon) is found in a wild

state in boggy land throughout the northern portions of the United
States and Canada. The cultivation of the cranberry was commenced
in the early part of the present century, but tiU thirty years ago was on
a very limited scale ; the first culture was in the vicinity of Cape Cod.
The cro]i of the country is divided into three divisions, namely, the New
England, New Jersey, and the Western. The New England crop in-
cludes all raised in the New England States, three-fourtbs of which is
raised in tbe vicinity of Cape Cod; the Western crop includes that
gathered in Michigan, Wisconsin, Minnesota, Iowa, and Northern Ohio
and Indiana. The following table is extracted from the report of N. E.
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French, esq., statistician of the Xew Jersey Cranberry Growers' Asso-
ciation, and gives the estimate of the crop for the last five years. To
his estimates of the Xew Jersey crop is added the small crop of New
York, which averages 4,000 bushels a year.

1875. 1876. 1877. 1878. 1879.

New England
Kew Jersey..
Western

Total...

Bushels.
75, 000

115, 000
40, 000

Bushels.
65, 000
93, 000
40, 000

Bushels.
164,229
157, 100
79, 500

Bushels.
125, 000

63, 000
107, 7G9

Bushels.
165, 000
78, 000
75, 000

230, 000 198,000
!

400,829 295, 769 318,000

It will be seen from the above table that the production varies greatly

each year
;
per consequence, the price per bushel shows annually a cor-

responding fluctuation. The crop of 1879 was a very large one in New
England, and ripened very early ; the market in the East was over-

stocked, and prices fell as low as $4.50 per barrel. Later in the season

the price rallied, and was $2.50 to $3 per bushel. The yield of cranber-

ries is from 50 to 300 bushels per acre ; the latter, however, is on land
exceptionally productive. A fair average for the whole country is 110

bushels per acre. For preservation and facility of handling they are

generally picked in crates of one bushel each. The following is the size

adopted by the cranberry association of New Jersey : Bushel crate, 8fx
12x22 inches.

FAEM LABOR AND WAGES.

The following table of wages paid for labor in the farming districts

of the United States was compiled from returns made in the month of

April, 1880, and is placed in the report of this year. Apparently it

should be in the report of 1880 ; but as the returns are made in the

spring following the date of the report and before the funds to print the

report of that year are available, it is deemed best to place the facts be-

fore the public at as early a day as possible, and not wait till after the

close of the year. The same explauation applies to the table of labor

and wages published in the report of 1878, and which was the rate of

wages for April, 1879.
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Average wages for 1880.
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in the decline of wages the cost of subsistence declined in quite the same
ratio, but for this year the proportion is largely in favor of the laborer,

as the cost of subsistence remains nearly at the lowest rate, while the

wage has materially advanced. The average price for labor, with board,

.is $14.56. An analysis of the figures in the first column shows only

three States reporting less than last year, viz, Texas, Minnesota, and
California 5 but a glance at the second column, or the wage paid with

board, shows a marked increase. It must be borne in mind, however,

that in all these States the sparseness of population and absence of the

facilities of the older States render it both necessary and convenient to

lodge and feed the hired help. The price paid, therefore, with board, is

the safest indication of the value of labor in those States.

As was to be expected the greatest increase has been in those States

where agriculture had been the most remunerative since last year. Thus
in the West and those States bordering on the Ohio River, which were
the most favored, the increase has been the largest. The same applies

to the cotton States. With the higher price for cotton, the advance has
been universal, and is in some sections as high as 8 or 10 per cent. The
demand for labor is good in all sections of the country. In the iTew

England and Middle States there is a steady and good demand for re-

liable men, and prices for that class have advanced very materially.

The larger number of reports from these sections state that the usual

custom is to hire with board and for the season.

In the South Atlantic and Gulf States there is an active demand for

all kinds of steady labor. Many correspondents report that the share

system, or a division of the product in lieu of wages, was gTOwing more
unpopular daily, and that the freedmen are becoming more and more
landholders. In Mississippi and Louisiana there are a few reports of

scarcity of labor, owing to the exodus to Kansas and the Korth, but in

the same localities there is reported a good demand for reliable labor of

all kinds. In the Northwestern States the supply of labor is quite equal

to the demand. In that section most of the inhabitants are land-owners,

and only hire help at harvest time, but skilled labor is reported in good
demand. In the Territories and on the Pacific slope the demand is re-

ported as good, except in New Mexico and Montana, where a surplus is

noticed. In the first-named Territory the surx)lus is attributed to the

opening of the railway fi'om Kansas, and in the lay;er to the large num-
ber of young and unskilled laborers arriving.

VALUE OF LAJS^DS.

In 1867 this department investigated the relative value of lands in the

United States, and the results, in part, were published in the annual

report of that year. The changes in the values of farm lands and of

unimproved lands were carefully noted and compared. The following

table shows the result of that comparison, or the changes that had taken

place in farming estates from 1860 to 1867. IS'O one will forget that

these seven years embraced four years of devastating war, in the de-

structive ravages of which a large portion of our country was dircctly

involved.
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Ciutnav ill the value of farm lands from 1860 to 1867.
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the close ofthe civil war. The correspondence of the department shows an
increasing desire to ascertain the facts and principles "which have regu-
lated this movement in the past, and whether a more advantageous
direction could be given it for the future. To meet this general desire,

the Commissioner of Agriculture ordered a statistical investigation of
the facts attainable on this question. A circular, returnable May 15,

1879, was sent to our regular correspondents, in which were embraced
inquiries as to the extent and value of unoccupied land, cleared or

timbered, the facilities for travel, transportation, and marketing of

products, educational and church facilities, the number and class of im-

migrants and the States and countries from which they came, the cus-

toms and terms of leasing lands, &c.
It was desirable to know how far inducements to the migration of

the agricultural classes rested upon land open to appropriation else-

where ; hence the first point of inquiry was the amount of such lands
in the different States. This inquiry referred to lands held by the na-

tional and State governments. In regard to the former, the inquiry

narrowed itself down to what are called tlie public land States.

Inasmuch as the General Land Office at Washington, with its own
records ixom the commencement of its operation, has declared its ina-

bility to state the amount of land remaining at its disposal, we did not
expect our correspondents to be able to supply this information.

The public lands of the United States originally embraced the States

north of the Ohio River, and the States and Territories between the
Mississippi Eiver and the Pacific Ocean, except Texas, together with
Florida, Alabama, and Mississippi.

The title to unoccupied lands in these States and Territories was either

granted by individual States to the Union after the Revolution or ac-

quired by treaty, purchase, or conquest since the administration of

President Jefferson.

According to the report" of the Commissioner of the General Land
Office for 1878, the total area of the public domain was 1,814,772,648

acres, of which 724,311,447 acres had been surveyed, leaving 1,090,461,171

acres unsurveyed. Some of the unsurveyed lands are covered by in-

choate titles that will inure to railway corporations and pre-emption

settlers upon tlie completion of survey, but the great mass of these

unsurveyed lands are, as yet, entirely uncovered by any private claims,

and are consequently ox)en to settlement. Of tlfe above area of un-

surveyed lands, 369,529,600 acres are in Alaska, of which a former
Commissioner of the General Land Office, Mr. Joseph S. Wilson, esti-

mated that about 20,000 square miles or 12,800,000 acres are fit for some
kind of agricultural settlement ; this is about half the area of Ohio. A
large portion of the i^nsettled land west of the Mississippi River con-

sists of broken mountain country and of arid alkali soil unfit for culti-

vation by any process now known. The Indian Territory, embracing
44,154,240 acres, is reserved for the occupancy of Indian tribes, and
hence is not open to white settlement- Making all deductions, it is safe

to estimate that of the unsurveyed lands there remain 500 million acres

suitable for profitable culture and uncovered by private title of any
kind.
Of tlie surveyed lands it is difficult to form anything like a satisfacv

tory estimate. The public surveys have been completed in the States

north of the Ohio River, in Alabama, Mississippi, and in all the States

just west of the Mississippi River except Minnesota.
Our correspondents in these States report quite large bodies of unoc-

cupied laud. In Alabama there are 91 ,000 acres of United States land in
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Crensliaw County, 85,000 in Monroe, 100,000 in Franklin, 40,000 in Oon-
eculi, and smaller tracts in others. In Mississippi, Scott County reports
42,000 acres 5 Lauderdale, 40,000 ; and Winston, 30,000. In Florida, where
7,827,724 acres are still unsurveyed. Clay County reports 140,000 acres

;

Santa Rosa, 87,000; the southern counties, embracing the "everglades,"
have been to a small extent appropriated by private parties, though
large areas have been donated to the State as " swamp lands." Louisi-

anahas 1,229,396 acres yetunsurveyed. Our correspondent reports 130,000
acres in Bienville, 29,000 in Claiborne, and smaller tracts in other par-

ishes. In Arkansas vast tracts of government land, aU surveyed, are
open to settlers ; about half of Garland County, 309,000 acres in Van
Buren, 100,000 in Pike, and large bodies in other counties. These South-
ern States probably still contain from 15 to 20 million acres of United
States land open to settlers under the land laws, by i)urchase, pre-emp-
tion, and homestead titles. North of the Ohio Eiver the government
title has been extinguished to all lands in Ohio, Indiana, and Illinois,

except a few isolated small tracts of refuse land. In Northern,Michi-
gan several counties still report vast bodies -, Chippewa, 500,000 acres

;

Delta, 100,000; Alcona, 30,000, &c. Very large tracts are found in
Northern Wisconsin; Oconto and Lincoln Counties are supposed to have
upwards of a million acres ; in the southern counties also large bodies
are found unoccupied. In the absence of definite statistics it may be
safe to estimate the amount of government land in these States uncov-
ered by private titles a,t from five to seven million acres.

West of the Mississippi Eiver, Minnesota, Nebraska, and Colorado
still embrace 67,884,579 acres of unsurveyed land, Iowa, Missouri, and
Kansas having completed their surveys. The total a-mount of surveyed
land in these six States is 230,104,921 acres. Of this area a very large
amount has been donated to States and railway corporations, and a very
large area taken by private claimants. It is not unreasonable, however,
to estimate that about 100,000,000 acres, or one-third the area of these
States, remains at the disposal of the general government.
In the Territories of Dakota, Wyoming, New Mexico, Utah, Idaho,

and Montana, embracing an area of 438,119,680 acres, about six-sevenths,
or 373,748,118 acres, remain unsurveyed, but of this area a considerable
amount will inure to railway corporations as soon as the surveys are com-
pleted. Probably 250^000,000 acres of land suited to agricultural settle-

ment yet remain at the disposal of the government.
On the Pacific slope three States, California, Oregon, and Nevada, and

two Territories, Arizona and Washington, covering in all 351,408,000
acres, about five-sevenths, or 250,290,564 acres, remain unsurveyed. In-
dividual or corporate title lias attached to an area about equal to the sur-

veyed lands, but of the remainder a large proportion is coyered with
mountam ranges, or with an arid climate, rendering it unfit for any kind
of farming except, perhaps, sheep farming.

In regard to lands at the disposal of the different States, the information
is less general or specific. None of our correspondents found any such
lands available for private settlement in the New England or Middle
States. Craig County, Virginia, reports 2,000 acres. State lands un-
disposed of are also reported in several counties of North Carolina,
viz, Pamlico, Hyde, Graham, Bladen, Caldwell, Allehgany, Camden, Hen-
derson, Tyrrel, Wilkes, and Montgomery. Similar reports from Beau-
fort, Colleton, and Clarendon, in South Carolina. Camden, Georgia,
reports 60,000 acres.

All ttie Gulf States report considerable bodies of State land disposa-
ble in different counties. Texas on her accession to the Union stipu-
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lated for tlie possession of her own public lands, and has consequently
an immense domain open to settlement. The other Gulf States were
all erected out of the public domain, and have been endowed by the
general government with various laud grants under tlie educational,

swamp land, and other laws. Of the Southern inland States, only Ar-
kansas is a public-land State, and hence has had numerous grants from
the general government, of which a considerable portion remains un-

sold. In Tennessee, where the unoccupied lands had been ceded to the
Union by North Carolina, the lands were found so covered by contra-

dictory private claims that the general government ceded tliem to

the State of Tennessee. From our returns we conclude that the mass of

these lands have passed into private ownership, as only two counties,

Fentress and Meigs, note any remnant within their borders. West Vir-

ginia and Kentucky report no lands of this character.

In Ohio no State land is reported; in Indiana our correspondent in

Jasper County reports 40,000 acres. In IS"orthern Michigan large bodies
of State lands are yet undisposed of. Wisconsin has largely disposed
of her lands, yet several counties report from 10,000 to 20,000 acres. Min-
nesota has a large amount of State land undisposed of ; only half the
couuty of Crow Wing has passed into private ownership. Iowa has
mostly disposed of her State lands. Considerable tracts are scattered

throughMissouri ; but Kansas, iSTebraska, and Coloradopresent very large
areas. The Territories have received but small endowinents as yet, and
consequently have but httle to offer. On the Pacific coast numerous
tracts of State land await disposal.

Of lands granted for rail and wagon road construction the total area
is 198,165,794 acres, of which 59,308,581 were granted to foiuteen States,

viz, Illinois, Mississipx)i, Alabama, Florida, Louisiana, Arkansax, Mis-
souri, Iowa, Michigan, Wisconsin, Minnesota, Kansas, California, and
Oregon, in behalf of railways chartered by them. To the corporations
commonly known as the Pacific roads were granted about 135,000,000
acres. The locality of many of the later donations cannot be deter-

mined till the public surveys along their lines shall have been completed.
The endowments vary in amount. The earlier roads, such as the Illi-

nois Central, Avere allowed the odd-numbered sections within six miles
on either side of the road, and selections of odd-numbered sections be-

tween that limit and fifteen miles to replace sections within six miles

to which i)rior rights had attached. In some of the later grants the
limits of the original and reserve tracts were increased to 20 and 30
miles respectively. Some of these grants have lapsed through Aiilure

of the grantees to comply with the conditions required by law. Of the
above aggregate, 3,857,213 acres were granted to three States, viz, Wis-
consin, Michigan, and Oregon, for military and wagon roads.

Of unoccupied lands belonging to individuals, vast areas are reported
in aU sections of the Union. In the mountain and forest regions of the
older States, for instance, we are informed that from half to three-fourths

of whole counties are held, without occupation or cultivation of Jiny kind,

by i:)rivate parties. Much of this represents valuable mineral lands, and
other woodlands largely on mountain slopes. Such lands are to a small
extent available for agricultm'e. There is no doubt that in a greatmany
instances men have more real estate than they can i^rofitably manage, and
that many ehgible farm tracts are available to purchasers from this

source. Our reports, however, are too fragmentary to admit of tabula-

tion.

• The prices of farm lands, bcyth cleared and timbered, were made sub-



REPORT OP THE STATISTICIAN. 151

ject of iuquiry in several different investigations. The following table

shows tlie results of those inquuies for 1880

:

states,
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cent. Many counties report a very considerable appreciation from va^

rioup causes. The increase in tobacco culture, the abundance and high

price of the last cotton crop, manufacturing and mining enterprises, &c.,

are mentioned as among the causes of this improvement.
The Gulf States estimate a rise of 8 per cent. The Florida figures,

28 per cent., are believed to be excessive, but the small area of farm-

land compared with other States in this section, renders this excess of

little importance in the general estimate. On the other hand, the esti-

mate of Texas, 4.8 per cent., is evidently too low. In Florida vast areas

of timber land are just coming into market, and the special value of the

land depends not upon its adaptability for agriculture as for the tim-

ber to be cut off it. In all these States are large amounts of public

lands available for settlement and purchase from the government. In

the western counties the exodus of African laborers has caused some
reaction and caused some lands to be thrown upon the market. The
yellow fever also had its reactive influence. In several counties a rapid

denudation of timber lands is noted.

The Southern inland States claim an improvement of 9 per cent. In
Arkansas the rapid increase of population and settlement will account

for this improvement. In Tennessee and West Virginia there has been
a considerable increase in the mining population and in mining enter-

prise. The removal of colored laborers to Kansas has caused an influx

of white labor. In these and in other Southern States it is noted that

the freedmen are becoming land-owners to an extent hitherto unex-

pected.
Korth of the Ohio the enhancement in the value of lands was about

9 per cent. An increased demand for real estate has sprung up under
the operation of several causes. Mineral and manufacturing enterprise

are advancing in different parts of this region, tlie latter at giant strides;

but the advance in prices of farm lands in this region is evidently due
to the immense crops of 1879. Several correspondents complain that

timber land is becoming scarce, yet in all these States cleared land

bears a higher average price.

West of the Mississippi River farm lands increased 10 per cent, in

value. In the prairie States—Iowa, Kansas, and Nebraska—timber land

bears a higher price than cleared land, and in these States a very con-

siderable effort has been made to plant lands in timber. The rapid in-

crease in population, together with the extension of manufacturing en-

terprise in these States, will account for the increase in farm values.

The Pacific States show but 3 per cent, increase. The effect of the

late labor agitation in California is seen in this fact. This agitation,

however, has measurably quieted down. Several of our correspondents

reflect at some length the aspects of local opinion and feeling on the

Chinese labor question. The peculiar character of this labor tends to

create a disturbance in the general labor market. How it is to be ad-

justed does not appear from any facts yet developed. Late events on
the Pacific coast show a tendency in this class of laborers to diffuse

themselves over the whole country and not to locate in that section ex-

clusively. In many respects this is desirable. The disturbing influence

of this cheap labor will be felt far less if diffused over the whole country.

The above exhibits some of the leading laws and causes regulating

the problem of inter-State migration and settlement in our country, as

developed by our late investigations. We have presented already such

generalizations as the present state of the inquiry will bear. It is a

question which demands a continued annual investigation, and from

which good results may be anticipated.
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OUR AGRICULTUEAL EXPORTS.
Statement of the exports of agricHltural products of the United States, ivith their immediate

mannfactures, for the two fiscal years ending June 30, 1879, compiled from the Treasury
report of commerce and navigation.

Products.

1878.

Qaantity. Value.

1879.

Qaantity. Value.

Animals, living

:

Hogs numljer .

,

Homed cattle do...
Horses do...
Mules do

—

Sheep do...
All other, and fowls do

—

Animal matter

:

Bone-black, ivory-hlack, &o pounds.

.

Bones and bone-dust cwt.
Candles pounds..

Furs and fur-skins
Glue pounds.
Hair:

Unmanufactured
Manufactures of

Hides and skins, other than furs
Leather

:

Sorts not specified pounds..
Morocco, and other fine

Boots and shoes pairs.
Saddlery and harness
Other manufactures

Oil:
Lard gallons.
Other animal do

Provisions

:

Bacon and hams pounds.
Beef: Fresh do...

Salted do
Butter do
Cheese do
Condensed milk
Eggs dozen..
Lard pounds..
Mutton, fresh do
Pork do
Preserved meats

Soap:
Perfumed and toilet ,

AU other pounds..
Tallow do....
Wax do
Wool:

Raw and fleece .................pounds..
Carpets yards..
Other manufactures

29,284
80, 040
4,104
3,860

183, 993

2, 738, 784
47, 429

1, 567, 265

250, 563

28, 389, 140

""35i,'i52

1, 651, 648
19, 823

592, 814, 351

54, 046, 771
38, 831, 379
21, 837, 117

123, 783, 736

94, 265

342, 667, 920
130, 582

71, 889, 255

10, 910, 742
85, 505, 919

326, 613

347, 854
10, 626

$267, 259

3, 806, 813
798, 728
501, 513

833, 499
46,841

80, 740
78, 989

218, 985

2, 618, 100

31, 247

361, 348

30, 283

1,286,840

6, 189, 052
903, 908
468, 436
127, 000
391, 574

994,440
17,447

51, 752, 068

5, 009, 856

2, 973, 234

3, 931, 822
14, 103, 529

128, 284
14, 880

30, 014, 254
9,272

4, 913, 657

5, 102, 625

36, 272
621, 867

6, 695, 377
95, 074

93, 358
10, 430

438, 554

75, 129
136, 720
3,915
4,153

215, 680

1, 026, 127
42,393

1, 815, 699

394, 097

28, 719, 623

"329,'355

1, 963, 208
145,641

732, 249, 576
54, 025, 832
36, 950, 663
38, 248, 016

141, 654, 474

91, 740
326, 658, 686

1, 440, 197

84,401,676

12, 297, 689
99, 963, 752

168, 745

60, 784
8,133

$700, 2C2
8, 379, 200

770, 742
530, 989

1, 082, 938

23, 623

48,347
70, 800

225, 104
4, 828, 158

43, 779

279,170
18, 629

1,171,523

5, 846, 882
953, 188
402, 557
132, 699
433, 743

1,037,923
134,832

61, 074, 433
4, 883, 080
2, 336, 378
5,421,205

12, 579, 968
119,883
14,258

22, 856, 673
123, 013

4, 807, 568
7, 311, 408

30,827
621, 311

61, 934, 940
45, 823

17,644
8,118

338, 615

Total value of animals and animal
matter

, $145, 587, 515 $146,641,233

Breadstuffs and other preparations

:

Barley bushels.
Bread and biscuit .pounds

.

Com bushels.
Com-meal barrels.
Oats bushels.
Bye do...
Bye-flour barrels.
Wheat bushels.
Wheat-flour barrels.
Other emaU grain and pulse
Other preparations of grain
Bice ............pounds.

Total value of breadstuffs, <fec

3, 921, 501
14, 392, 231
85, 461, 098

432, 753
3, 715, 479
4, 207, 912

6,962
72, 404, 961
3, 947, 333

631, 105

2, 565, 736
730, 317

48, 030, 358
1, 336, 187
1, 277, 920

3, 051, 739
30, 775

96, 872, 016
25, 095, 721

1, 077, 433

1, 709, 630
33,953

715, 530

15, 565, 190
86, 296, 252

397, 160

5, 452, 136

4, 851, 715
4,351

122, 353, 936

5, 629, 714

740, 136

401, 180
682, 471

40, 655, 120
1, 052, 231
1, 618, 644
3, 103, 970

15, 113
130, 701, 079
29, 567, 713

817, 536
1, 740, 471

35, 538

$181, 811, 794 $210, 391, 066

Cotton, and its manufactures

:

Sea Island pounds.
Other manufactures do...
Colored goods yards.
Uncolored do...
All other manufactures

6, 325, 147
1, 601, 208, 364

37, 765, 313
88, 528, 192

1, 616, 214
178, 415, 270

2, 959, 910
7, 053, 403
1, 425, 287

4, 030, 228
1, 624, 342, 605

45, 116, 058

84, 081, 319

1, 108, 072
161, 196, 178

3, 209, 285
6, 288, 131

1, 356, 534

Total value of cotton, &o

,

191, 470, 144 173, 158, 200
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Statement of the exports of agricultural products of llie United States, <Jr.~Coatiniicd.*

Products.

1&78.

Quantity. Value.

1873.

Quantity. Value.

Wood, and its producta:
Boarda, planks, joistg, &c M feet..

L.'ithg, palings, picliets, &c M..
Shingles M..
Bos-shooks
Other shoots, staves, and heading
Hogsheads and barrels, empty..number.

.

All other lumber
Fire-wood cords..

Hop, hoop, telegraph, and other poles

Logs, masts, spars, and other whole timber
Timber, saTred and hewed cubic feet..

All other timber
Household furniture
"Woodenware
AH other manufactures
Ashes, pot and pearl pounds'.

.

Bark, for tanning
Besin and turpentine barrels .

.

Spirits of turpentine gaUona .

.

Tar and pitch barrels..

313, 143
3,050

4C, 518

82, 402

"'2,' 837'

18, 361, 915

679, 882

1, 042, 183

7, 633, 568
73, 407

Total value of wood, &c .

Miscellaneous

:

Brooms, brashes, &c
Cordage, ropes, and twine of all

kinds pounds..
Fruits:

Apples: Dried pounds..
Green or ripe bushels .

.

Other, green, ripe, or dried
Preserved, in cans or otherwise

Ginseng pounds..
Hay tons..

Hemp:
Unmanufactured cwt..
Cable and cordage do

—

AH other manufactures
Hops pounds .

.

Liquors, alcoholic, cider and beer

:

Ale and porter

:

In bottles .....dozens..
In casks ..........gallons..

Spirits, distilled from:
Grain ......gallons..
Molasses do

—

Other materials do

—

Wine do...,

Oil-eake pounds..
Oil:

Cotton-seed gallons..

Linseed do

—

Essential or volatile

Seeds:
Cotton pounds..
Flax or lint bushels..

All other
Starch ponnus..
Sugar:

Brown pounds..
Eefined do

—

Molasses gallons .

.

Candy and confectionery ,

Tobacco

:

Leaf pounds..
CLsars M..
Snuff pounds.

.

Otlier manufactures
Vegetables, &c.

:

Onions bushels

.

Pickles and sauces
Potatoes bosLel.')

.

All other
Vinegar , gaUon.f.

Total value of miscellaneous products

3,411,413

4, 188, 173
27D, 447

421, 395
9,514

2,325
11, 402

18, 458, 732

76, 475

119, 579

2, 258, 401
655, 864
12, 386
46, 614

342, 416, 439

4, 992, .'549

38, 901

16, 757, 634
203

12, 995, 335

52, 683

44, 040, 409

1, 477, 057

283, 973, 193
2,082

13, 344

56, 795

7i4,'469

"i4,'77i

$4,53' ~:i

,.i

t: .. .::?.

3, 778, 190
159, 420
520, 4.54

9,409
377, 137
352, 104

2, 662, 784
114, 907

1, 9S1, 522
287, 861

1, 714, 440
38, 389

111, 335

2, 329, 319
2, 333, 569

158,094

275, ioa>

4,476
55, 858

148, 604

'3,'444'

13, 255, 241

1, 060, 691

1, 112, 816
7, 575,. 556

52,350

21,747,117

146, 037

389, 004

260, 085
386, 261
206, 310
435, 450
497, 247
141, 340

18, 210
146, 043

1,050,709
2, 152, 873

108, 279
38, 918

864, 162
272, 457

12, G;>3

38, 775

5, 095, 168

2, 514, 323

27, 232

323i 341

179, 602
437

2. 085, 887
605, 521

4,506
4, 508, 148

365, 753
41,687

24, 803, 165
40, 170

7, 825

3, 627, 322

44,522
19. 667

541, .593

138, 509
4,120

3, 960, 351

7, 379, 836
1, 388, 800

391,204
8,127

1,281
16, 182

5, 458, 159

125, 873

93, 014

7, 052, 360
1, 239, 082

20, 309
46, 224

340, 995, 395

5, 352, 793
30, 416

16, 337, 938
49

14, 298, 654

43, 955

72, 309. 009

4, 727, 367

52, 245, 306

822, 279, 540
2,299

13, 522

64, 095

"625,'342

"22,873'

$3, 972, COS
13,002

170, 514
103, 788

3, 666, 652
248, 085
680,068
U,096

468, 209
ei3, 706

1, 748, 525
164, 192

1, 804, 296
255. 770

1, 699, 992
61, 268

130,939
2, 159, 141

2, 045, 673
101,445

20. 122, 967

138, 184

391, 504

206,794
980, 455
252, 415
386, 718
405, 611
122, 122

8,155
170, 179

1, 153, 471
701, 095

204,282
3-1, 987

2,262.150
398, 136
12, 9.55

49, 775
4, 394, 010

2, 233, 068
22,297

242, 329

141, 18«
107

2, 141, 533
601, 797

3,202
0,164,024

919, 173

32, 274

2.5,1.57.364

53, 397
5,846

2, 008, 633

00. 022
12. 908

54.5, 109
79, 530
0,227

53, 843, 026
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statement of llie cxixirts of ayrleuUural i)roducts of the United States, ^c.—Continued,
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DISTRIBUTION OF OUR AGRICULTURAL EXPORTS.

Ani]\iax,s and animal matter.—Our exports of live animals pre-

sent a value double that of the previous year. This increase is mostly
in cattle and hogs. Cattle exports increased 71 per cent, in number,
and 115 per cent, in value ; hogs, 151 per cent, in number and 161 per
cent, in value ; horses fell off 5 per cent, in number, and 3 per cent, in

value; mules increased 8 per cent, in number, and 6 i^er cent, in value;
sheep 17 per cent, in number, and 225 per cent, in value ; all other farm
animals, including fowls, fell off 50 per cent, in value.

Of the exi)ort values, cattle represent 72.64 per cent. ; hogs, 6.20

;

horses, 6.72 ; mules, 4.72 ; sheep, 9.52 ; other animals, 0.20. The United
Kingdom took 71 per cent, of our entire export value; Continental
Europe, 4.32 per cent; British North America, 9.15; Mexico, 1.28 ; Cen-
tral and South America, 0.59 ; West Indies, 12.18 ; Japan, 0.10 ; other
countries, 1.38.

The United Elingdom took $8,167,796 worth of live animals, against
$3,175,330 last year; Continental Europe, $499,100, against $223,397;
British North America, $1,053,592, against $747,654; Mexico, $149,827,
against $196,321 ; Central and South America, $61,810, against $87,365;
West Indies, $1,380,962, against $1,382,330 ; Japan, $14,500, against
$9,190 ; other countries, $160,167, against $23,570 ; total, $11,487,754,
against $5,845,157. There is a slight falling off in the value of exports
to Central and South America and to the West Indies, but a heavy in-

crease to Europe and especially the United Kingdom. The number of
cattle, hogs, horses, mules, and sheep sent out of the country was nearly
one-half greater than in 1878. The following table shows the distribution
of this class of agricultural exports

:

Animals.

Cattle:
Number ,

Aggregate value
Average value

Hogs:
Number
Aggregate value
Average value

Horses:
Number ..,

Aggregate value
Average value

Xlules:
Number
Aggregate value
Average value

Sheep:
Number ,

Aggregate value
Average value

Other, aggregate value

Total value to each country:
1879
1878

Per cent, of values to each country
1879
1878

71,794
6,616,114

$92 01

25, 033
$239, 484

$9 13

1,683
$410, 420
$243 8C

105
$10, 750
$102 38

108, 652

$887, 701
$8 16

$3, 327

$8, 107, 796
3, 175, 330

71.00
54.32

3, 264
$325, 120
$99 Gl

700
$5, 700
$8 01

485
$145, 650

$300 31

2,700
$21, 400

$7 92

$1, 230

$499, 100
223, 397

4.32
3,82

S3

8,555
$518, 135

$60 56

48, 180
$449, 111

$9 32

317
$55, 689
$175 67

16
.$1,705

$100 56

9,559
$27, 949

$2 92

$1, 003

$1, 053, 592
747, 654

9.15
12.80

2,145
$20, 325

$9 48

838
$2, 321

$2 77

506
$16, 230
$32 09

28
$1, 720
$61 43

89, 689
$103, 789

$1 16

$5, 442

$149, 827
196, 321

1.28
3.36

128
$9, 024

$70 50

13
$320
$2 46

122
$19, 617

$160 79

161

$19, 835
$123 20

2,233
$12, 540

$5 61
$474

$61, 810
87, 365

0.59
1.49
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Aiiiiaals.

(S O (&

Cattle:
Number
Aggregate value
Average value

Hogs:.
"jSTumber ...

Aggregate value
Average value

Horses

:

Number
Aggregate value
Average value

Mules:
Number
Aggregate value
Average value

Sheep

:

Number
AggTegate value
Average value

Other, aggregate value ,

Total value to each country:
1879 ,

1878

Per cent, of values to each country
1879
1878

50, 76]

$881, 697

$17 37

251

$1, 793
$7 14

739
$106, 051

$143 37

3,056
$364, 014
$119 11

2,622
$20, 039

$7 99

$6, 468

11
$930

$84 55

11

$5, 025
$456 82

200
$8, 545
$42 72

62
$7,855

$110 56

114

$1, 533

$13 45

52

$12, 060

$231 92

787
$132, 96S
$168 75

25
$75

$3 00

$5, 679

136, 820
$8, 379, 200

$61 24

75, 129
$700, 262

$9 32

3,915
$770, 742
$196 87

4, 153
$530, 989
$125 69

215, 680

$1, 082, 938
$5 02

$23, 623

72.64

6.02

6.72

472

9.52

0.20

$1, 380, 962

1, 382, 330
$14, 500

9,190
$160, 167

23, 570
$11, 487, 754

5, 845, 157
100.00

12.18
23.65

0.10
0.16

L38
0.40

100. 00
100. 00

Of dead animal matter, pork and its preparations constitute about
three-fifths of the total value. The average export values are more
than 20 per cent, below those of 1878, but the great increase iu quan-
tities brings the aggregate value nearly up to the previous year. While
the exijort of lard in quantity has fallen off 4 per cent., bacon and hams
have increased 24 per cent., pork 18 per cent., and lard oil 20 per cent.

The United Kingdom takes larger quantities of all kinds except lard,

the increase in bacon and hams amounting to nearly a hundred million

pounds
;
yet her total values have fallen off about 6 per cent. France

falls off' about one-fourth in her total value, and in her quantities of

bacon, hams, and lardj she ha§ trebled her quantity of pork, and
doubled that of lard oil. Germany reduces her aggregate value nearly
10 per cent., but increases her quantities of all articles, except lard oil,

which has fallen to about one-twelfth of last year's export. Belgium
and Netherlands are liberal customers in this line, their aggregate value
of exports having increased in spite of the heavy decline in prices.

They enlarged their demand for bacon and hams about 60 per cent.

;

for lard, 12 per cent. ; for pork, nearly 80 per cent. ; and for lard oil,

nearly double. With other European countries our trade has enlarged
about 40 per cent, in total value, aU the items in the table showing a
heavy increase in quantity and a smaller increase in aggregate value.

Our trade with Europe foots up $71,412,971, against $77,748,718 last

year, a loss of about 8 per cent. Yet there is a very large increase in

quantity in all except lard, which falls off about 10 per cent.

Our trade with British North America falls off about one-fourth in

total value, and also declines in the quantities exported. With Mexico,
Central and South America, and the West Indies, the aggregate value
of exports also decreases, though the quantities are enlarged, except in

bacon and. hams, which show a considerable falling off. The trade to
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otlier coimtriot;, -whicli is but a small part of the whole, presents an
increase both in quantity and aggregate value. The exports of hog
products are distributed as follows :

Articles.

Saoon and brims

:

Pounds
Value
Average pel- pound . ...

Lord:
Pounds
Value
Average per pound^ ...

Pork:
Pounds
Value
Average p^ pound . . . .

.

Lard oil:

Gallons
Value
Average per gallon

Total value to each country
1879
1878...-

Per cent, to each country;
1879
1878

516, 862, 581

$38, 535, 923

$0 07.

4

80, 248, 618
$0, 231, 709

$0 06.9

33, 784, 739
$2, 032, 15G

$0 06. C

1.315,672
$680, 194
SO 5r.7

53, .'>93, 720

$3, 248, 214
$0 OG. 1

42, Sm, 456

$2, 877, C30

$0 06. 8

2,168,614
$140, C58
$0 00.5

337, 407
$178, 271

$0 52.

9

$47, 480, 072
50, 867, 407

$6, 444, 773
8,586,936

37, 508, 897

$2, 051, 712

$0 05. 5

80, 710, 334

$6, 1C3, 503

$0 06. 9

919, 817
.$52, 281

$0 05. 7

14,490
$8, 379

$0 57. 8

$8, 275, 875
9, 678, 705

59.45
58.02

10.37
11.0-4

-3

89, 622, 804

$4, 984, 311

$0 05.5

40, 193, 957

$2, 750, 840
$0 06.8

292, 930

$17, 279
$0 05. 9

77, 001

$41, 120

$0 53.

4

$7, 793, 550
7, 536, 310

9.7«
8.59

c i;

S

18, 730, 113
$907, 798
$0 04.

8

7, 291,.̂ 04
$500, 972

$0 06. 9

174, 905
$9,729

$0 05. 6

349
$202

$0 57.9

$1, 418, 701

1, 080, 360

L78
L23

Articles.

Bacon and hams

:

Founds •<

Value
Average per pound—

Lard:
Pounds '

Value
Average per pound—

Fork:
Pounds
Value
Average per pound . ...

Lard oil:

Gallons
Value
Average per gallon —

Total value to each country
1S70
1878

Per cpiit. to each country:
1879
1878

o =s

o

3,545,588
$279, 329

$0 07.9

2, 002, 429
$201, .581

$0 06. 9

16,908,1.51

$811, 125
$0 04.8

40, 970
$24, 221
$0 59.

1

$1, 316, %-)G

1,184,149

1.65
2.15

10, 692, 407
$897, 295
$0 05. 3

31, 989, 874

$2, 303,.702

$0 07. 2

26, 670, .535

$1, 394, 097

$0 05. 2

3.3, 749
$19, 199

$0 56. 9

$4,614,893
5, 509, 433

5.78
6.2S

1,002,626
$102,684
$0 C9.

4

21, 989, 744
$1,740,049

$0 07. 9

4, 847, 636
$259, 757
$0 05.

4

105,242
$62, 705
$0 59. 6

600, 842
$67, 167

$0 11.

1

971, 770

$86, 597

$0 08. 9

1, 574, 349
$89, 886

$0 05. 7

38,328
$23, 632
$0 61. 8

1732, 249, 576

[$51, 074, 433
$0 06. 9

1326, 058, 686
$22. 856, 673

$0 06. 9

84,401,676
$4, 807, 568

$0 05. 7

1, 963, 208
$1, 037, 923

$0 52.9

1^ A

64.00

28.70

6.02

L28

$2,16.5,19.5
!
$257,282 $70,776,597

2,317,3711 213,748 87,674,419

2.71
2.64

0.34
0.36

100.00

100. 00
100.00

Beef products show a small decline in aggregate values, but the quan-

tities of nearly aU the articles exj^orted are greater than last year. The
price of fresh beef declined 3 per cent., salt beef 18, butter 21, cheese 20,

tallow 15, glue 10, candles 12, leather C. Xeat's-foot oil advanced 5 pec
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cent., and increased its quantity from 19,823 gallons to 145,G'll. The
followiug table will show the distribution of this class of products.

Articles.

ITreeli be<=f

:

Pounds
Value
Average per pound

Salt beef:
Pounda
Value
Average per pound

Butter

:

Pounds
Value
Average per pound

Cheese

:

Founds
Value
Average per poimd '.....

Condensed railk, value
Tallow

:

Pounds
Value
Average per pound

Glue:
Pounds
Value
Averase per pound

Hides, value
Neat's-foot oil:

Gallons
Value
Average per gaUon

Candles

:

Pounds
Value
Average per pound

Leather:
Pounds
Value
Average per pound

Morocco, value
Manufactures of leather, value .

.

Total for each country

:

1879
1878

Per cent, to each country:
1879
1878

52, 792, SS9
$4, 776, 572

$0 09.

22, 027, 262

$1, 430, 886
$0 06. 5

24, 841, 714

$3, 727, 905
$0 15.

1

136, 603, 242
$12, 122, 379

.40 08. 8
$24, 015

44, 030, 280

$3, 115, 748
$0 07.

100, 894
$10, 799
$0 10.

7

$133, 964

118, C72
$113, 150

$0 05. 2

360
$58

$0 16.

1

18, 669, 743

$3, 609, 679
$0 19. 3

$765, 108
$113, 245

1, 039, 841
$96, 934

$0 09. 2

561,331
$39, 368
$0 07.0

61, 815
$9, 749
$0 15.7

27, 273
$2,460
$0 09.

$35

18, 923, 453
$1, 296, 210

$0 06.8

$233,443

509
$410

$0 80. 6

20, 899

$4,980
$0 18. 5

$1, 033
$869

$29, 944, 469
31, 737, 390

71.96
74.70

$1, 684, 541

1, 808, 804

2, 409, 670
$147, 104

$0 00.

1

8, 210, 578
$884, 735
$0 10.

7

410, 827

$33, 740
$0 08.2

$1,547

12, 008, 784
$835, 277
$0 CO. 1

71, 200

$8, 704
$0 12.

2

$250,711

690
$597

$0 S6.

6

470
$67

$0 14.3

7, 536, 200

$1, 630, 721
$0 21.6
$28, 639

$117, 891

$3, 939, 733
2, 907, 843

.—I ^

1, 416, 964
$83, C81

$0 06.

86, 054
$13, 832
$0 16.

19,473
$1, G74

$0 08. 6

8, 05.5, 114
$573, 383

$0 07.

1

122, 650
$10, 139
$0 08. 3

$29, 226

24, 918
$19, 892

$0 80.

1, 471, 479
$368, 629
$0 25.

$84, 385
$55,644

$1, 240, 485
1, 492, 408

9.47
6.84

2.98
3.51

117, 250
$6, 599
$U 03.

6

13,fil2

$2,259
$0 16.6

3,188
$296

$0 09.3

11,000,«84
$756, 819
$0 06.

8

1600

12, 533
$1, 832

$0 14.

8

110, 728
$22, 894
$0 20.

6

1.90
1.43
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Articlea.

^g

Freah beef:
Poiuids --..

Value
Average per pound

Bait beef:
Founds
Value
Average per pound

Butter

:

Founds --•-

Value
Average per pound

Cheese:
Founds -•»-
Value
Average per pound

Condensed milk, value
TaUow:

Founds
Value ;

Average per pound
Glue:

Pounds
Value
Average per pound

Hides, value
Neat's-footoil;

Gallons
Value
Average per gallon

Candles

:

Founds
Value
Average per pound

Leather

:

Founds
Value
Average per pound

Morocco, value
Manufactures of leather, value .

.

Total for each country:
1879
1878

Per cent, to each country:
1879
1878

187, 502

$9, 032
$0 04. 9

2, 014, 950
$107, 773
$0 05. 3

824, 373
$102, 073

$0 12. 4

2, 876, 351
$231, G67
$0 08.

1

$3, 480

1, 839, 035
$114, 004
$0 06. 2

64, 692
$9, 130
$0 14.

1

$499, 031

126
$89

$0 70. 6

83, 811
glO, 505

$0 12.

5

481, 371
$112, 523

$0 25.

4

$6, 145
$120, 166

$1, 325, 618

1, 261, 489

3.19
2.98

5,420
$542

$0 10.

4, 804, 067
$313, 370
$0 06.5

2, 728, 851
$384, 628
$0 14.

1

1, 145, 696
$123, 246
$0 10. 8

$22, 140

597, 155
$42, 430

$0 07.

1

12, 537

$2, 051

$0 16. 3
$43

34
$32

$0 94.

1

961, 191
$115, 578
$0 12.

46, 108

$9, 859
$0 21. 4

$12, 816

$139, 580

$1, 166, 315
1, 236, 509

<D ^ f^

2, 153, 090
$135, 056

$0 06. 2

959, 458
$182, 497
$0 19.

380, 000
$40, 396
$0 10. 6

$17, 421

2, 265, 857
$174, 869
$0 07.

7

13,897
$2, 085
$0 15.

$2, 243

99
$97

$0 79.

1

729, 405
$93, 465
$0 12.8

35, 246
$8, 926

$0 25. 3

$14, 768
$238, 674

$910, 497
810, 611

2.80
2.92

2.19
1.91

1, 444, 979

$62, 541

$0 04. 3

520, 961
$113, 467

$0 21. 7

188, 424
$24, 110

$0 12. 8
$50, 295

243, 190

$26, 200

$0 07. 6

8,227
$871

$0 10. 5

$23, 262

583
$559

$0 96.

28, 050
$3, 599
$0 12.8

341, 849
$78, 671
$0 23.

$40, 299

$182, 930

.2 -3

54, 025, 832
$4, 883, 080

$0 09.

36, 950, 563

$2, 326, 378
$0 06. 3

38, 248, 016

$5, 421, 205
$0 14. 2

141, 654, 474
$12, 579, 9G8

$0 08. 9

$119, 883

99, 963, 752

$6, 934, 940

$0 07.

394, 097

$43, 779
$0 11.

1

$1, 171, 523

145, 641
$134, 832
$0 92. 3

1, 815, 699
$225, 104
$0 12.

4

28, 719, 623
$5, 846, 882

$0 20.4
$953, 188

$968, 999

$606, 804

585, 973

1.46
1.40

$41, 609, 761

42, 476, 651

100. 00
100. 00

o S
^ ft

11.73

5.59

13.28

30.25

0.29

16.44

0.10

2.80

0.30

0.54

14.06

2.30
2.36

100. 00

The United Kingdom is our largest customer for the class of articles

represented in the above table, though her proportion of the total value

shows some decline. European countries taken together absorb about

the same proportion of our beef products as last year, a little over 70 per

cent., and the other parts of the world less than 30 per cent. The United

Kingdom takes a little less beef, fresh and salt, but increases her demand
for butter, cheese, tallow, and leather. Several minor items also show
some increase. France took more beef, butter, and tallow, but the other

items fell off. Germany has not yet called upon us for fresh beef, but

has increased her demand for salt beef, butter, cheese, tallow, and leather.

Belgium and Netherlands take more salt beef, cheese, and leather, but

less of butter and tallow. The other European countries take less beef

and leather, but more butter, cheese, and tallow. The British North

American trade has considerably enlarged on the whole ; all the leading

staples were sent out in increased quantities except butter. Our trade

with the West Indies shows some decline in total values but an increase
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in the quantities of several articles. The American continent south of

us has increased both in total value of exports and in the quantities of

several leading items. The other countries of the world likewise show
an increased appreciation of our agricultural staples. On the whole, our
beef products have fully held their own in quantity, the decreased aggre-

gate values being due to the decline of prices from the previous year.

Of sheep products we sent out 1,440,197 pounds of fresh mutton, val-

ued at $123,013, against 130,582 pounds, valued at $9,272. Of our last

year's exports the United Kingdom took nearly the whole. But France
and British North America for the first time appear in the list of coun-
tries purchasing our fresh mutton. This trade has all the appearance of
growing rapidly. The improvement of the wool-bearing sheep of our
Western plains, by judicious crosses with the best mutton breeds, is be-

ginning to tell ui)on our export trade in mutton. Of wool we shipped
only 60,784 pounds, valued at $17,644 against 347,854 pounds, valued at

$93,358 the previous year. The immense demand of our own resuscitated

wool manufacture has left but little for export, and has stimulated the
import to large proportions in spite of protective tariff duties. Of wool
manufactures we exported to the value of $364,377 against $448,894 the
previous year. Our home demand has here also absorbed the increased
product of our mills, and has narrowed the margin of goods available
for export.

Breadstuffs.—The following table presents the distribution of our
export of cereals and their preparations.

Articles.

Barley

:

Bushels
Value
Average per bushel

Bread

:

Pounds
Value
Average per pound

Com:
Bushels
Value
Average per bushel

Com meal:
Barrels
Value
Average per barrel

Oats:
Bushels
Value
Average per bushel

Rye:
Bushels
Value
Average per bushel

Rye flour

:

Barrels
Value
Average per barrel

Wheat:
Bushels
Value
Average per bushel

Flour

:

Barrels
Value...
A verage per barrel

other grains :

Value
Other preparations of grain

:

176, 132
$107, 410

$0 60. 9

$0 06. 5

64, 506, 311

$30, 883, 937

$0 47.9

4,305
$13, 523
$2 81. 2

123, 516

$44, on
$0 35. 6

135, 700
$86, 604
$0 63. 8

11 AG

57,419,292
$60, 356, 674

$1 05.

1

2, 629, 665
$13, 904, 979

$5 31.

1

$220, 938

$1, 413, 364

2, 564, 226

$1, 141, 239
$0 44. 5

30
$98

$3 26. 6

1, 991, 396
$628, 919
$0 31. 6

167, 817
$105, 531
$0 62. 8

42, 147, 558
$4€, 691, 218

$1 10.8

27,075
$129, 703
$4 79.5

$441

$1, 180

550
$600

$1 09..1

600
$59

$0 09.8

3, 894, 311

$1, 826, 611
$0 47.

90
$28<{

$3 14.4

298
$96

$0 32.

2

748, 622
$455, 600
$0 60. 9

20
$70

$3 50.0

422, 242
$470, 692
$1 11.5

11, 233
$64, 628
$5 75.

3

$2,960

$23, 332

1, 806, 030
$804, 565

$0 44. 5

6
$25

$4 25.

698, 860
$219,248
$0 31.

4

3, 393, 689

$2, 213, 155
$0 65. 2

11, 443, 528

$12, 157, 699
$1 06. 2

.52, 097
$229, 278
$5 16.8

$120

$28, 660

2,624
$1, 206

$0 46.

19, 384
$1, 153

$0 06.

4, 056, 322
$1, 983, 897

$0 48.

8

1,408
$3, 585
$2 53.

2

43, 740
$14, 118
$0 32.

3

330, 084
$205, 379
$0 62.

2

1

$3
$3 00.0

5, 324, 375
$5, 825, 454

$1 09. 5

121, 793

$540, 729
$4 43.9

$14, 800

$6, 374
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Articles. s -J

Kice

:

Pounds
"Value
Average per pound

Total value to each country

:

1879
1878

Per cent, of total value to eacb
country

:

1S79
1878

2,975
$206

$0 UO. 9

47, 993
$3,580

$0 07. 5

2,524
$192
07.6

$107. 092, 081
125, 819, 463

$48, 701, 907

7, 657, 563
$2, 845, 123

1, 764, 517
$15, 692, 750

9, 362, 071

50.80
69.50

23.17
4.20

1.36
0.96

7.4G
5.11

[- s «
r « 2

280
$22

$0 07. 8

$8, 596, 700

5, 671, 707

Articles.

-I

•a -a

<s> o

Barley

:

Bushels
Value
Average per bushel ,

Bread

:

Pounds
Value
Average per pound

Com:
Bushels
Value
Average per bushel

Com meal

:

Barrels
Value
Average per barrel

Oats:
Bushels.
Value
Average per busbel

Eye:
Bushels
Value... J

Average per bushel
Eye flour

:

Barrels
Value
Average per barrel

Wheat

:

Bushels
Value
Average per bushel

Flour:
Barrels
Value
Average per barrel

Other grains

:

Value
Other preparations of grain

:

Value
Eice:

Pounds
Value
Average per pound

38, 367

$23, 591

$0 61. 5

137, 344

$7, 552

$0 05. 5

7, 297. 027

$2, 822, 595

$0 38.6

Total value to each country

:

1679 $11,176,492

1878 14,675,341

211,927
$513,220

'

$2 42. 2

2,219,315
\

$557,041
$0 25. 1 :

71,602
I

$34,832 I

$0 47. 2

331

$1, 259
$3 80.4

5, 204, 033

$4, 776, 804

$0 92.0

504, 920

$2, 292, 341

$4 73.8

$16, 612

$27, 151

50,663
$2, 694

$0 05. 3

120, 310
$53, 674
$0 44. 6

4, 153, 726
I 8, 790, 468

$210,577 I $345,328
$0 05. 6 $0 04.

364,349
'

1,293,790
$232,712 i $672,983
$0 63. 8

!
$0 52.

11, 839 I 162, 660

$34, 634 I $473, 876

$2, 92. 5 $2 91. 3

22,205 241,4.54

$9, 871 $95, 877

$0 43. 5 I $0 39.

7

230
$794

$3 45.2

22G, 035

$236, 149

§1 04. 5

1, 117, 041

^0, 337, 363

$5 58.0

"$122, 974

$73, 554

103, 112

$5, 882

$0 05.7

3,705
$12, 970

$3 44.

5

20,524
$2.5, 182

$1 22.

7

810, 434

1, 14.5, 288

$5 11.4

$408, 849

$£7, 397

88, 449
$4, 963

.$0 05.6

377, .553

$214, 693
$0 56. 8

2, 407, 069
$117, 373
$0 04. 8

513, 880

$283, .581

$U 55.7

4,392
$13, 007
$2 96.

111, 352
$48,763
$0 43. 8

4,201
$2, 869

$0 68. 3

4
$17

$4 25.0

14G, 349

$161, 209

$1 10. 2

355, 454
$1, 823, 504

$5 13.

$29, 842

$78, 919

444, 150

.f 17, 999

$0 04.

1

715, 536
$401, 180
$0 56.

1

15, 565, 190
$682, 471

$0 04. 4

86, 296, 252

$40, 655, 120

$0 47.

1

397, 160

$1, 052, 231

$2 65.

3, 542, 136

$1, 618, 644
$0 29.

7

4, 851, 715

$3, 103, 970

$0 64.0

4,351
$15, 113

$3 47.3

122, 353, 936

$130, 701, 079

$1 06

5, 629, 714

$29, 567, 713
$5 25.

$817, 536

$1, 740, 471

.740,136
$35, 538

$0 04.8

Per cent, of total value to each
country

:

1879
1878

'$7,217,984 $6,273,253

I

7, 996. 210
1
6, 216, 317

$2, 794, 776 l$210, 391, 006

1
2,648,515 181,811,794

5.35
8.00

34.5
4.35

3.00
3.38

1.32
1.40

100. 00
100. 00

4.09
3.10

g-6

0.19

0.82

19.20

0.50

0.77

1.49

0.01

61.80

14.00

0.39

0.82

0.01

100. 00
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The aggregate export value of our breadstuffs shows an increase of

$28,579,272, or 15 per cent, over the previous fiscal year, notwithstand-

ing all the items in the table present a lower average value except

corn meal, which has but an insignificant elfect upon the entire aggre-

gate. The average value of barley fell off a third, corn 18 per cent., oats

10 per cent., rye 12 per cent., wheat 21 percent., rice 8 percent. Ofgrain
products corn meal increased from $2.62.5 per barrel to $2.65 ; rye flour

fell off 21 per cent., and wheat flour over 15 per cent. In quantity our
barley export was less than one fifth that of the previous year; corn in-

creased about 1 per cent. ; oats declined about 4 per cent. ; rye increased
15 per cent. Our wheat exjjort showed a vast enlargement, and to this

more than to any other cause is due our immense increase in the aggre-

gate value ofour breadstuffs export. The amount sent out was 49,948,975
bushels larger than in 1878, an increase of nearly 70 per cent. This was
mostly of the crop of 1878 marketed during the fiscal year 1879. Our
rice export, though about one-sixth larger than last year, is still insig-

nificant. Of i)reparations of grain corn meal fell off 8 per cent., and
rye flour 37 per cent. Wheat flour enlarged 43 per cent.

In the distribution of this vast amount of production very considera-
ble changes from last year are noted. The TJuited Kingdom takes about
half the total value against nearly seven-tenths the previous year. In
barley the export declined from 3,421,308 bushels to 176,132 ; corn fell

off' slightly ; oats increased
; rye fell to about two-fifths, but wheat in-

creased nearly 3,000,000 bushels and flour over a million barrels. France
vastlj^ increased her proportion of this general aggregate, especially in
wheat, taking 42,147,558 bushels against 4,337,091 the previous year

;

she also enlarged her quota of oats nearly threefold. Her flour export,
though largely increased, is still quite small. Her quota of corn is some-
what decreased. The raw grain export to Germany is largely aug-
mented excepting oats, which almost disappeared. Belgium and Neth-
erlands have also increased tbeir demand on us for grain, especially
wheat, which enlarged from 4,337,091 bushels to 11,443,528 ; their flour
quota increased about 50 per cent. Our trade in breadstuffs to other
European countries has also increased ; all the grains were taken in in-

creased quantities, but the export of flour fell off". With British l^Torth

America our aggregate values have fallen off' over $3,000,000. The bar-
ley export is but a little over 10 per cent, of the previous one in quan
tity. Corn, oats, rye, and wheat have declined more or less, but the
number of barrels of flour greatly increased. With that portion of the
American continent south of us and with the West Indies the aggregate
values have somewhat increased, but bear a smaller proportion to the
whole than last year. The same may be said of the other countries of
the v.oild not included in the above.
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Cotton and cotton manufactures.—The distribution of our ex-

ports of cotton and its manufactures may be found in the following

table

:

Articles.

Sea island

:

Bales
Pounds •

"Value
Average per pouBd

Other raw

:

Bales
Pounds
Value
Average per pound

Colored goods

:

Yams
Value
Average per yard

TJncolored goods:
Yards
Value
Average per yard

Other mannfactures:
Value

Total value to each country

:

1879
1878

Per cent, of aggregate value to
eacli country

:

1879
1878

Eaw material in 1879

:

Value
Manufactorea in 1879

:

Value
Percent

Manufactures in 1878:
Per cent

9,228
3, 229, 837
$882, 154

$0 27. 2

2, 080, 533
980, 544, 671

$97, 821, 681

$0 09. 9

8, 851, 512
$701, 073
$0 07.9

22, 567, 249

$1, 683, 992

$0 07.4

$329, 246

2,233
800, 391

$225, 918

$0 28.

1

416, 238
196,187,714
$18, 848, 459

$0 09.6

20, 000
$900

$0 04. 5

291, 823
137, 484, 413
$13,110,159

$0 09.5

43, 497

$3, 470

$0 08.

1, 661, 103
$131, 314

$0 08.

$56, 879

$101, 418, 146
119, 003, 985

58.57
61.86

$98, 703, 835

$2, 714, 311
2.68

1.32

$19, 076, 084
25, 964, 236

$13, 301, 822
13, 455, 953

1L02
13.45

7.68
7.03

$19, 074, 377

$1, 707
0.01

0.03

$13, 110, 159

$191, 603
1.52

1.61

BS

76,004
35, 430, 925
$3, 490, 774

$0 09. 9

52, 728
$4, 941
$0 09.3

114, 482

$9, 494
$0 08. 3

$3, 357

$3, 508, 566
i, 625, 502

2.02
2.39

, 490, 774

$17, 792
0.51

548, 085
256, 645, 844
$26, 173, 910

$0 10.2

10, 430
$880

$0 08.4

89, 102
$9,804

$0 11.0

$3,311

$26, 187, 905
17, 559, 134

15.13
9.08

$26, 173, 910

$13, 095
0.05

Articles.

.2 a

Sea island

:

Bales
Pounds
Value
Average per potind

.

other raw

:

Bales
Pounds
Value
Average per pound

.

Colored goods

:

Yards
Value
Average per yard. .

.

TJncolored goods

:

Yards
Value
Average per yard. .

.

Other manufactures

:

Value

Total value to each country

:

1879
1878

15,975
7, 740, 308
$788, 450

$0 10. 2

1, 028, 846
$75, 109

$0 07. 3

3, 855, 557
$360, 271
$0 09.3

$557, 184

I?

21, 932

9, 997, 442
$925, 463
$0 09. 3

22, 419, 088

$1, 504, 896

$0 06.

7

17, 082, 168

$1, 299, 754
$0 07. 6

$193, 611

83, 923, 724

3, 939, 306

690
311, 283
$37, 283
$0 11. 9

6, 238, 805
$463, 485
$0 07. 4

4, 359, 341

$415, 557

$0 09. 5

$54, 129

6. 457, 152
$455, 431
$0 07.1

34, 331, 317

$2, 377, 045
$0 06. 9

$158, 010

$970, 453

813, 922

11, 461

4, 030, 228

$1, 108, 072
$0 27.5

3, 451, 280
1, 624, 342, 605
$161, 196, 178

$0 09. 9

45, 116, 058

$3, 209, 285
$0 07.

1

84, 081, 319

$6, 288, 131

$0 07.5

$1, 356, 534

$2, 990, 486 $173, 158, 200
4,071,033 191,470,144

0.64

93.09

1.70

3.30

1.27

100. 00
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$056,663 against $758,282 last year; Germany, $838,427 against

$1,297,470; British America, $1,375,706 against $2,344,054. With other
countries our trade shows some enlargement.
Miscellaneous.—The leading miscellaneous articles of agricultural

export show a considerable increase in aggregate value as well as in

quantities. The average prices have fallen in all the items except cot-

ton-seed, hops, oil-cake, and ginseng. The leaf-tobacco export, which
is full half of the whole aggregate value, increased in quantity 13 per
cent. The following table shows the distribution of this class of pro
ducts:

Artidea.

Frnita:
Value

Heinp and products

:

Value
Hops:

Pounds
Value
Average per pound

Spirits

:

Gallons
Value
Average per gallon

Oil-cake:
Pounds
Value
Average per pound

Oil, cotton-seed:
Gallons
Value
Average per gallon

Seed, cotton:
Pounds
Value
Average per pound

Starch:
Pounds
Value
Average per pound

Sugar, refined:
Pounds
Value
Average per pound

Molasses

:

Gallons
Value
Average per gallon

Tobacco, leaf:

Pounds
Value
Average per pound

Tobacco, manufactures

:

Value
Potatoes

:

Busbels
Value
Average per bushel

Ginseng:
Pounds
Value
Average per pound

Total value to each country

:

1879
1878

Per cent, of value to each country

:

1878
1879

$093, 288

$661, 927

5,156,818
$666, 993

$0 13.

108, 529
$45,842
$0 42. 2

322, 681, 409

$4, 248, 323

$0 12. 8

557, 785
$230, 117

$0 41.3

16, 397, 938

$141, 188

$0 08.

7

2, 074, 377
$133, 953

$0 04. 5

40, 997, 632

$3, 437, 188

$0 08.4

3, 794, 760

$864, 396

$0 17.5

65, 010, 286

$7, 151, 868

$0 11.

$989, 155

248
$194

$0 78.

24, 948

$31, 124

$1 24

$19, 395, .556

19, 588, 77G

$29, 938

$180, 716

3, 380, 162

$1, 018, 506

$0 30.

1

10, 765
$169

$0 10.

1

1, 259, 878

$538, 251
$0 42. 7

$166, 741

$41, 920

3,523
.$458

$0 12.9

122, 476

$35, 943
$U 29.3

389, 494
pi, 323

$0 16.2

1,094
$451

$0 41. 3

as

I—< o
c-!zi

98, 745 3, &46, 214
$1S2, 761

$U 04. $0 04. 3

35

$11
$0 31.

4

44, 784, 776

$2, -572, 908
$0 06.

$2, 526

241
$243

$1 01.0

141, 237

$12, 680

$0 09.

735, 972
$200, 614

$0 27. 3

112,998,952
$8, 108, 810

$0 07. 2

$82, 997

$119, 486

$107, 902

6, 523
$950

$0 14. 6

9,777
$3, GOO

$0 36. 8

10, 395
$140

$0 13. 5

99, 390

$44, 467

$0 44.

7

4, 453, 760

$179, 060
$0 04.

1,.318

$343
$0 25. 9

38, 214, 957

$2, 220, 555
$0 05. 8

$95, 378

p* 9

$10, 944

$69, 953

2, .544, 187
$828, 497
$0 32.

6

3, 348, 089
$1, 383, 083

$0 41.

3

78, 696
$3,841

$0 04.9

57, 051
$4,834
$0 08.

5

53, 318
$17,125
$0 32.

1

43, 487, 729
$3, (130, 595

$0 06. 9

$194,302

$4, 347, 323

3, 360, 726
$8, 809, 706

6, 329, 832

40.10
40.18

9.00
0.90

18.50
12.99

$2, 771, 881

2, 281, 552

5.70
4.68

$3, 543, 274
3, 14tJ, 137

7.30
12. 64
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Articles.

Total value to eacli country

:

1879
1S78

!z;.2

s

Fruits:
Value

Heinp and prodiicts

:

Value
Hops

:

Pounds
Value
Average per pound

.

Spirits:
Gallons
Value
Average ]>€r gallon .

OU-cake

:

Pounds
Value
Average per poimd .

OH, cotton-seed

:

Gallons
Value
Average per gallon .

Seed, cotton:
Pounds
Value
Average per pound .

Starch:
Pounds
Value
Average per pound .

Sugar, refined

:

Pounds
Value
Average per pound .

Molasses:
Gallons
Value
Average per gallon .

Tobacco, leaf:

Pounds '.

Value
Average per poiind .

Tobacco, manuftvcturcs

:

Value
Potatoes:

Bushels
Value
Average per bushel.

Ginseng:
.

Pounds
Value
Average per pound .

Per cent, of value to each country

:

1878
1879

$302, 0G2

$03, 085

14, 2G0
$9G6

$0 06.8

ir., 070

$19, 672
1.30

42, 880

,t!651

$0 15. 2

(jyy !«

91,8G4
.$6, 072
$0 06. C

17, 380, 705

$1, 520, 943

$0 08.7

19, 965
$8, 500
$0 42. 9

8, 172, 801

$1,039,187
$0 12. 7

$C5, 693

20, 623
$11, 931

$0 58.

$77, 26G

$74, 710

42, 839

$5, 163

$0 12.0

765, 591

$251, 159

$0 32.8

71,554
$1, 241
$0 17. 3

759
$454

$0 59. 8

$3, 069, 722

2, 738, 039

6.20
5. GO

2, 596, 750

$95, 722

.$0 03.9

10, 677, 781

$954, 039

$0 08. 5

7,224
$2, 138
$0 29.6

3, 914, 124
$421, 546

$0 10. 8

$179, 104

42, 569
$36, 780
$0 86. 3

$65, 830

$47, 515

2,438
$336

$0 13.

7

7,802
$2, 743

$0 35.

2

7, 614, 965
$134. 373

$0 17.

5

14, 378
$4, 171
$0 29.

$149, 927

$54, 077

231, 758
$2G, 230
$0 11. 3

1, 348, 068
$467, 219

$0 34. 6

167, 933
$2,790
$0 16. 7

70, 791
.$31,886

$0 45.

$2, 059, 322
2, 449, 507

4.20
5.03

310, 341
$15, 520
$0 05.

1, 957, 2,32

$175, 241

$0 OS. 9

104, 476
$21, 065
$0 20.

2

2, C44, 468
$194,931
$0 09. 5

$280, 416

527, 209

$466, 081
$0 88.4

$1, 408, 272
1, 678, 281

3.00
3.42

147, 937

$10, 880

$0 07. 3

1,088,286
$99, 092

$0 09.

1

11,299
$4,921
$0 43.

6

4, .'.51, 447
$416, 805

$0 09.2

$1,108,305

34, 812

$29, 880

$0 85. 8

366, 316
$434, 487
$1 19.

$1, 916, 382

$1, 331, 805

5, 458. 1.59

$701, 095

$0 12. 8

8,311,657
$2, 673, 241

$0 32.

2

aiO, 995, 395

$4, 394, 010
$0 12. 9

5, 352, 530

$2, 232, 880

$0 41.

7

16, 397, 938
$141,188
$0 08.7

14, 298, 654

$601,797
$0 04.2

' 72, 309, 009

$6,164,024
$0 08.5

4, 727, 367
$919,173
$0 19.

4

322, 279, 540

$25, 157, 364

$0 07.8

$3, 057, 876

625, 342
$545, 109
$0 55. 2

391, 204
$465,611
$1 19.

$2, 896, 499,,$,50, 301, 555
4,151,205 48, 694, 055

6.00
8. 5G

100. 00

100. 00

4.00

2.60

1.30

5.30

8.70

4.40

0.30

1.20

12.10

2.00

50.00

6.10

1.00

1.10

100. 00

Tlie export to the United Kingdom about maintains its former pro-
portion

; tiiat of France, Germany, Holland, and Belgium lias increased,
while the rest of Europe declines. British Korth America has slightly
increased its ratio, while all other countries of the world have fallen off.

The United Kingdom takes nearly all our hops and oil-cake, and all our
cotton-seed, France takes nearly half our export of alcoholic spirits,

using it largely to qualify her wines. Germany takes the largest pro-
portion of our leaf-tobacco and starch. Most of our ginseng is sent to
HoDg-Kong where it is sold to fhe Chinese in the interior. There is a
decline in this export, as the stock of this raw material in the country
is running short.
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MARKET PEICES OF FARM

The folloxoing quotations represent aa nearly as practicable

Products. January. February. March. April. May.

NEW YOBK.
Flour:
Superfine State and
\Vestem bbl.

Extra State do..
Extra to choice West-
ern bbl.

Common to fair South-
ern extras bbl.

Good to choice South-
ern bbl.

Wheat

:

No. 2 spring bush

.

Bed wmter do..
Amber do..
White do..

Com do..
Oats do..
Rye do..
Barley do..
Hay:
Baled, Ist quality.. ton.
Baled, 2d quality...do..

Beef:
Mess bbl.
Extra mess do..

Pork:
Mess bbl.
Extra prime do..
Prime mess do..

Lard cental

.

Butter

:

Western lb.

State do..
Cheese:
State factory lb

.

Western factory. . . do .

.

Sugar, fair to prime re-

fining lb.

Cotton

:

Ordinary to good ordi-

nary lb.

Low middling to good
middling lb.

Tobacco

:

Lugs lb

.

Leaf, low to me-
dium lb.

Wool:
American XXX and
picklock lb

.

AmericanX .ind XX.do
Americancombing .do.
PuUed do.
California sp'inpr clip, do

.

California ml clip ..do.

CINCmNATI.
Flour:
Superfine bbl
Extra do..
Family and famcy. .do.

.

Wheat:
Winter red bush
Amber do..
White do..

Corn do.
Eyo do..
Barley do..
Oats do.
Hay:
Baled, Ko. 1 ton
Lower grades do .

.

Pork bbl
Lard cental
Butter

:

Choice lb
Prime do.

Cheese, prime to choice
factory lb

$3 10 to $3 50
3 75 to 3 85

3 70 to 7 75

3 75 to 4 60

4 75 to 5 75

$3 10 to $3 50
3 65 to 3 85

SCO to 8 25

3 65 to 4 85

4 75 to 6 00

96 to
1 08J to
102 to

104 to
44 to
29 to
56 to

1083
109
111
49
36
60

78 to 1 00

14 00 to 16 00
12 00 to 13 00

9 00 to 11 00
10 00 to 12 00

7 10 to 8 50
7 25 to 8 00
9 00 to 10 00
5 70 to 6 35

8 to
10 to

5 to
2 to

14 00 to IG 00
11 00 to 13 00

9 00 to 11 00
10 00 to 11 50

8 00 to 10 50
8 25 to 8 75
9 50 to 10 50
6 20 to 715

8 to 32
10 to 28

6g to &|

7i»8to

9iV to

2ito

4Jto

37 to
30 to
38 to
17 to
12 to
10 to

9i

4J

2 25 to 3 00
3 50 to 3 85
4 15 to 5 25

92 to
92 to

32 to
50 to
60 to
24 to

95
95

100
33
52

110
2G

$3 30 to $3 75
3 85 to 4 00

3 80 to 8 50

3 85 to 5 00

4 85 to 6 25

99 to

105 to
105 to
44 to
29 to
56 to
75 to

101
109i
109
111
60
35
60
92

106 to
1 13 to
1 08 to
107 to
44 to
32 to
58 to
67 to

108
113i
1 13i
113i
52
38
63
85

53 30 to $3 60
3 80 to 3 90

3 70 to 8 25

3 85 to 5 15

4 75 to 6 25

103 to 105
115ito 115i

$3 20 to $3 65
3 70 to 3 80

3 65 to 8 00

3 80 to 4 65

4 75 to 6 00

101 to 103
114Jto 115

108 to
45 to
30 to
58 to
55 to

114
47

36J
62#
80

14 00 to 15 00
10 00 to 13 00

9 00 t« 10 50
10 00 to 11 00

9 75 to 11 00
9 00 to 9 50

10 50 to 11 00
6 35 to 7 46

8 to 28
10 to 26

14 00 to 15 00
10 00 to 13 00

9 00 to 10 50
10 00 to 11 00

9 40 to 10 75
8 50 to 9 26
9 75 to 10 50
6 30 to 7 00

8 to 28
10 to 25

5 to
2 to

6ito

5 to
2 to

6gt0

5 to
2 to

6J to eg

7s to m
9J to 10

2i to 4}

4^ to

m to 9
i

9/5 to 10^

9/3 to 10/e' lOJito 111

24 to 4i 24 to 4i

1 08 to 1 13
42 to 48
32 to 38
56 to 61i

14 00 to 16 00
10 00 to 12 00

9 50 to 10 50
10 50 to 11 50

9 00 to 10 35
8 50 to 8 75
9 75 to 10 00
6 10 to 6 75

4ito

36 to
2S to
34 to
17 to
12 to
10 to

36
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MAEKBT PEICES OF FARM

Product. January. February.

CrscissATi—Cont'd.

Sugar

:

Xew Orleans, fair to
^ood lb

.

Prime do..
Peanuts do.

.

Cotton

:

Ordinary to good ordi-
nary lb.

Low middling to good
middling lb

.

Wool:
rieece-Tvashed lb

.

Tub-washed do .

.

Unwashed cloth'g.do..
Unwashed comb'g.do..
Palled do..

CHICAGO.
Flour

:

Choice winter ex ..bbl.

Fair togoodextra..do..
Choice spriuiiex. ..do..
Common togood ex . do .

.

Patent sprint: do.

.

Spring superfiaes. -do.

.

Wheat:
No. 1, spring bush

.

No. 2, spring do..
No. 3, spring do..

Rye, No. 2 do..
Barley, No. 2 do .

.

Com, No. 2 do..
Oats,No.2 do..
Hay:
Timothy ton.
Prairie do..

Eecf:
Mess : bbl.
Extra mess do..
Hams do..

Pork:
Mesa bbl.
Prime mess do.

.

Extra piimo do .

.

Lard cental
Butter:
Choice to fancy lb.

Medium to good do..
Cheese:
Good to choice fac-
tory lb.

Poor to fair factory . do .

.

Sugar, New Orleans, com-
mon to choice lb.

Wool:
Unwashed lb

.

Fleece-washed do .

Tub-washed do .

.

Colorado do..

SAINT LOUIS.

Flour

:

Superfine bbl

.

Extr.'v do..
Fam ily and fancy . .do .

.

Wheat:
Wbit^-. winter... bush..
Ked winter do..
Spring do .

Com do .

.

Rye do..
Barley do..
Oata.'. do..
Hay:
Timothy ton..
Prairie do..

Beef:
Meaa bbl.

1 .51 to $0 5i
6 to 6J
3J to 4}

7ito 8

8| to 9J

28 to
25 to
16 to
23 to
25 to

4 50 to
3 50 to
4 50 to
350 to
6 00 to
2 00 to

5 00
4 25
5 00
4 50
7 50
8 00

i5Jto $0 6

ejto 6i
3} to

71 to

8J to 9i

28 to
25 to
16 to
23 to
25 to

82Jto
69ito
40 to
94 to
29ito
20} to

4 75
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MARKET PRICES OF FARM

Products.

Saint Louis—Cont'd.

Beef—Continued.
Extra family bM.

Pork, mess do.
Lard cental
Butter :

Extra choice creamery
pound

Fail- to choice dairy,

tubs lb
Cheese

:

NewYork and Ohio fac-

tory lb
Western factory ... do

.

Tobacco

:

Lugs cental

.

Common to medium
leaf cental

Wool:
Tub, washed lb
Unwashed comb'g.do.
Texas

NEW OKLEAN8.

Flour:

'

Superfine bbl
Extra do.
Choice to fancy do.

Wheat:
No. 2, winter bush
Spring do

Com do.
Oats do.
Hay:
Prime ton
Choice do.

Beef:
Western mess bbl
Western mess, extra,
barrel

Texas bbl
Fulton Market- . .*-bbl

Pork, mess .' bbl
Lard cental
Butter:
New York prime to
choice lb

Western prime to
choice lb

Cheese:
Western factory lb
New York cream . . do

.

Sugar:
Fair to fully fair. .. .lb

Prhn 8 to strictly prime,
pound

Clarified white and yel-

lo(v lb
Cotton:
Ordinary to good ordi-
nary lb

Low middling to good
middling ."..lb

Middling fair do
Good and fine do

Tobacco:
Lugs lb
Leaf, low to medium,
pound

Wool:
Louisiana clear lb
Clear Lake do.

SAN FRANCISCO.

Flour:
Supurflno bbl
Extra do.
Family and fancy . .do.
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MARKET PRICES OF FARM

Products.

San Fkancisco—Cont'd.

Wheat:
California cental.
Oregon do..

Barley do..
Oat» do..
Com do..
Hav, State ton.
Poik

:

Moss bbl
Piimemess do.

Beef:
Mess bbl.
Family mess J-bbl.

Lard lb.

Butter:
Overland lb.

California do..
Oregon do..

Cheese do..
"Wool:
Native lb..
California do.
Oregon do..

January.
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LIVE-STOCK

Products.

Saint Louis—Cont'd.

Horses:
Plugs head.
Southern horses .. .do .

Streeters do .

.

Heavy draft do..
Saddle horses do . .

Extra drivers do..
Good matches do.

.

Mules:
14 to IShandshigh.do..
15 to lehandshigh.do..
16 to 16i hands high . do .

.

NEW ORLEANS.
Cattle:
Com -fed beeves - cental

.

Choice Texas beeves,
head

Texas, Istquality.head.
Texas, 2d quality . . do .

.

Milch cows do .

.

Calves do..
Sheep do..
Swine do..
Horses:
Common do..
Plugs do..
Good working do .

.

Mules

:

First-class do..
For sugar plantations,
head

Por city use head.

.

For rice culture, small,
head

January.

$10 00 to $30 00

25 00 to 80 00
75 00 to 90 00
90 00 to 190 00

$15 00 to $35 00
30 00 to 85 00
75 00 to 90 00
95 00 to 190 00

110 00 to 170 00
250 00 to 400 00

55 00 to 95 00
80 00 to 140 00

115 00 to 140 00

2 00 to 4 50

30 00 to 35 00
15 00 to 25 00
30 00 to 90 00
6 00 to 8 00
2 00 to 4 CO
3 00 to 4 00

50 00 to 100 00

100 00 to 175 00

175 00 to 225 00

175 00 to 225 00

100 00 to 150 00

February.

no 00 to 170 00
250 00 to 400 00

40 00 to 80 00
60 00 to 120 00

100 00 to 120 00

2 00 to 4 50

30 00 to 35 00
15 00 to 25 00
30 00 to 90 00
6 00 to 9 00

2 00 to 4 00
2 50 to 3 50

50 00 to 100 00

100 00 to 175 00

175 00 to 225 00

175 00 to 225 00

100 00 to 150 00

March. April.

$15 00 to $35 00
30 00 to 85 00
75 00 to 85 00
95 00 to 190 00

110 00 to 170 00
250 00 to 400 00

35 00 to 75 00
55 00 to 115 00
95 00 to 115 00

2 50to 5 00

30 00 to 35 00
15 00 to 25 00
25 00 to 75 00
6 00 to 9 00
2 00 to 4 50
3 50 to 4 50

50 00 to 100 00

100 00 to 175 00

175 00 to 225 00

175 00 to 225 00

100 00 to 150 00

$15 00 to $35 00
30 00 to 90 00
75 00 to 90 00
95 00 to 190 00

HO 00 to 170 00
250 00 to 400 00

35 00 to 80 00
55 00 to 115 00
95 0010 115 00

3 50 to 5 00

30 00 to 35 00
15 00 to 25 00
25 00 to 75 00
6 00 to 9 00

2 00 to 4 50

3 00 to 3 50

50 00 to 100 00

100 00 to 175 00

175 00 to 225 00

175 00 to 225 00

100 00 to 150 00

May.

$15 00 to $35 00
30 00 to 90 00
75 00 to 90 00
95 00 to 190 00

no 00 to 170 00
250 00 to 400 00

35 00 to 100 00
75 00 to 130 00
95 00 to 130 00

3 00 to 5 00

.30 00 to 35 00
15 00 to 25 00
25 00 to 75 00
6 00 to 9 00
2 00 to 4 50
3 00 to 4 50

50 00 to 100 00

100 00 to 175 00

175 00 to 225 00

175 00 to 225 00

100 00 to 150 00



REPORT OF THE STATISTICIAN.

MARKETS—Continued.

177

Jiuie.

$20 00 to $40 00
30 00 to 85 00
85 00 to 110 00

100 00 to 150 00

75 00 to 150 00
100 00 to 145 00

250 00 to 400 00

55 00 to 85 00
75 00 to 140 00

110 00 to 140 00

3 00 to 4 50

25 00 to 30 00
20 00 to 24 00
15 00 to 18 00
25 00 to 75 00
6 00 to 9 00
2 00 to 4 00

3 00 to 4 50

50 00 to 100 00

$25 00 to $40 00
40 00 to 70 00

80 00 to 100 00

90 00 to 140 00

75 00 to 150 00

125 00 to 175 00

250 00 to 400 00

50 00 to 90 00
85 00 to 140 00

110 00 to 140 00

100 00 to 175 00

175 00 to 225 00

175 00 to 225 00

100 00 to 150 00

July.

$25 00 to $40 00
40 00 to 70 00
80 00 to 100 00
00 00 to 140 00
75 00 to 150 00
125 00 to 175 00
225 00 to 400 00

55 00 to 95 00
85 00 to 140 00

110 00 to 140 00

30 00 to 35 00
24 00 to 28 00
15 00 to 20 00
25 00 to 75 00
5 00 to 8 00
2 00to 4 00
3 00 to 4 50

50 00 to 100 00

100 00 to 175 00

175 00 to 225 00

175 00 to 225 00

100 00 to 150 00

12 Aa

August.

30 00 to 35 00
24 00 to 28 00
15 00 to 20 00
25 00 to 75 00
5 00 to 8 00
2 00 to 4 00
3 00 to 4 50

50 00 to 90 00

oodotoiio'o'o"

125 00 to 190 00
140 00 to 200 00

September. October.

$25 00 to $40 00 $25 00 to $40 00
40 00 to 70 00- 30 00 to 70 00
70 00 to 100 00' 80 00 to 100 00
90 00 to 135 00. 90 00 to 125 00
75 00 to 150 00, 75 00 to 150 00
125 00 to 200 00 125 00 to 200 00

November.

$20 00
i!40 00to 70 00
80 00 to 90 00
85 00 to 130 00
70 00 to 125 00
85 00 to 135 00

50 00 to 90 00' 50 00 to 90 00 .50 00 to 85 00
85 00 to 135 00 90 00 to 140 00 85 00 to 140 00

110 00 to 165 00 110 00 to 175 00110 00 to 175 00

30 00 to 35 00
24 00 to 28 00
15 00 to 20 00

25 00 to 75 00| 35 00 to 80 00
5 00 to 8 00 5 00 to 8 00
2 00 to 4 00 2 00 to 4 00
3 00 to 4 50 3 00 to 4 50

50 00 to 9000] 50 00 to 90 00

90 00 to 120 00
'

90 00 to 100 00

175 00 to 225 00il40 00 to 210 00

140 00 to 21000

100 00 to 110 00 100 00 to 120 00

2 50 to 4 00

35 00 to 80 00
7 00 to 9 00
2 00 to 4 00
3 50 to 450

50 00 to 90 00
90 00 to 120 00

160 00 to 190 00
160 00 to 200 00

105 00 to 135 00

December.

$25 00 to $40 00
30 00 to 70 00
80 00 to 100 00
90 00 to 125 00
75 00 to 150 00
85 00 to 200 00

50 00 to 70 00
75 00 to 140 00
110 00 to 175 00

2 50 to 4 00

35 00 to 80 00
7 00 to 9 00
2 00 to 4 00
3 00 to 4 50

45 00 to 75 00
90 00 to 100 00

150 00 to 210 00
150 00 to 210 00

100 00 to 120 00
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PORK PAOKII^G.

The following: statistics have been compiled from the annual report ot

the Cincinnati Price Current. The "i)acking year" consists of a " sum-

mer season," from March 1 to November 1, and a "winter season," from

November 1 to March 1. The importance of the summer season for

operations in pork is increasing, and with, the abundant supply of ice

during the summer of 1879, there was a large increase in number packed
during the summer as compared with the number in the year i)revious.

The great pork-producing region of our country is in

THE WEST.

SuMiviER PACKiNGr.—The summer-packlng season of 1879 opened with
a fair supply, and at prices uot much changed from the year previous.

The numbers packed, weight per head, and the yield of lard during the

last four summer seasons were as follows

:

Season.

1876
1877
1878
1879

Numljera.

2, 357, 866

2, 543, 120

3, 378, 044

4, 051, 240

Aggregate
net weight.

Pounds.
424, 879, 300
484, 553, 471
C31, 807, 730

743, 525, 500

Average
net weight
per head.

Pounds.
184. 10
190. 57
187. 03
183. 53

Aggregate
yield of lard.

Pounds.
70, 040, 980
85, 3S4, 17G

113, 949, 500

129, 580, 672

Average
yield of lard
per head.

Pounds.
30.35
33.56
33.73
31.98

The numbers packed at the six leading cities, Chicago, Cincinnati,

Saint Louis, Milwaukee, Louisville, and Indianapolis, together with

other prominent points, during the last three years, were as follows

:

Packing points.

Chicago..
Cinciunati
Saint Louis
Milwaukee
LoutBvUle..
Indianapolis

Total for the six cities

Cleveland, Ohio
Cedar Rapids, Iowa
Kansas City, Mo
Des Moines, Iowa
Detroit, Mich
Other points

Grand total

1876.

1, 31.5, 402
121, 173
131,158
CO, 827

9, 500

283, 621

1, 921, 681

187, .^92

105, 580
66, 754

28, 609
24, 000
23,850

2, 357, 866

1877.

1, 508, 026
134, 416
148, 277
54, 785
19, 800

204, 264

2, 009, 5G8
146, 048
110, 130
77, 821
34, .503

34, 028

71, 022

2, 543, 120

1878.

2,017,841
154, 517
142, 000

107, 053
25, 000

312, 224

2, 758, 635
220, 385
195, 200
99, 517

12, 027
30, 302
52, 978

3, 378, 044

1879.

2, 155, 418
149, 934
350, 000

67, 537
25, 000

. 243,500

, 991, 389
319, 865
141, 685
145, 638
49, 800
61, 675

341, 196

4, 051, 248

Winter packing.—The record of number of hogs packed in the

West during the winter season of 1879-'S0 shows a total of 6,950,451,

against 7,480,048 in 1878-'9, the decrease in head being 530,197, and at

same weight as 187S-'9, the decrease is equal to 004,453 hogs, or 9 per

cent. At the six large cities there was a decrease of 720,508 hogs, and
at all other or interior places an increase of 190,311, compared with the

preceding year. The gains and losses by States are shown in an accom-

panying "table. The aggregate number packed for twelve months end-

ing March 1, 1880, is 11,001,099, which exceeds the previous year 143,007.
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THE AVERAGE AVBIGHT.

The average weight of hogs packed during the winter was 212.94
pounds net, a decrease of 4.20 i^ounds, or 5^ pounds gross. All States
show a decrease, excepting Indiana, the average of which is slightly

greater than last j'ear, owing to an increased average at Indianapolis,

where 60 per cent, of the number were packed, the other packing in the
State showing a large falling oft' in the average weight, compared with
last year. Nebraska and Kansas show the largest falling off in average,
the next in order being Tennessee, Ohio, Kentucky, Missouri, &c. The
gains and losses by States are shown in an accompanying table. The
aggregate net weight of the winter packing was 1,480,068,518 ijouuds,

or 144,282,746 pounds less than the preceding winter.

THE YIELD OF LARD.

The general average yield of lard per hog for the winter shows 36.33

pounds, a decrease of 3.08 pounds, which is relatively greater than the
falling off in weight, but this is consistent with the understood manu-
facture during the season, and the difference in lard-yielding quality of
hogs. The percentage yield of lard is 17.06 of net weight, against 18.14

per cent, last year, and 17.08, 15.78, and 16.28 in the three previous
years, respectively. The aggregate production of lard for the winter
was 252,439,188 pounds, or 764,967 tierces of 330 i:>ounds each, being a
decrease of 42,313,170 pounds, or 128,221 tierces, comx)ared with the
preceding winter.

COST OF HOGS.

The average cost of hogs for the winter is $5.22 per 100 i)ounds net, or
$4.18 gross, and is $1.66 per 100 pounds net, or $1.33 gross greater than
the preceding year. The aggregate cost of hogs was $77,231,648, being
an increase of $19,402,056, while there was a deficiency of 144,282,746
pounds, or 9 per cent, in net weight. The average cost per 100 pounds
is 47 per cent, greater than the preceding year. The average price paid
during the past ten winter seasons is $1.79 per 100 pounds gross, or
$5.99 net.

The following table shows the comparative receipts of the last four
winter seasons

:

states.

Ohio
Indiana
niinois
Iowa
Missouri
Kansas
Nebraska
Minnesota
Wisconsin
Michigan
Kentucky
Tennessee
Miscellaneous

Total 5,101,308

1876-77.

N"nral3er

packed.

813, 709
530, 286

, 905, 219
419, 442
644, 699
31, 775
46, 190
24 235
2m, 801
88, 689

255, 986
50, 770
23, 447

Per cent,

of the
whole.

1877-78.

Number
packed.

15. 93 934, 132
10. 37 496, 025
37.28 2,714,748
8.21
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The average weiglit per head, the aA-erage weight of lard, and the

average cost per cental iu the different States is shown in the following

table

:
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IN THE EAST.

SUT.IMER AND wiNTEH PACKING.—The following table shows the re-

ceipts of live aud dressed hogs during the last three packing years, by
seasons, on the Atlantic coast

:
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year, owing to tlie discouraging influence of low prices, but the reports

furnished lis indicate a slight increase in packing, and for the coming
season it is expected that there will be no decrease. San Francisco

continues to do the largest part of the packing, and operaticeis are car-

ried on tliroughout the year at this point. The number of hogs packed
at San Francisco and the estimated number at other parts of the State

was 290,000, against 280,000 last year. The number packed in Oregon
is estimated as smaller than last year, and is placed at 80,000, against

120,000 in 1878.

RECAPITULATION.

The total number of hogs packed in the United States during the last

four years is as follows

:

Section.
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increase, rather more tlian two-tliirds, or 1,134,000 acres, was in England,

228,000 in Wales, and 275,000 in Scotland.

In Ireland the cultivated area shows a decrease of 9,000 acres since a

year. The decrease in 1878 was 82,000 acres, and in 1877 nearly 300,000

acres. This decrease is mainly due to much land being classed as barren

mountain-land which was formerly classed as pasture.

Looting at the details of the various crops, it is seen that the area

under wheat in Great Britain in 1879 was 2,890,000 acres, being a de-

crease of 328,000 acres from the previous year. In Ireland there was a
fractional increase. The wheat crop of the United Kingdom has de-

creased by nearly a million of acres, or a fourth of its area, since 1869,

when there was 3,982,000 acres under wheat.
Barley has partly taken the place of wheat, being this year sown on

2,932,000 acres, an increase of 209,000, or nearly 8 per cent., over 1878.

Oats were sown on 3,998,000 acres in the United Kingdom, being a de-

crease of 126,000 acres since 1878. This crop has steadily declined since

ten years. The large imxDortations of Indian corn have doubtless com-
peted largely with the oat crop, and, therefore, tended to diminish the
breadth sown. In the green crop there is not much variation. The
area x)lanted in potatoes shows an increase of 33,000 acres in Great
Britain and a slight decrease in Ireland ; the total area planted was
541,344 acres in Great Britain and 842,021 in Ireland.

In live stock there has been an increase of horses and cattle and a
decrease in sheep and swine. The total numbers for the United King-
dom are, horses, 1,955,394 ; cattle, 9,961,536 ; sheep, 32,237,958 ; swine,

3,178,106. Swine have decreased in number in Great Britain nearly 16
per cent, since 1878. In Ireland the same proportionate reduction has
taken place j the competition of American bacon is the main cause.

AUSTRALIA.

From the returns of Australia it appears that rather more than
2,500,000 acres of land are sown in wheat, being twice the area sown
eight years ago. The average yield was about ten bushels per acre ; the
largest wheat growing district (South Australia) has an average of little

more than seven bushels per acre, while New Zealand averaged nearly
23 bushels, and New South Wales 14f bushels per acre. Oats were
grown on 467,000 acres and averaged 25 bushels per acre. Indian corn
is only gTown to any extent in New South Wales, and was 186,000 acres

in area and yielded 32 bushels per acre. Potatoes were planted on
88,000 acres and averaged a yield per acre of 112 bushels ; in New Zeal-

and the yield averaged 170 bushels per acre. In live stock there are in

Australia rather more than a million of horses, 7,250,000 cattle, and
61,000,000 sheep.

FRANCE.

In France the acreage sown in wheat was, within a small fraction, the
same as in 1878, viz, 17,200,000 acres. The yield per acre was less than
the poor yield of last year, and is estimated at a fraction above 13 bushels
per acre. The total crop is estimated at 229,000,000 bushels for 1879;
the crop in an average year is 289,500,000 bushels, consequently the crop
of 1879 falls short of an average 60,500,000 bushels, or nearly 21 per cent.

From the Bulletin Statistique it appears that the area planted in vine-

yards in France was greatest in 1874, when it amounted to 6,046,820

acres, a surface equal to one-fourth of the State of Ohio. There was a
gradual decline in the area, caused by disease, till in 1878 it was
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5,200,000 acres. The crop of 1878 was stated at 1,286,546,000 gallons,

being a decline of 202,944,000 gallons from the year previous, and a de-

cline of 213,799,000 gallons from the average of the ten previous years.

This growing deficit was attributed to the appearance of the phylloxera
and reappearance of the oidium. For the year 1879, in the absence of
ofScial returns, it was estimated by L'Eeonoraist Fran5ais that 988,000
acres had been destroyed and 400,000 acres seriously injured by the
phylloxera. The crop was subjected to the most unfavorable atmos-
pheric conditions, which, with the ravages of the phylloxera and oidium,
gave a return of only 678,994,000 gallons, a decline of nearly one-half
from the crop of 1878, and only one-third the amount for 1874.

AVERAGE YIELD PER ACRE.

The following estimates of the average yield per acre of principal crops

were published by the international statistical congress in France a few
years since

:

Country.
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CANE SUGAK.
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Country.

Cuba tons

Porto Pwlco do-

Jamaica-Hayti do.

Martinique do.

Guadaloupe do.

Trinidad do.

Barbadoes do.

Demerara do.

Brazil (exports) do.

Peru (exports) do.

Java (exports) do.

Manila (exports) do.

Australia (exports) do.

Sandwich Islands (exports) do.

NON-EXPORTING COUNTRIES.

Spain 1 tons

Cochin China do.

Japan do.

Mexico do.

English India do.

Egypt (produces) do.

Total cane sugar
Total beet sugar

Grand total 4, 487, 000

1879-'80.
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Much information has been gained respecting insects injurious to

orange trees. Accounts of a few of these insects are inchided in the
following report. But I am able to i:)resent at this time only a small
part of the data which I have collected on this subject, owing to lack of

time for preparing the remainder for the press.

Accounts of many other insects which have been studied during the
year are not included in tliis report, as in many instances it is desirable

that further observations be made before publishing the results obtained.
Believing that the work of this Division should be of a practical na-

ture, I have, in ihy investigations, confined myself as far as possible to

the study of tbe habits of insects and to experiments with remedies.
However, for the sake of scientific accuracy, it is necessary that the ex-

act zoological position of the species described should be indicated, and f

that the new species should be characterized in a technical manner.
This is a work which can be well done only by one who devotes his ex-

clusive attention to the systematic study of the particular group of in-

sects to which the species in question belongs. I have therefore invited

the aid of specialists in work of this nature ; and in every case the as-

sistance has been promptly and cheerfully rendered, and without pecu-
niary recompense.
In this connection I wish to aclcnowledge the aid of the following-

named gentlemen : Mr. Edward Burgess, for determinations and descrip-

tions of Diptera -, Mr. V. T. Chambers, for determinations and descrij)-

tions of Tineids ; Mr. E. T. Cresson, for determinations and descriptions

of Ichneumon flies ; Prof. C. H. Fernald, for determinations and descrip-

tions of Tortricids ; Mr. A. E. Grote, for determinations of Noctuids ; Dr.
George Horn and Mr. Henry Ulke, for determinations of Coleoptera ; Mr.
L. O. Howard, for description of a Chalcid; Mr. J. Monell, for description

of an Aphid ; Mr. Edward Norton, for description of a Saw-fly, and Dr.
P. E. IJhler for determinations and descriptions of Hemiptera.
The correspondence of the Division has continued to increase during

the past year. Very many inquiries respecting noxious insects and the
means of preventing theii* ravages have been received from all parts of

the country. This correspondence has occupied much of my own time
and all that of an assistant. A large part of these inquiries were re-

specting well-known insects, and I trust that in many instances informa-
tion has been given which has materially aided our correspondents in

combating the pests. In other cases the insects have proven to be new
to science, or species whose habits were unknown. In this way many
interesting and important subjects for study have been presented.

Large additions have been made to the biological collection of the
Division, among which may be mentioned over 1,600 slides of microscop-
ical insects and about 40 cases of larger specimens.

I take pleasure in acknowledging the assistance of Mr. L. O. Howard
in the preparation of this report, and in the general work of the Di-

vision ; also the aid of Mr. Th. Pergande in the care of the insects bred
in my office, and in making biological notes upon them. The original

figures illustrating this report have been drawn from nature by Mr.
George Marx.

Eespectfully submitted June 30, 1880.

J. HENEY COMSTOCK,
JUntomoIogist

Hon. William G. Le Duo,
Commissioner of Agriculture.
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THE AEMY-WOEM.

{Ueliopliila (Leucania) unipuncta Hav/ortli.)

Order Lepidoptera : family Noctuidae.

Esitinp: the leaves aiuT heads of the different grasses and cereals, a wonn 1^ inches
long'. lonj^itndinally striped with black, yellow, and green, appearing in immense
numbers, and keeping together in a more or less compact *body when advancing
from one lield to another.

Eeccnt inquiries from many sections of tlie country concerning tliis

celebrated pest have called to our attention tlie fact that, although it

has been thoroughly discussed by several State entomologists, the re-

ports of the Department of Agriculture have never contained more than
a mere passing notice of its injuries. Since the writings of the authors
referred to are accessible to but few farmers residing outside of the
States which published them, it seems advisable to introduce here a
review of the present knowledge concerning this insect.*

As to the past history of the army-worm, it will suflSceto state briefly

that it has been known in this country since 1743
; that it is impossible

to say whether it is an indigene or whether it has been introduced
from Europe ; that it is known in almost every part of the world j and
that its natural history first began to be studied in this country after
the great army-worm year of 1881.

Tlie adult insect is a night-flying moth of a dull bro^vn. color, marked
in the center of each foreT\iug with a distinct white spot, and with an
expanse of wing of about 45"^™ (a little over an inch and three-quarters).
Fig. 2.

The egg is white and almost spherical. Its average is .6°^" (.023 inch).

The perfect outhne is sometimes lost from the gummy substance which
covers it and which holds it in place. The moth deposits her eggs in
the folds of grass or grain, always concealing them from sight by push-
ing them down into the unfolded portion of the leaf, or by cementing
the edges of the leaf together over them. Sometimes, however, they
are laid in a partial fold and remain perfectly exposed to view. (PL I,

fig. 1.) The eggs are laid singly or in rows which sometimes contain as
many as fifteen or twenty.

TJie larva, or worm, when full grown, is SS'^'"* (1^ inch) in length.
(PI. I, fig. 3.) During this stage—which lasts from fifteen to thirty
days—the worm casts its skin five times. Its body color is pale green,
clearly seen only on the ventral surface, varied elsewhere with longi-
tudinal stripes of yellow, gray, and black, the gray often so closely
dotted with black as to become dusky. The general arrangement of
the stripes is as follows : The entire back is occupied by a broad black
or dusky band, deepest at the middle and along each margin. On each
flank is a series of stripes, consisting of a median black or dusky band,
on each side of which is a greenish or yellow stripe of ecpial width, mar-
gined on either hand with dingy white that is set off by a mere line of
dark. Down the middle of the back is an interrupted narrow white
line, often clearly seen only near the head.

* The best articles which have been written concerning its life history ai-e those of
Fitch (Sixth N. Y. Kept., p. 113), Riley (Kiglith Missonri Rept., p. 22), and Packard
(Report on the Rocky Mountain Locust and other Insects now injuring or likely to
injure Held and garden crops. From the Ninth Ann. Rept. U. S. Geol. &, Geog- Suxv.
of Terr.).

^



188 EEPORT OF THE COMMISSIONEE OF AGRICULTURE.

The liabits of the -worms are somewliat like tliose of their relatives,

the cut-worms, in that thej' feed chiefly at night. During the heat of

the day they hide under sticks, stones, or other rubbish, though, when
occurring in great numbers, they often eat during the entire day or dis-

appear only for a few hours. When migrating from an eaten field to a
new one they have the habit of going together and nearly always in the

same direction, which has given them their popular name of " army-
worm." Their food plants are naturally the grasses and grains. Dur-
ing the present i^eason they have usually appeared first in fields of

wheat, occasionally in timothy and blue grass, seldom in any other cul-

tivated crop. When on the march they attack i)referably the cereals,

timothy, blue grass, and corn. Many other plants are eaten to a small

extent. Shortly after the last moult the worm burrows just beneath
the surface of the ground, and transforms to a pupa in the cell thus
formed.

The pupa is dark brown in color and is from 18 to 20™™ (three-quarters

of an inch) in length. Its shape is shown in PI. I, fig. 1.

The numher of generations in a season varies greatly with the climate.

It has always been supposed that there is but one in the Northern
States, but there will probably be two on Long Island this year, as moths
are now (June 21, 1880) emerging from pupae collected there a few days
ago. Professors Thomas and French state that there are normally two
broods in IsTorthern Illinois, and probably three in the more southern
portions of that State. Professor Eiley has demonstrated two broods
normally and three broods exceptionally in the latitude of Saint Louis.

Farther south, during winters of unusual mildness, a succession of

broods is kept up through the entire year. During the present winter
(1879-'80) we have received full-grown worms with accounts of damage
to winter grain in the months of December, January, and February
from localities as far north as Union County, South Carolina, and Marion
County, Tennessee. Ordinarily, however, in these States, and always
farther north, the insect lies dormant through the winter months.

Concerning the hihernation of the army worm writers have long differed.

We can now safely state that it hibernates both in the moth and chrys-

alis states, the former being more common in the southern part of the
country and the latter in the northern regions.* There is also a possi-

* Since tlie days of Walsh, no one has strongly upheld the probability of an exten-

sive hibernation of the eggs. We may briefly state the arguments which have been
advanced in favor of hibernation in each stage as follows:

Egg hihernation.—In fields which have been burned over in fall or winter the worm
does not appear the following year. (Many cases cited by Walsh and Riley.) Walshi
(Prairie Farmer, 1861) states an instance where one-half of an infested field was burnedl
over and the other half not. The succeeding year the burned halfwas free from worms
and the other was infested. Against this argument Thomas (/6irf.) urges that the
moths appear in early spring and oviposit on old grass stubs before the young grass

has grown ; naturally, therefore, where the old grass has been destroyed they will

not lay their eggs. Riley cites the Wisconsin fires of 1871, which occurred in Oc-
tober, not\A'ithstandiug which the worms were very abundant the succeeding year in

the same localities.

Larval Mbernation.—All European species of Leucariia, so far as known, hibernate as
larvae. Many allied cut-worms hibernate in this state. Against such hibernation
Riley urges that, instead of wet springs being favorable to increase (as has been sup-
posed to be the case), were there an extensive larval hibernation such weather would
be the most unfavorable, as the overflowing of swamp land would drown them.
Pupal hihernation.—Moths are found in early spring in such fresh condition, with

wings so soft that theyhave evidently just emerged from their pupal cases. Mr. Meske,
of Albany, N. Y., once found a chrysalis in May, from which a true army-worm moth
issued, the date being so early as to xjrecludethe possibility of a brood having already
been generated. Professor Riley urges the instance of the Wisconsin fires in favor of
this method of hibernation. Many allied Noctuids are known to hibernate in this form.
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bility that the full-growu worms hibernate more or less frequently. In
either case, as soon as the weather becomes warm in spring the moths
emerge either from their pupal cases or their hibernating quarters, and
lay their eggs as before described. The duration of the egg state is

from eight to ten days. We found the newly hatched larvae in Wash-
ington on the 13th of May, 1879.

The natural habitat of the army worm was stated by Dr. Fitch to be
" in the wild grass of wet spots, in swamps and on the border of marshes,"

and in this statement he has been followed by nearly all succeeding
writers. The question then naturally arises. What is the cause of these

sudden and extensive periodical visitations to cultivated crops ? Dr.
Fitch observed that the year 1861 was very wet, while that of 1860 had
been extremely dry. On examining the records he found that in pre-

vious worm years the season in which the worms appeared was wet,

while the preceding year was dry. He therefore proposed the theory
that in a dry season this insect, having an unlimited extent of feeding
range, becomes greatly multiplied, " and when it is thus multiplied, a wet
season and overflowed swamps drive it out from its lurking place, in

flocks, alighting here and there over the country. But on being thus
rusticated, it finds our arable lauds too dry for it, and immediately on
maturiug and getting its wings again it flies back to the swamps, whereby
it happens that we see no more of it." Professor Eiley adopted this

theory, and showed that the conditions in 1869 and 1875 (two marked
army worm years) coincided with those mentioned by Fitch.

HOW TO DESTROY THE PEST.

Remedies.—If the theory just quoted be. true, the best means of pre-

venting the occurrence of this pest in cultivated fields will be to keep
watch of any extensive tracts of low land which may be in the neigh-

borhood, and if army worms are discovered destroy them either by
burning over the laud, if possible, or by poisoning with arsenic, Paris
green, or London puiple, or by any other means of which the local con-

ditions will admit. In fact it would be well to burn over all the low land
in the vicinity each winter, thus destroying the hibernating insects.

I do not feel implicit confidence, however, in the above theory, as I

have observed the army worms feeding in small numbers in meadows
on high lands, when their presence there could not be explained by the
reasons given. Moreover, from what data I have been able to obtain
while preparing this article, it appears that the present season has not
been a wet one in those localities in which the army worm has appeared,
thus failing to confirm the theory. It is worthy of note, however, that
in most instances the localities infested by the worm this year are in the
vicinity of extensive tracts of low lands. I am carefully collecting evi-

dence on these points and wUl publish the results as soon as practicable.

In case the worms do appear in cultivated lands the best plan of ac-

tion to follow is to prevent the spreading of the insect. This may be
done by destroying tliem or by confining them to the fields in which they
appear. The best methods of destroying them are by crushing with
rollers orby poisoning with arsenic, Paris green, or London puri)le. Either
of these substances can be apijlied rapidly by mixing with -water and

Hibernation as molhs.—Of this there can be no doubt. Specimens have been received
at this department from Texas, Alabama, and Georgia all through the winter. " Some
specimens captured in the spring in Southern Illinois have a battered and weather-
worn appearance." (French.) Mr. Strecker has found the moth hibernating in Feb-
iruary at Reading, Pa., and l.Ir. Mann has also found it at Cambridge, Mass.
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using a fouutaiii pump or garden syringe. lu many instances, however,
these remedies are impracticable, for frequently tlie worms appear in

a field of grain so late in the season that the crop is only partially de-

stroyed. In some instances only the leaves and beards of the grain are
eaten by the worms, the straw and heads being too mature to be relished

by them. In such cases the destruction of the crop by the use of rollers

or poisons would be an expensive method of fighting the pest. And,
too, the use of rolleis often proves less effectual than would be expected.
If the soil be rough it is obvious that many worms would escape ; and
it was found by experiment on Long Island this year that even when
the surface was level the rollers became partially covered with masses
of tenacious mud, comi)osed of earth and the juices of the crushed
worms, so that the effect was much the same as though the ground had
been uneven.
"When these remedies prove impracticable the second line of defense

remains, and if well carried out the result wiU not merely be the confin-

ing of the worms to the fields in which they appear, but the destruction
of them also when they attempt to migrate to other fields. This is done
by the means of ditches and pits dug around the infested field or that
to be protected. The ditches can be made quite rapidly. First plow a
furrow with the " land side" next to the field to be protected, and then
with a spade make this side of the furrow vertical, or, if the soil be com-
pact enough to admit of it, overhanging. When the ditch is completed,
holes should be dug in it from 1 foot to 18 inches deep and from 20 to

30 feet apart. The sides of these holes should also be vertical, or, if pos-

sible, overhanging. The worms, unable to climb up the vertical side of
the ditch, wiU crawl along the bottom of it and fall into the holes, where
they will soon perish. Where the soil is sandy, so that the ditch cannot
be made with a vertical side, it should be dug deeper than in other cases,

and the side made as nearly perpendicular as possible, so that when the
worms attempt to crawl up it the sand will crumble beneath them and
cause them to fall back again. The soil can be kept friable by drawing
a bundle of brush along the ditch, or by burning straw in it.

The degree of success and the amount of labor attending the use of
this method of defense depend upon the promptness with which it is

adopted. K a close watch be kept of the grain fields and meadows
during late spring and early summer, the i)resence of the worms can be
detected before they begin to migrate. It will then be only necessary to
inclose, by means of ditches, those parts of the fields in which the worms
are found ; and frequently these localities are very limited. But if the
work be delayed until later in the season, after the worms have begun
to migrate, it will be found difficult to confine them, and it will prob-
ablj^ be necessary instead of this to siuTound by ditches the fields to be
protected, especially any fields of corn that may be in the vicinity of the
infested district.

Numerous other remedies have been proposed, but we know of none
which are practicable, except on a small scale or under especially favor-
able conditions.

The parasites of the army worm are very numerous, and benefit the
farmer to an almost incalculable extent. By far the most abundant is

the red-tailed Tachina fly {Nemoroxa leiicaniae, Kirkp.). This insect,

shown at PI. I, fig. 2, has much the appearance of the ordinary house-
fly, and is usually found in immense numbers wherever the army worm
abounds. The natural but interesting mistake has been made by some
of our correspondents of considering the red-tailed Tachina as the
progenitor of the army worm. The eggs of this Tachina are whit«,
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oval, and smooth, and are usually laid upon the anterior imrfc of the
worm. Occasionally as many as eighteen eggs are laid on a single

worm, but the average number is about five. These eggs are so inge-

niously placed that the worm can by no possibility reach them with its

jaws or get rid of them in any other way. Mr. Howard says that he has
searched for hours in a field infested with army worms without finding

a single full-grown worm which did not carry one or more of these eggs
ujion its back. The general habits of the Tachina flies have been given
under the head of the j^arasites on the cotton worm, and further elab-

oration will be unnecessary. The abundance of this and other parasites
j)artially explains the i)eriodicity of the army-worm attacks.

Another Tachina [Exorista fiavicauda), similar to the red-tail, has been
described by Eiley. Walsh described three species of hymenopterous
parasites upon the army worm : the Military Microgaster {Microgaster
militaris), the Glassy Mesochorus {Mesochorus vitreus), and the Dimin-
ished Pezomachus {Pezomachus minimus). Ophion purgatv.s^ a large ich-

neumon, was reared from the army worm by Mr. Shurtleff, and Dr. Fitch
describes another species as Ichneumon leucaniae.

In addition to these true parasites, the army worm is attacked by
many predaceous insects and by insectivorous birds. We have noticed,
moreover, many specimens covered with a mite similar to Uropoda amer-
icana, which has proved so destructive to the Colorado potato beetle.

The following-named ground beetles are commonly found preying on the
army worm: Calosoma calidiim, G. scrutator, Harpahts caliginosus, and
Pasimachus elongafus. The first three of these are figured further on as
enemies of the cotton worm. Ants are also very efficient enemies of the
army worm.

THE DESTEUCTIVE LEAF HOPPER.

Gicadula exitiosa Uhler [new species].

Order Homopteea, family Tettig onidae.

Puncturing the bases of the outer leaves of winter wheat, causing them to turn yellow
and die, a small, active, flying and jumjiing brownish leaf hoi^iier, occasionally aji-

pearing in immense numbers.

During the past winter much damage has been done to the winter
grain in Western South Carolina and in the borders of the surrounding
States by the above-named insect. Eeports from Mecklenburgh County,
North CaroKna, York, Abbeville, Union, and Laurens Counties, South
Carolina, and Catoosa County, Georgia, state that these leaf-hoppers
appeared in immense numbers and did great injury to the crops.

This appearance, although phenomenal, was not unprecedented. In-
sects of the same sub-family [Jassidae) have long been injurious to the
wheat crop in parts of Europe. In this country an allied species was
reported in the spring of 1875 as doing much damage to the meadows of
certain parts of Illinois, and diuring the winter of 1S7G the winter gTain
in parts of Texas is said to have been much injured by one or more
species of Jassid. The species under consideration was identified by
Professor Uhler, v/ho has collected specimens of it in various parts of
Maryland and at Denver, CoL, and has received specimens collected in
Texas, Florida, and North Carolina.
The destructive leaf-hopper is a small active brownish flying insect,

measuring with its wings folded about 5°"" (.195 inch) in length. Its
general shape is well indicated by figiure 4, PL I. It is very quick, a
good flyer, and a great jumper.
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So manj alarming reports were received during the course of the win-
ter as to the extent of damage, that it was deemed necessary for me to

visit the infested locality, which was accordingly done on my return from
Florida about the first of March. In company with Mr. C. R. Jones, of
the Charlotte Observer, I inspected several fields in the vicinity of
Charlotte, North Carolina, and found that the accounts had not been
exaggerated. In one infested field of 10 acyes, belonging to Mr. Geo.
King, there was hardly one plant left to each square rod of ground.
The diseased appearance most common in the wheat fields was a wilting

of the outer leaves of the plant. Professor Uhler informs me that the
customary method of injuring gTass or grain is to pierce and suck the
juices from the midrib of the leaf, and this method of work I have been
able to confirm by an examination of leaves taken from the infested

wheat. In a few cases I found the wilted leaves nearly cut oft' at the
base ; this must have been done by some other insect.

In the wheat fields of Mr. W. W. Eankin the leaf-hoppers were at
work in large numbers. There was observable on this plantation a
most exact line between the eaten and the uneaten portions. Instead
of spreading ihemselves indiscriminately over the field, or half eating a
patch here and there, they ate the wheat down to the ground as they
progressed. In an eight-acre field six and one-half acres were utterly

destroyed, while on the remaining acre and a half the crop was almost
uninjured. It was, however, being rapidly destroyed. Here was ap-

parently a good opportunity to watch them at their work, but it was
impossible to do much on account of their extreme shyness, as they
would fly upon the least disturbance. Professor Uhler has observed
them about the time of oviposition resting on the midrib of a blade of
grass or grain, v/ith the head pointed towards the base of the leaf. The
eggs are usually laid in the stems of grasses near the ground, judging
from the known habits of allied species. The young hoppers when
hatched are of almost precisely the same appearance as the old ones,

except that they lack the wings. The time occupied in attaining full

growth probably does not exceed a month, so that there are several

broods a year.

Many erroneous opinions were given concerning the nature of this

insect. Many considered it to be some form of the Hessian fly. Others,

without attempting to name it, called it the fly of the maggot, which
lives near the roots of the wheat. I was also informed by Mr. Jones
that a theory was prevalent to the effect that the leaf-hoppers had
spread from the cotton fields from the fact that similar insects were
found in the dried cotton bolls. An examination, however, showed the

cotton-boU insects to be a Psocus, often found in such situations, and
which belongs to an entirely different Order from the leaf-hoppers, the

I^europtet'a.

The great damage done the past winter was probably a result of the
extreme mildness of the weather. Under ordinary circumstances the

leaf-hoppers are kept in winter quarters and many are killed by cold

weather. Tlie present winter has been so warm, however, that they have
been able to feed and reproduce continually. Moreover, the crops being
in a young and tender condition, the effect of the work of the hoppers
was infinitely more marked than it could ever be at any other season

of the year. Under the ordinary conditions, then, of a moderately cold

winter the ravages of this j)(ist are not to be feared.

From our present knowledge of the habits of the leaf-hoppers, their

injuries in mild winters in the more southern portions of the wheat beii

will be very difficult to control. The only remedy which I have been
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able to suggest in auswer to the urgent inquiries of tlie Soutli Carolina
farmers has been that used for tlie destruction of the allied leaf-hoppers
on the grape vine, namely, carrying lighted torches throng! t the infested

fields at night, or building bonfires at different points. These insects

are readily attracted by light, and great numbers will without doubt be
destroyed. One or another of the trap lanterns mentioned in that part
of this report relating to the cotton worm could without much doubt be
used to advantage if a number were mounted on posts in different parts
of the fields.

A green Ieaf-ho]>per somewhat larger in size has recently been received
from Laurens, S. C., with an account of its injuries similar to those given
of the destructive leaf-hopper. It was identified by Professor Uhler as
the Diedrocephala flaviceps of Eiley, a species which did much injury to
grain in Texas in 1876.

DESCRIPTIVE.

CiCADULA EXiTioSA Uhler (n. sp.)-

Long subfusiform, ground color pale testaceous, polished above, but dull beneath

;

the upper surface of the abdomen black, excepting the lateral and hind margins of the
segments. Face yellow, crossed on each side by a series of slender, brown, curved
lines, the outer cheeks with two long brown spots, and the forehead with a roundish,
black spot each side of the middle, exterior to which the reddish-brown ocelli are seen
nest the suture, and below the latter is a small, brown spot of about their size ; in the
middle is usually a small brown dot. The vertex is arcuated ; with the tip a little

angular, the sui-face on the posterior half transversely depress^, and marked with a
curved, brown, transverse cloud, which has two blacliish dots just behind it, a small
spot near each outer angle, and a slender streak along the middle : any one, or several,
of these are sometimes absent. Pronotum with a whitish line iu the middle and a
short oblique one each side ; anteriorly is a strongly ciu-ved series of longish brown
dots, and on the posterior half ficcasionally a few obscure, cloudy marks. Scutellnm
with a pale line on the middle running through a brown spot, or only a faint cloud
instead ; each side, basally, with a whitish oblique line, and near each basal angle is
a deltoid brown mark or line. Hemelytra translucent, or faintly tinged with brown,
narrow, moderately valvate ; the costal nervule pale, moderately curved ; the other
nervules brown ; those of the clavis and its margins very much thickened, and some-
times tinged around with brownish cloudings. A few specimens show pale interrup-
tions near the middle of the discoidal nervules. Wings milky or almost transparent
whitish. Legs pale yellow, with the knees and tarsi occasionally brownish. Sternum
and base of venter black.
Length of body, 3-}-4t"""; to tip of wings, 4^-5}'"™; width of pronotum, l^-lf™™
This description was furnished to the American Entomologist at the same time that

it was sent for publication in this report, and appeared m No. o, Vol. Ill, of that
journal. The species then dates from the publication of that number rather than from
the time of publication of this report.

THE OLOYEE-SEED MIDGE.

{Gecidoonyia legumenieola Lintner.)

Order Diptera, family Cecidomytdae.

ADDITIONAL PACTS CONCERNING ITS NATURAL HISTORY.

Eating out the contents of the seed vessel of red and white clover, and afterwards
dropping to the ground to transform, a minute oval, orange-colored maggot.

In the last annual report of this department. Professor Eiley, then
entomologist, made mention of the extensive injuries of this insect in
various parts of New York State, and gave a short review of the facts
which were known concerning its natural history, accompanying it with
illustrations of the larva and adult. Mr. Lintner, in the Canadian En-
tomologist for July, 1871), gave a few additional f^ots on classification
and geographical distribution. The manner m which the former article

lo AG
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has been copied far aud wide by the agricultural press sufficiently indi-

cates the general interest taken in this imi)ortaut insect. The .studies

of the past season have resulted in the discovery of several new facts of

interest, which we here give.

Geographical distribution.—The midge has been rei)f>rted from nearly
every section of New York State, and Mr. Lintner has collected speci-

mens on Mount Equinox, Vermont. It will undoubtedly be found in

all the neighboring States. During the past summer clover in the Dis-

trict of Columbia aud across the river in Virginia has been sadly dam-
aged by this insect, and specimens were collected in the southern part
of the State close to the North Carolina border-line, in the latter part of
May, by Mr. Howard.
Food plants.—In addition to destroying the seed of the red clover

{TrifoUum praiense) the larviae of G. Icguriienicola iiave been found in

considerable numbers in the heads of the common white clover (T.

repens) upon the department grounds in Washington.
The eggs.—'So observations have heretofoi-e been made upon the

eggs of this insect, the last report of this department sim3)ly containing
the conjecture that they would i>rove similar to those of the Hessian fly

and wheat midge. During the month of September last the midges
v/ere observed copulating and the females afterwards laying their eggs.
The eggs are so small that it is almost impossible to see them with the
naked eye. Their average length is .27™"^ (.01 inch.) They are a
long oval in shape, their length being three times their breadth, and
one end is slightly larger than the other. The general color is pale yel-

low, and an orange streak is more or les>s evident, according to the age
of the embryo. The chorion is transparent and polished.

The female in depositing her eggs simply pushes them down between
the hairs which surround the seed capsule of the yet undeveloped
florets. They do not appear to be glued to the hairs nor are they
inserted into'the skin of the capsule, and I have never seen them pushed
into the closed florets. After the larvae hatch, they have to work their

way to the seed through the mouth of the flower. The eggs are usually

laid singly, but are often found in clusters of from two to five. In one
flower-head I have counted over fifty eggs.

The larvae ; variation in color.—The specimens of the seed maggots
received last year from Yates County, New York, were bright orange-

red in color, while those found this spring in Washington were nearly

white, occasionally with a tinge of pinkish. Specimens received about
the middle of the summer from Otsego and Schoharie Counties, New
York, were also nearly white in color, while specimens from Yates
County had still the strong orange tinge.

As stated in the report for 1878, the full-grown larvae leave the clover

heads and faU to the ground where they form for themselves small

cocoons. As they leave the heads of clover, the sight is an interesting

one. A head, which one moment is motionless, and at a glance seems
to have no animal life about it, becomes, the next, fairly swarming with
these maggots. From nearly every closed floret one emerges and wrig-

gles violen'tly, until it works its way so far that it falls to the ground.
A patch of clover, which vras observed by Mr. Howard, on the morning
of May 23 last, seemed entirely alive with the issuing maggots aiid

their accompanying parasitic foes.

The pupa.—No description has as yet been given of the pupa of this

insect, probably owing to the difliculty of removing it from its cocoon.

The pupa is pale orange in color, with brown eyes. On the front of the

head are two short conical tubercles, and behind them two long bristles.
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The leg slieaths reacli nearly to the end of the abdomen, the wing-pads

to the 4th abdominal segment, and the antennal sheaths to the Ist ab-

dominal segment. From each side of the mesothorax, just anterior and

ventral to the insertion of the wings, projects a rather long excarved

horn. After the iiy has emerged, if the pupal skin be examined, the

antennal sheaths will be found curved out like the handles to an urn,

giving it a peculiar appearance. The duration of the pupa state of the

early brood is about ten days.

The adult inseot; variations'.—The midges vary to a greater or less

extent in size, color, and markings. Some are much smaller, and paler

in color than others. The males, in which the variation is most notice-

able, have a double row of transverse dark spots on the dorsum of the

abdomen. These spots are in some individuals almost entirely absent,

and in others they vary much in size and distinctness. On the ventral

side of the abdomen there is also a central row of irregularly shaped
dark spots, in which there is also much variation.

Number of broods.—There are certainly two and possibly three broods
in a season in New York. Mr. Liutner states that the flies begin making
their appearance the latter part of May. From earth from a clover field

in Geneva, N. Y., the flies issued from the 3d to the 27th of June. He
also records larvae in Vermont on July 1, and" in Albany on July 5.

Clover full of larvae was received from Otsego and Schoharie Counties,

New York, on July 2. July 18 and August 12 clover heads full of

larvae were received from Yates County. The first flies from the speci-

mens from Otsego and Schoharie Counties issued August 26; and
September 10 the "flies from the Yates Comity larvae commenced to issue.

In Washington three broods in a season seenis to be the rule. The full-

grown larvae of the first brood were found going into the ground in

great numbers on the 23d of May. The first flies issued on J une 7, and
early in September they were again issuing in large numbers.

Bemedies.—No remedies have been proposed except that Professor
EUey says: "If the injuries of this insect should become serious, the
clover-seed raiser will be obliged to abandon for a series of years the
growth of this crop, as in no other way are we likely to be able to affect

the multiplication of the enemy," We hardly think, however, that the
case wiU prove as desperate as this. In New Y^ork State it is the cus-

tom to cut clover twice in the season; once from June 20 to July 10,

when the clover is in full bloom, for hay alone, and again in the latter

part of September, or from that time till the 1st of November, depend-
ing upon the time of cutting the first crop, for seed. Now, as we have
shown under the head of number of broods, the great majority of the
first brood of maggots attain their full growth about the latter i^art of

June, and leave the heads to go into the ground to transform. From
this fact we readily draw the conclusion that were the first crop of clover
cut in early June the bulk of the first brood would be destroyed, and at
the expense of a slight reduction in his crop of hay the fjirmer would
enormously increase the prosi^ects of his crop of seed. The more uni-
versally this is practiced, the iDetter of course will be the results to each,
and care should be taken to cut at the same time any clover that may
be growing wild in fence corners, by road sides, or elsewhere. The time
for cutting in order to destroy the most larvae will, of course, vary with
ilw locality and also witli the character of the season, whether cold or
warm ; hence the iu)])ortance of the farmer making himself perfectly
familiar with the midge in all its forms, with its manner of work, and
of keeping a sharp lookout during late spring for the first larvae. If
this remedy is thoroughly tried we feel sure it will be the mea) is of re-

ducing the numbers of the midges.
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PARASITES ON THE CLOVER-SEED MIDGE.
'

The first ofthese parasites belongs to the same subfamily (EurytomlSae)

of the Chalcididae as does the celebrated joint worm fly {Isosoma kordei).

It was placed in Mr. Howard's hands, and by him determined to be a
new species of the genus Eurytoma. He submits the following

:

Generic characters.—Insects of small size and compact form. Head of moderate
size ; antennae with females short and nearly naked; of 10 or 11 joints; with males
longer and with whorls of hair. Collar very prominent and nearly quadrate. Top of

head and thorax strongly punctured. Abdomen smooth and shining; with the $
slightly compressed laterally, and of an irregular oval shape, scarcely pedunculate,
very sharjJ at tip; with the ^ rounder, smaller, and with a stout and quite long pe-

duncle. Legs rather slender ; middle and hind tibiae with small spines at tip ; huid
tibiae without rows of bristles. Subcostal vein strong, and reaching the costa at or

slightly before the middle of the wing, continues for a very short distance or not at

all along costa before giving off stigma, which is straight, short, and somewhat clubbed
at the tip, usually with slight indications of a short branch.
Eurytoma FUNEBRis n. sp. Male.—Length of body, 1.7'""'., expanse of wings, 2..5™™.

Head slightly wider than thorax ; antennae nearly as long as thorax ; flagellum of an-
tennae 6-jointed (counting the club as 1 joint)

;
joints very strongly incised from above,

subeqiial in length except club and first joint ; each joint, except club, with two whorls
of yellowish hair, each whorl as long as the joint. Top of head and thorax coarsely
punctured, and covered with sparse and very short whitish hair. Subcostal vein yel-

lowish and strong, reaches eosta a little before the middle of the wing, and almost im-
mediately gives oif stigma ; stigma with a small club and faint indication of a branch.
Peduncle very strong and not long ; abdomen very small, less than half the length of
the thorax. General color black, eyes dark brown, knees, anterior tibiae, all tarsi

light brown. 7 specimens. Female.—Length of body, 1.9 """>., expanse of wings, 2.7 """.

Antennae shorter than in $, and joints much more closely united; no hairs; flagellum
7-jointed, the club larger in proportion than in the $ . Abdomen longer than thorax,
not pedunculated; ovipositor slightly extruded, light brown in color; 8 specimens.
This species comes very near to tlie European E. gihia, Boh., but we deem it alto-

gether likely that it will stand as a distinct species.

Parasitic upon the clover-seed midge {Ceddomijia legvmenicola Lintuer); working
upon the larva while in the clover-seed capsule, undergoing all of ics transformations
within the seed vessel, and making its exit as an adult through a round hole cut in

the side. May and June, D. C.

The first specimens of this parasite were found upon the 3d of May,
and from that date until the end of June they were ^ery abundant. As
stated above, they undergo their transformations within the seed, and
as flies gnaw an irregular hole through the seed vessel just large enough
to let them out at or shortly after the time when the maggots have left

the seed to go into the ground. The examination of many seed heads
on the 20th of June showed the fact that, on an average, five-sixths of

the seed had been destroyed by the midges, and that four-fifths of the
midges had been destroyed by this parasite. .Hence by tbe good ofllces

of this one species of Chalcid the prospective numbers of the next brood
were reduced 80 per cent. The funereal Euiytoma, as it may be called,

was bred only from the Washington specimens.
The ]ynsTAKEN parasite {Platygaster error Fitch),—The second par-

asite was bred from specimens of the clover-midge, received from Mr.
G. C. Snow, of Branchport, Yates County, Xew York. Instead of un-
dergoing its transformations entirely within the seed, this parasite de,-

velops so slowly that the midge larva has time to leave the clover head,
go into the ground, and spin its cocoon before its operations are stopped.
The full-gTOwn parasite emerges from the cocoon of its host.
This parasite belongs to the family Proctotriipidae and seems to be a

species described by Fitch as Platygaster error. Tlie specimens descri bed
by Dr. Fitch were found in wheat-fields; and he concluded, upon what
seem to be very insufficient data, that the insect was an egg x>arasite
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of I^ahis ferd, a long narrow ash-gray bug, slightly over a quarter of an
inch in length, which is common on wheat and grass.*

The color of this ijisect is jet Ijlack, with the exception that the anterior

tarsi and tips of tibiae are hght-brown, while- the posterior and middle
tarsi are darker. The average length seems to be about 1.3™™ (.04 inch).

In this respect (Fitch gives the length as .05 inch) and in the color of the
tarsi alone do the specimens bred from, the clover-midge differ from those
described by Fitch.

The " mistaken parasite " has not been bred as yet from the Washing-
ton specimens.

THE CLOVEE-LEAF MIDGE.

{Cecidomyia Trifolii, Low.)

Order Dipteea, family Gecidomyidae.

Living within the folded leaf of white clover, from one to twenty minute white to
orange colored, footless gruba ; transforming within the leaf.

Mr. Lintner little thought -when he changed his name of trifolii to

legumenicola, on account of its X)reoccupation by Lciw's Eurojiean species

that the true trifolii would so soon turn up in America. Yet such has
been the case. A Cecidomyia has been studied the past summer at

this department, which corresponds so exactly with trifolii that it would
be presumptuous for one not an experienced dipterologist to found a
new species for it.

About the middle of June last the leaves of white clover {Trifolium
repens) were observed inmany instances tobeinfested by the larvae of some
Cecidomyia. The invested leaves, or more properly speaking, leaflets,

were each folded together uj)on the midrib, so that the upper side would
be inclosed, and so that the two edges of the leaflet would almost ex-

actly coincide. The underside of such leaves had a sickly appearance,
having turned yellowish or brownish. The fold each side of the midrib
was bulged out and gave the leaf a blistered look.

Such leaves, upon being opened, were found each to contain from one
to twenty whitish or pale orange maggots, resembling much the larvae
of the clover-seed midge, but being somewhat smaller. The younger
maggots were nearly white, while the older ones were of a decided
orange hue. The average length of the full-grown larvae in 1.5°™

(.059 inch). The head is very retractile, and 13 segments of the body
are plainly observable. The spiracles are each at the summit of a small
tubercle, and are placed as in C. legumenicola. The whole surface of the
body is very coarsely granulated.
Some of the folds were, at the time of their discovery (June 18), already

empty, others contained larvae and others pupae, the latter inclosed in

delicate' white oval cocoons, fastened to the sides of the leaf.

The cocoons of this species have an important bearing upon the vexed
question of the formation of the cecidomyious cocoon. What it may be
with others we are not prepared to say, but with G. trifolii it is evi-

dently composed of delicate silk.t Another season it is hoped wiU
enable us to watch its formation.

* Trans. N. Y. State Aj;-. Soc, 1860, pp. 818-821.
tWinnertz, as quoted by Osten Sacken (Dipteraof N. A., vol. I, p. 184), "positively

denies that the lai"\ae spin this cocoon ; according to his observation, the latter is, so
to say, exuded by the larva. He found that larvae which had fastened themselves to
a lea:^ were encircled within twenty-four hours by a white halo, consisting of tiny
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The pupa is pale orange in color, witli a median yentral stripe of a
darker shade. Eyes blackish ; upper part of legs and wing casiis brown-
ish. The front border of the i)rothorax projects beyond the liead and
is quite deeply not-ched. Two long delicate hairs project anteriorly, and
the cxciirved thoracic horns noted in the pupa of ihe seed midge are

quite prominent.
June 23, the first flies seen made their appearance. They proved to

be quite similar to the seed midge. The two most marked dilierenees

were that the average size was considerably smaller, and that while the
number of antcnnal joints in C. legrimenicolct was male 15 and female IG,

in C. trifolii it is male 15 and female 14. There were also manj- minuter
diflerences, as will be seen ui>ou comparing tlie technical descriptions.

The leaf midge was quite common upon the department grounds, but
was not seen elsewhere. It is to be hoped that this notice of its pres-

ence will suffice to put our readers on the lookout for it.

Fig, 5, PI. I, shows the midge and its work. We give below, in

small type, a translation of Dr. Low's original description of this insect

and its habits in the Verhroid lungen dcr ZooJoglsch Botaimclien Qesell-

scM/t, Wien, 1874, p. 143.

Cecidomyia trifolii, Lowt.

Male.—Head small; occiput and clypeus black Lrown, -n'itli Llack hairs, face brown-
ish, with yellow hairs ; eyes black, large, and on the margin bordered with pale hairs;

palpi small, yellow, and with yellow hairs; antennae I"'™ long, 14 to 15 jointed, dusky
brown, the scape joints globular, pedunculate, the end joint much smaller, peduncles
not quite as long as the joints, each joint with two whorls of yellow hair, of which
the foremost is long and the hindermost of half the length, each whorl regular and
forming a comidete circle; thorax reddish brown, scuteiium black brown, in some
lights shimmering gray, with black hairs and with two small, black, longitudinal fur-

rows, diverging forward, in which the hair is quite thick; nietasternum, shoulders,

sides of the thorax, and hinder poilions with yellow hairs; postscutellum reddish
brown with yellow hairs ; logs somewhat thin, brown, lighter on the inner side, ends of
joints and tarsi dusky, slightly shimmering from yellowish hairs, coxae reddish brown;
balancers pale yellow red ; wings 1.4™'" long, .7""" wide, scarcely clouded, strongly pris-

matic, somewhat thickly beset with brown hairs and with brown cilia, root of the wing
yellowishbrown, costal rein, first and second longitudinal veins strong, black brown, the
third longitudinal vein delicate, grayish, first longitudinal vein very near the costal,

merging with it a short distance before the middle of the wing; second longitudinal
vein almost straight without any upward bend, toward its end it makes a scarcely

perceptible inclination forwards and ends in Ihe border before the end of the wing ; the
third longitudinal vein divides at half the length of the wing, the inner fork being
ehort, much bent, and forming, with the hind border of the wing, almost a right an-
gle, the outer fork almost right angled at the division, shortly carried forward ; wing-
fold indistinct; cross vein short., almost straight, beyond the middle of the first long
vein; abdomen reddish brown, ringed with black, beneath somewhat lighter; first

segment beneath reddish brown, all segments on their hinder border with an edge of

yellowish hairs, which are a little thicker on the underside ; claspers quite large, only
a little lighter than the abdomen. Length of the males, l.lJ""".

Female.—A little darker colored than the males ; antennae shorter, only 0.7""" long;

14 to 15 jointed, joints not pedicellcd ; ovipositor long, telci-copic, yellowish brown,
lighter towards the end; in other respects like the male. Length of the females,
1.6"™.

Larva.—The larva is 1.5-2°"'"' long, light reddish yellow ; lives 2 to 4 together in the
pod-like folded leaflets of red clover (Trifolium pi-atmse L.), raid there undergoes its

transformations.
Fupa.—The pupa is 1.2 to 1.5""" long, reddish brown; the forepart andwing-covera

dusky brown. It rests in a white silken cocoon, which it breaks through and leaves

thread-like particles, which seemed to grow somewhat like crystal-needles; the larva
during this time remained perfectly motionless. The cocoon is perfected within a
few days, and even then, under a strong magnifying power, no thread is observable.

Walsh (Proc. Ent. Soc. Phil a., 1864, "p. 560), referring to these views of Winnertz,
says: "Iliilieva that it is in tliis manuor that the pupal cocoon of all Ceddomyia
is formed." Oston Sacken himself seems to have attempted no generalization upon
this point.
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at tlio time of transformatiou. Tlic pupal rest lasts at tlie most 14 dayis. The empty
pupa skin is entirely white.

Gall.—On the uaclennost root leaves of Trifolium pi-aleuse, tho leaflets hccome
fastened together by the work of tho just described larvae, so that their bent edges lit

upon one auother so tliat they resemble little pods. The leaf substance is thereby
a little thickejied, yellowish or j^ellow, with brownish specks. On the above-named
leaves usually only one leaflet is in this way deformed, seldom all three. Before tho
midge emerges, the pupa works its way through between the closed edges of the leaf
until half its body protrudes.

Occurrence,—This species comes from the meadows of the Sattel Mountain, in the
district of Wienerwaldes, is not rare, and one finds their galls in spring. The midge
appears at the end of June. From the galls which I had collected on the 20th of June,
and in which most of the larvao were already pupating, I reared, on June 28, the first

imagines.

THE CLOYER-STEM BOREE.

{Languria mozardi, Fabr.)

Order ColeopterA; family Erotylidae.

Eating out the center of clover stalks for a greater or leas distance ; rather long, slen-

der, yclloATish larvae, transforming within their burrows and eventually becoming
slender reddish beetles, with dark blue wing covers.

A new clover pest has been discovered the past summer, in the shape
of this well-known insect ', for, although the beetle is ranked as com-
mon by collectors, its larval habits have not, I think, been heretofore
described. (PI. I, fig. 6.)

In localities where this beetle is abundant, if the stems of red clover
be carefully examined some time in June, on many of them will be seen
one or more small discolored spots, which seem to have been made by
the gnawing of some insect. If one cuts into the stem at one of these
spots, a slender yellowish egg, 1.7'"°' (about ^V inch) long, rounded at
both ends and somewhat curved, will be found imbedded in the pith

;

the gnawing having evidently been done for the purpose of penetrating
the comi)aratively hard exterior and allowing the egg to be easily

pushed in. Often the egg is found as far as 6°"^ (nearly ^ inch) from
the opening, which shows that the mother insect must have forced her
whole body into it.

The larvae hatching from these eggs are slender, almost worm-like in
form, and feed exclusively upon the pith of the stalk. While they do
not kiU the stem outright, they gradually weaken it and eventually cause
its destruction, having also, of course, a very injurious effect upon the
maturing of the seed. The egg is usually laid high up in the stem and
the larva usually burrows downwards, often extending its work for a
distance of from six to eight inches below the point of entrance. The
full-grown larva is about 8™™ (.315 inch) in length, yellow in color, with
six prominent thoracic legs and a proj) leg at the posterior end of the
body. The last segment of the body has two stiff, slightly upward-curved
spines above.
Upon attaining full growth the larva transforms to a pupa in the lower

part of its burrow. The pupa is about G'"'^ long, slender, with a large
head, and is yellow in color. TliO adult beetles begin to issue in August
and are continuaEy making their exits until late in October.
There is probably but one brood in a season, and the insect hibernates

in the beetle state. An examination of many stalks during the winter
failed to show the insect in any stage of growth.
Two parasites were found within the burrows of the stalk borers, the

one a small black chalcid, the dark, naked pupa of which was often met
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with, and the other a yellowish ichneumonid, the pupa of which was in*

closed in a delicate white silken cocoon.

It seems probable that where clover is regularly cut in early summer
and again in fall this insect will not increase to any alarming extent;
but where this is neglected, or where there is much waste clover, it may
do considerable damage.
We append a more extended description of the larva.

Languria mozardi.

Larva.—Length 8""° ; color liglit yellow; tips of mandibles and an eiI horns brown.
Bubcylindrical in shape, the aual segment only being narrower than the j)receding

joint. Average width, .9""". Thoracic legs long and stout; only one pro^j leg, which
is under the anal segment. The anal segment is armed upon its dorso-posterior border
with two upward-curved acute hooks placed close together. The head is broad, some-
what flattened dorso-ventrally. Antennae prominent, 4-jointed, 3d joint longest, 4th
joint slender. Labrum broad, rounded, with a row of small pilifinous tubercles at its

anterior border. Mandibles, 3 toothed. Maxillary palpi, 3 jointed. Labrum rounded
anteriorly

J
labial palpi 2-joiuted, stout.

THE CLOVER OSCINIS.

(Oscinis trifoUi, Burgess [n. sp.].)

Order Diptera ; family OaciNiDAE.

Mining the upper surface of the leaves of Trifolium repens (white clover) ; small, green-
ish-white maggots, transforming under ground, and ultimately becoming active,

minute, two-winged flies, yellow and black in color.

If the leaves of white clover {Trifolium repens) in the District of Co-
lumbia and vicinity (we are not aware that it will be the case elsewhere)
be examined some time during the month of June, many of them will

be found to be mined under the ujiper membrane in a curious and irreg-

ular manner. With some leaves the whole upper surface will seem to

have been separated and the parenchyma eaten out; with others the
mine will not occupy more than a third of the surface. The mined por-

tion of the leaf has a greenish-white color, while the lines of black ex-

crement plainly marking the course of the inhabitant of the mine can
be easily .?een, and add very much to the peculiar appearance of the
leaf. Removing the u]ii)er cuticle, the miner is found to be a very small,

rather slender, greenish-white maggot, 1.7™'" (.068 inch) in length, taper-

ing toward the head. The head and first segment taken together re-

semble much, when highly magnified and viewed from the side, the head
of a fat pig, the prothoracic spiracular tubercles appearing like ears.

The last joint of the body is prolonged above into two rather large con-

ical tubercles, each of which is at its extremity divided into three quite

prominent downward-curved lobes. Besides these dorsal tubercles the
anal segment has also a pair of postero-lateral tubercles and a pair of

ventral ones. The three thoracic segments also have each a pair of

small ventral tubercles which assist in locomotion, and may be rudi-

mentary legs.

Toward the latter part of June these larvae break through the upper
leaf skin and fall to the gi'ound, where they work their way for a short
distance beneath the surface and traii.^^form in an hour within oval, yel-

lowish-brown puparia, about which there is nothing sufficiently charac-
teristic to merit description.

In somewhat less than two weeks the perfect flies begin to make their

appearance. They are very small, about l.S'""" (.05 inch) in length, stout,
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rather hairy, yellow in geueral color, with brownish backs and red-brown

eyes. They belong to the family Oscinidae, and are quite closely related

to the wheat, rye, and barley flies belonging to the genera Meromyza,
CJdorops, and Oscinis.

There are certainly two, and probably three, broods of this insect in

the course of a year, judging from the rapidity of the development of

those studied "the past season 5 and the insect x>robably winters in the

pupa state under ground.
Specimens of the flies were sent to Mr. Edward Burgess, who pro-

nounced them to be a new species of the genus Oscinis, for which he
proposed the specific name of trifolU, and submits the following charac-

terization :

Oscixis TRiFOLii, Burgess, sp. nov.

Yellow : OeciiJut, ocellar triangle, dorsum of the tliorax and abdomen, spot on
coxae and on eacii side of scutellum, blacli. Scutellum with four black bristles.

Frout face, cheeks, and orbits of the eyes yellow; occiput and ocellar triangle black.
Antennae yellow ; bristle black, pubescent. Dorsum of thorax black, rest yellow.
Scutellum yellow with a narrow blackish spot on each side, extending to the base.
Bristles four, black. Dorsum of the abdomen black, margin and venter yellow. Tip
brownish. Wings transparent, veins brownish, at base yellow, 3d and 4th longitu-
dinals slightly divergent at tip. Halteres golden yellow. Legs pale yellow, tarsi iu-

fuscated at tip ; hind tarsi more so. Hind tibiae with a darker streak above. Coxae
with a dark spot 011 outside.
Length of body, IJ""" : of wing, l^""". Habitat, District of Columbia. Larva mines

white clover leaves.—[Professor Comstock.

THE MALLOW OSCINIS.

{Oscinis malvae. Burgess [n. sp.].)

Order Diptera ; family Oscinidae.

Making an irregular linear mine, first above the under, afterwards beneath the
upper surfjxce of the leaves of Malva rotundifoUa ; a minute, greenish white larva,

which leaves the mine to transform, and eventually becomes a small, bristly, black
fly-

Quite closely allied to the clover Oscinis is another species of the same
genus, which has been studied the past season for the first time. The
eggs of the adult fly are laid singly upon the under surface of the leaves of
common mallow {Malta rotundifoUa) which the larva mine. The mine is

at first visible only from the under side of the leaf, as the larva keeps close

to the under skin. It is then so delicate as hardly to be perceptible to the
naked eye. In form it is linear and waving, increasing in diameter as it

progresses.' Wlien the larva is somewhat less than half-grown it

changes suddenly from the under to the upper side of the leaf, or from
just above the under skin to just beneath the upper, so that the mine is

no longer visible from the under surface. From the upper surface, how-
ever, it soon presents a most fantastical apj)earance, especially upon the
smaller leaves, where it is looped and knotted and twisted until it is

hard to distinguish beginning from end. The color of the mine upon
the upper surface is nearly white, while upon the lower surface it is

bluish green. A close examination shows an almost continuous string
of black excrement through the center of the mine.
When full grown the larva is found in an enlargement of the mine be-

neath the upper surface. When ready to transform, it cuts a slit through
the bottom of the mine and droj)s to the ground from the under side of
the leaf. The full-grown larva is 2.5"™ (.097 inch) in length, and resem-
bles much in form that of the clover Oscniis. It is greenish-yellow in
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color. The anterior end of the body is nearly pointed and the posterior

end is truncate. At the juncture of the segments is a somewhat cleyateil

,

broad ridge, which carries several rows of minute, backward-directed
teeth. Tlie last segment has its spiracles mounted upon a ])air of quite

long, slender tubercles, directed backward and curved inward, and the
prothoracic spiracles are also mounted on similar, though smaller, pro-

jections.

The puparia are LS""'"* (.07 inch) in length, dark-brown in color, and
oval in shape. From each end of the body projects a pair of slender,

diverging, conical tubercles, which are the prothoracic and anal spirac-

ular tubercles mentioned in the description of the larva. There are only
ten segments of the body distinguishable, each well marked and rounded.
The mines of this insect -were not noticed until October 23, although

there probably was one if not more earlier broods. The flies from the
mines, collected on the date mentioned, began to issue November 14.

They were stout, active, hairy, little black tlies, resembling the clover
Oscinis in general form, dilfering, however, in color and in being some-
what larger. Specimens were forwarded to Mr. Burgess, who deemed it

necessary to found a new species for them, and sent the following de-

8crix3tion for publication

:

OscE>a8 MALVAE, Burg., ep. nov.

Black; face, lateral stripes on tliorax, and halteres briglit yellow. Scutellum with
six bristles. Front yellow, borders on eacli side, above, dnsky; occllar triangle and
antennae black; bristle with fine pubescence; face and cheeks yellow. Thorax black,
a broad, bright-yellow, longitudinal stripe on either side, which includes the base of
the -wings. Scutellum black, with six long bristles. Abdomen bristly, black. Wings
elightly clouded, roots yellow, Teins, except the costal, pale, darker towards the tips.

Third and fourtli longitudinals nearly parallel. Halteres bright yellow. Legs brown-
ish-black, knees of the first pair paler. Length of body, Uj''-'^ ; of wing, less than 2""".

Habitat, District of Columbia; larva mines leaves of Malva rqtundifoJia.—[Prof. J.

H. COMSTOCK.

INSECTS INJUEIOUS TO ORANGE TREES.

The production of oranges has become a very important industry in
the more southern parts of the United States, especially in Florida, Lou-
isiana, and California, and the number of orange groves under cultiva-
tion is increasing with marvelous rapidity. It seems probable that in the
near future a very large proi)ortion of the oranges consumed in this coun-
try will be produced from our own soil. The fact that imported oranges
cannot compete in delicacy of flavor with those grown in some parts of
the United States renders this more certain, provided the trees can be
kept free from the various diseases to which they are subject.
The importance of guarding against the ravages of insects seems to be

appreciated by many orange-growers. Excepting cotton, there is no
crop respecting the insect enemies of which we have received more in-

quiries during the past year than that of oranges. And so little has the
subject been studied by entomologists that in many cases we have been
obliged to answer the inquiries by a confession of ignorance. Finally,
it was concluded to undertake a thorough investigation of the insect
enemies of the citrus fruits grown in the United States. To this end a
trfi> was made through the State of Florida during the months of Janu-
ary and February, 1S80. The object of this jouriicy was simply to make
a reconuoissance, so that the investigation could be conducted intelli-

gently and economically. During the trip, however, we carefully col-

lected specimens of all the insects found infesting trees of the genus
Citrus, and as full notes made upon their habits as was possible in the
limited time at our disposal. Living specimens were forwarded to Wash-
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ington and colonized on orange trees in the breeding-room. In tliis way
wc have hoen able to watcli the de\'eIopment of all of the uinrc im])oi"-,

taut species from the egg to the adult state. Especial attention bas

l)ecn given to the "'scale" insects," and the life histories of the more im-

portant Florida species have been Avorked np. Vfe give in this report

only a few of the facts thus learned, as vre have been unable, through
lack of time, to prepare for the press the greater part of the material at

hand. We hope during the coming year to visit other parts of our
orange-growing sections, and to conduct a series of experiments with
remedies. A full report on this subject will be prepared as soon as prac-

ticable.

THE COTTON STAINER ON ORANGE.

{JDysiJermis stifurellus, H. Schf.)

Order HemipterA; family Cecigenae.

Puncturing tlie vincls of oranges and sucking their juice, causing tliom to decay and
fall to tlie ground; rod-bugs, 17""". (.G7 iucli) in length, with tlie segments of the
body margined with white, and with dark wing-covers.

From time immemorial the so-called "cotton stainer" or ''red-bug"

has been one of the worst pests with which the cotton i^lanters of Florida

and the West Indies have had to contend, and it would be difficult to

estimate the immense loss it has occasioned. It does much damage by
piercing the stems and bolls with its beak and sucking the sap, but the
principal injury to the crop is from the staining of the cotton in the
opening bolls by its excrement.

Quite recently, however, it has developed a habit which bids fair to

place it much nearer the front in the ranks of our injurious insects even
than it has been before. My attention was first called to it by a letter

from Mr. S. W. Carson, of Fort ]!deade, Fla., dated December 18, 1879,

from which the following is an extract

:

I send you to-day some bugs which are excessively injurious to sweet oranges after

they ripen. The tree from which these wore taken had thousands on it. They set

to sucking, and never cease until the rind is punctured to the pulp; and soon decay
sets in, and the fruit drops. Scores will fall off in twenty-four hours. We are ruined
in the orange culture if they continue.

In consequence of this letter from Mr. Carson, we endeavored to find,

during a subsequent trip to Florida, instances of similar injuries ; but
are unable to report any from personal observations. However, the
red-bug was repeatedly jiointed out to us by men of intelligence and
accurate observation as being an insect which infests oranges in the
manner described. The principal injury seems to have been done where
cotton was planted in close i)roximity to the orange groves. Mr. Sam-
son, of Micanopy, informed us that one season he planted cotton between
the rows of his grove, and lost nine-tenths of his crop of oranges in con-

sequence. Some trees shed every orange. He stated that the puncture
of the bug looked like a mosquito bite, a minute sting, about which
the orange char.ged color, becoming yellow (the orange being green).

Later the orange would drop, and upon examination the pulp would be
found to be rotten.

I first met with the cotton-stainer at Eock Ledge. It was then quite
common on the leaves of guava, which were infested by a mealy bug
{Dactylojnus, sp.). The cotton-stainers were feeding busily, but whether
it was upon the sweet excretion of the mealy bug or upon the leaves of
the plant, I was unable to judge. At Maitland, Orange County, I found
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it quite abundantly upon a native species of rose mallow (Hibiscus, sp.)-

•and also upon a foreign introduced s])ecies {H. fidgidius). I was in,

formed that it was very abundant upon plants of this genus along the

Saint John's Eiver.

The eggs of the cotton-stainer were sent to the department in April,

by Mr. H. S. Williams, of Eock Ledge, Fla. They were laid in a group
of twenty^one upon the under side of an orange leaf. They were amber
colored and oval in shape. The young bugs made their exit through
nearly circular holes on the upper side, near one end. The eggs appear
smooth and glistening to the naked eye, but an examination with a lens

ehows them to be densely covered with hexagonal impressions. The
yomig bugs are bright red, with black legs and antennae. In form they
resemble the adults, but are wingless.

As to remedies, the only ones which have been suggested were given
by Mr. Glover in the annual report of this department for 1875. Mr.
Glover says

:

These insects "being in the hahit of collecting together where there were splinters or
fragments of sugar-cane on the ground, advantage was taken of this- fact to dj-aw
them together by means of small chips of sugar-cane laid upon the earth near the
plants, where they were at once destroyed by means of boiling water. They also col-

lect around heaps of cotton-seed, where they may be readily destroyed at the com-
mencement of cold weather. Small heaps of refuse trash, dried cornstalks, or especially

of crushed sugar-cane may be made in various parts of the plantation in the vicinity

of the plants ; under these the insects take shelter from the cold, and when a sufficient

.

quantity of tlie bugs is thus drawn together, the various heaps may be fired and the
insects destroyed with the trash. A very cold morning, however, should be selected,

and the fire made before the insects have been thawed into life and vigor by the heat
of the sun; and especially all dead trees, rotten stumps, and weeds in the vicinity of
the field should be burned or otherwise destroyed, as they afi^ord a comfortable shelter

for all sorts of noxious insects. Crushed sugar-cane (bagasse) mixed with some poison
(say Paris gxeen), if imbibed by these insects, would no doubt destroy many of them,
t)ut might also be taken by domestic poultry or hogs.

The ill-advisability of planting cotton in close proximity to orange
groves will be readily seen, while the necessity of destroying the rose

mallows in the vicinity is just as perceptible. I was forcibly strucl-: with

the attraction which piles of cotton-seed possess for the bugs, and think

it probable that small heaps of this seed in diiferent parts of the grove
will prove a most eificient trap for them. I saw this insect gathered in

almost incalcuble numbers upon such a heap at Maitland, Fla.; when so

gathered they could easily be destroyed by pouring hot water upon them.
From the color of these insects it was thought many years ago that a

serviceable red dye might be made from their expressed juices. Ex-
periments were made by Dr. Charles T. Jackson, of Boston, who dis-

covered that while no red dye could be obtained, the whole substance of

the insect could be converted into a rich orange-yellow dye, which was
readily fixed on woolen or silken fabrics by the alum mordant liquor.

The cloth, previously boiled in a solution made by adding two ounces of

alum to a gallon of water, was dipped into solution of the insects made
by dissolving them in boiling nitric acid. After this the cloth was
soaked in a solution of half a jjint of ammonia added tb a gallon of

water. The yellow color produced also answered excellently as a basis

for green and brown dyes.*
A predacious bug, known as Lep.ocoHza tipidoides Latr., was also fre-

quently found upon the orange tree, and bears moreorless of aresemblance
to the red-bug in size and coloration. It is slenderer than the red-bug and
has longer limbs, its name, tipuloidesj being doubtless given to it from

• See Dept. of Agr. Ann, Rept., 18.^8, p. 272.
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this ftict. The red color is lighter than on the red-bug-, and the back
lacks the Saint Andrews cross which characterizes the other. The Lepto-
coriza does no harm to the crop whatsoever, but preys nponthediflferent
insects to be found upon the trees. True, it is not as discriminating as
it might be, and frequently devours the beneiicial Chrysopa larvae, but
its good qualities undoubtedly outweigh its bad, and it should not be
destroyed with its injurious relative.

THE ORANGE-LEAF NOTHRIS.

{N'othris citrifoUella, Chambers [n. sp.]
.)

Order Lepidopteka ; family Tineidae.

Webbing togctlier the half-grown leaves of new shoota of the orange, eating the
leaves and destroying the bnd; a cylindrical yellow worm, with black head and
first segment, dropping by a threa,d when disturbed.

Specimens of this insect were last summer received from Brevard
County, Florida. We do not know enough of its habits at present to
do more than describe it and its method of work.
According to Mr. H. S. Williams, of Eock Ledge, the larvae have been

very injurious to the orange trees in his vicinity. They infest the young
leaves of the new growth. These they web together by a delicate white
silken w^eb, and feed upon the bnd, entirely stopping the growth of the
shoot. If disturbed, the worm drop^s by a thread. It is very active,

and when removed fi^om its web runs quite quickly.

The full-grown larva measures about 12""" (^ inch) in length. It is

yellowish in color, with the head and first thoracic segment black and
somewhat polished. The posterior margin of the blacls thorax is pale-

yellow- The anal plate and legs are polished yellow, with the scattered
hairs upon the former blackish ; all other hairs are yellow. The first

pair of legs is black and the rest yellow.

When ready to pupate, the larva rolls a leaf around itself and spins
a delicate silken cocoon, in which it transforms to a rather stout, dark-
brown chrysalis. There is nothing so characteristic about the chrysalis
as to merit description. The moths emerged from August 25 to Septem-
ber 5. The following is Mr. Chambers's characterization of the species

:

NOTIinS CITRIFOLIELLA, n. Sp.

It is possible that this species may already be known in Southern Europe, or in
other orange-growing countries; but I have met w^ith no account of it in any work to
which I have access. If known, it ought to be found in Mx. Stainton'a "Tineina of
Southern Euro];)e," but I have been unable to find any copy of this work in this coun-
try. A note addressed some mouths ago to Mr. Stainton remains unanswered. As the
species is certainly new in this country, and I have not been able to hear of it else-
where, I describe it as new. Yet, if the orange is its only food-plant (and none other
is known as yet), and the orange is not indigenous here, it is probable that the insect
has ht^VL iiUT>orted with its food-plant, and, even if it is as yet uudescribed, will be
found m other orange-growing countries.
The moth is ochreous-gray, or more properly, perhaps, grayish-ochreous (uuder a lens

it is ochreous dusted with fuscous). Outer" surfacc'of the second joint of the palpi
brown, except file anterior margin of the tuft, which is pale-ochreous, from the mid-
dle of which springs the acicular third joiut, which is pale-ochreous tipped with fus-
cous, and is longer than the second joint. On the disc of the fore wings, at about the
basal Imuth ofthe wing-length, is a short, obscure, oblique, reddish, fuscous streak, be-
hind which is a small brown discalspot, with another like it x^laced opposite to it and
touching the fold; further back on the disc are two similar brown spots, and a little
further back, on the dorsal margin at the end of the fold, is a much larger spot or
patch of tlie same color ; behind the discal uer vure the wing is paler and shows India-
tinctlya wavy, transverse, fuscous streak, and there are five circular black spots around
tlie ax>ical margin; the cilia are pale fuscous. Hind wings i)ale-grayish fuscous,
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scarcely excLsed beneath the tip. The antennae are uiinntely pectinated and micro-
scopically pnhescent, ochreous, dotted with fuscoua ca the upper surface, and with
the upper surface of the basal joint fuscouH. Abdomen oclireoua dotted with fuscous.
Legs stained with fuscous on their aaiterior surfaces. Al. exp. |i- inch (17 to 20""".,

J. H. C).
Note.—Since the above tlescription of ^^. ciirifoliella was ]irepared, I have received

a note from Mr. Stainton, in which he states tliat "The Nothris from kaf buds of
orange trees is somethhig quite unknown to mo. Your sltetch of the fore wing is quit©
in the style of iV. Diirdhamdla."

THE ORANGE CASE-UEAiJlNG TINEID.

{Coleotcchnites citriella, Chambers [new species].)

Order Lepidopteea; family Tineidab.

At Manatee, Fla., in the latter part of April, I found upon the trunk
of an orange tree the case of a Tiueid larva. This case was rather slen-

der, ll"*"" (.43 inch) long, and rather pointed at the hinder extremity.

It was dark gray in color, resembling the bark upon which it was found,
and was apparently composed of small bits of lichens and excremental
pellets, with much gray silk. The moth issued March 6, and upon
being referred to Mr. Chambers proved to be a new species representing
a new genus. The following are Mr. Chambers' descrii)tions

:

CoLEOTECHNiTKS Chambers (new genus).

Fore wings lanceolate; the cell closed ; the subcostal gives oil' a branch about its

middle and then others near to its tip; the last one giving off a branch behind which
it becomes furcate with one branch to each margin ; median two branched, and the
discal sends a branch to the dorsal margin. Submedian furcate at the base. Hind
wings about as wide as fore wings; cell indistinctly closed; svibcostal with a branch
to each margin before the tip; median then branches, a single discal branch; sub-
median and internal veins indistmct; two folds thi'ough the discal cell; hind margin
somewhat excavated beneath the tip.

Head depressed; forehead obtuse; tongue moderately long: no maxillary palpi;
labial palpi porrected, the second joint with a tuft which spreads both above and be-
low the ajjex ; third joint deflexed, shorter than the second; antennae simple, more
than half as long as the fore wings.

C. ciTKiELLA Chambers (n. sp.).

"Pale sordid ochreous ; there is a fuscous spot near the top of the third iialpal joint;

antennae pale sordid ochreous annulate with fuscous ; fore wings pale sordid ochreoua
irrorate with fuscous (especially so along the disc) but paler on the dorsal margin.
There are three dark-brown or blackish oblique costal streaks reaching the middle
and then produced backwards, the last one produced back to the apex. The first of

these streaks is near the base of the win^, and extends along the costa to the base,

the second before the middle, and the third at about the apical third of the wing
length. The apical part of the wing is darker than the remainder. Abdomen and
legs pale sordid ochreous, the latter annulate with fuscous and the first and second
pairs dark fuscous on their anterior surfaces. Al. ex. not quite half an inch.—From
Florida.

Professor Comstock informs me that the larva lives in a case, of which he sent me
an example, and that it feeds iiijon the orange. The (.-ase is an oblong cone»of silk

lined externally with fragments of frass and other lUbris.

BLASTOBASIS CITRICOLELLA Chambers (new ppeci'es.)

Order Lepidoptera ;
family TiNEiDAE.

From a dry orauge which was found at Jackson \ille, Fla., in the lat-

ter part of January, and i)reserve(l on account of its beiug infested by
a small beetle {Aracocerusjasclcidatus), there issued rather unex])ectedly

on March 17 a small gray Tineid moth, which was joferred to Mr. Cham-
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bers for determination. He pronounces it a new species of Blastoba-

sis, and characterizes it as follows

:

Blastobasis cixkicolella Cliambers (n. six).

The elongate, rather narrow foco, and the fiict that the suhmedian vein of the fore

wings gives off a branch to the dorsal margin from about its middle (-which I have not
observed in any other Tincid), at first inclined me to separate this species fi-oin Blasto-

basis. Like Jj. cocdvoreUa, it has a largo tiil't projecting from the base of the basal
joint of the antenna, and forming a sorb of eye-cap. Head, thorax, and fore winga
sordid, white, dusted with fuscous on the win^s ; the fuscous scales are arranged in lon-

gitudinal streaks along the disc, and the fold is fuscous ; antennae sordid white, annu-
late with fuscous ; hind wings and abdomen stramineous.

Al. ex. not quite f inch. A single female, said by Professor Comstock to have bucu
bred fiom "a dry orange."

THE OEANGE-LEAF NOTCHER.

{Artipus floridanus Horn.)

Order Colboptera ; family Curculionidab.

E;Uiug j.'iggcd notches in the edges of orange leaves; a small whitish snout-beetle, i
inch in length.

In July, 1879, specimens of this beetle were received from Mr. H. S.
Williams, of Eock Ledge, Fla.. He stated that they only appeared in a
limited jiortiou of his grove, but that in this one locality they were very
abundant. He said that he had killed hundreds, and yet every morn-
ing about so many were at work.

I visited Mr. Williams's place iu the spring of 1880, and at that time
the beetles were still at work, and had spread but little from the origi-

nal spot. Experiments showed that they drop readily whenever the
tree upon which they are at work is jarred, and hence they maj' be eas-
ily caught upon sheets and destroyed, as is done with the common plum
curculio. (See Plate in, fig. 3.)

WHITE ANTS, OR "WOOD LICE."

{Termes flavijpes Kohlar.)

Order Keuroptera; family Teemitidae.

Girdling tlie baik of orange trees and guava bushes near the surface of the ground,
or eating out the interior of sugar-cane and other plants; numerous small white
insects, resembling ants in form and size.

These insects, which are common throughout our territory from Massa-
chusetts to Florida, are usually found living in communities in logs,
sticks, and stumps. Decaying pine wood is especially liable to be
attacked by them. Sometimes they are very destructive to wooden
structures, as houses, bridges, and fences, and especially to such parts
as are near the ground.

This season.we have learaed that they do not confine their attacks
to dead vegetable matter, but that they frequently infest and destroy
living plants. We received specimens from Mr, B. F. Weems, of Hous-
ton, Tex., tbat Avere infesting pampas grass and orange trees ; and I
found them common throughout Florida, infesting oran^'e trees, guava
Ijiishes, and sugar-cane. In the last-named State these insects are
generally recognized as important pests. Tliey are there known as
" wood lice," a name whose use is to be deprecated, as it tends to create
confusion.
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When white ants infest living plants, they attack that part which is

at or just below the surface of the ground. In the case of pampas grass,

the hase of the stalk is hollowed; with woody plants, as orange trees

and guava bushes, the bark ol the base of the trunk is eaten, and fre-

quently the tree is completely girdled; with sugar-cane, the most serious

injury is the destruction of the seed cane.

The white ants may be destroyed by water heated sufficiently to kill

the insects without injury to the infested plants. In the case of orange
trees, much can be done to prevent the attacks of these insects. My
experience convinces me that it is those trees about the crown of whose
roots the soil has been heaped that are most liable to become infested.

It follows that care should be taken to remove such soil imDiediately

after each cultivation of the grove, leaving the crown of the roots ex-

posed. It is also important to remove all old wood, especially pine,

from near the trees, as such wood is liable to become infested and the

white ants to spread from it to the orange trees.

TWO NEW PARASITES ON ORANGE INSECTS.

The leavBS of the terminal twigs of orange trees are frequently in-

fested, especially in the spring, by numerous dark-green plant-lice,

which do considerable injury by checking the growth" of the young
shoots. At Eock Ledge, Fla., I found that these plant-lice were de-

stroyed in great numbers by a small black Ichneumon liy, a description

of which has not heretofore been published. I bred the same species

from plant-lice infesting the cotton plant, and from the common grain

plant-louse {Aphis avenae). The specimens were referred to Mr. E. T.

Oresson, who prepared the following characterization of the species:

Trioxys testaceipes Cresson (n. sp.)-

Female.—Piceoiis or shining black, smooth and polished, imprmctured ; niandihlpg

and palpi pale ; antennae broTvnish-black, sometimes more or less pale beneath, 1:5-

jointed, the joints faintly fluted or grooved, the last one longest and thickest ; wings
hyaline, ii-idcscent, stigma pale; legs, including coxae, yellowish-testaceous, the pos-

terior pair generally more or less fuscoxis or blackish ; abdomen often brov/n or pale

piceous, with the first, and sometimes part of the second, segment more or less testa-

ceous. Length, .07 inch.

JJai.—Rock Ledge, Fla., Selma, Ala,, and Pocomoke City, Md. Parasitic upon an
aphid infesting twigs of orange, an a^ihid on the cotton plant, and A^his avenae Fabr.

Another uudescribed species of Ichneumon fly was bred from cocoons
which I found upon an orange leaf at Rock Ledge, Fla. This species

is probably parasitic on some larvae infesting the orange tree. It was
also referred to Mr. Cresson, who characterizes it as follows

:

PoLYSPHixcTA ALBIPES Cresson (n. sp.).

Male.—Sanguineous, smooth and polished ; head black ; clypeus, mandibles and palpi,
white; antennae long, slender, black; tegulae and dot before, white; wings hyaline,
eubiridescent, nervnres and stigma fuscous; legs, including coxae, white, xii^s of tarsi

blackish ; second and following- segments of abdomen with a transverse black spot on
each side at tij), and a transverse deeply impressed line near base and apex, the lateral

middle being therefore more or less swollen; basal segment with a median shallow
groove al)ove, and a short, stout tubercle on each side ; venter yellowish-white.
Length, .28 inch.

Eab.—Rock Ledge, Florida. Found on an.orange leaf.
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THE PALMETTO LEAF MINER.

{Laverna sabalella Chambers [new species].)

Order Lepedopteea j family Tn^TEiDAB.

Feeding in small companies upon the upper surface of the leaf of the saw-palmetto,
under a ailken covering, cylindrical white larvae with longitudinal brown stripes,

yellow heads, and yellow first segments. (PL II, fig. 1.)

In tlie spring of 1879 specimens of a leaf miner on the leaves of the
saw-palmetto {Sabal serrulata) were scut to the department by Mr.
Schwarz, from Florida. During the summer the moth was sent to Mr.
Chambers for identification, but it proved to be a new species. He ac-

cordingly named it, and his characterization of the species is appended.
During my entomological excurcion to Florida in January and Febru-

ary, 1880, I again met with the species, and collected many specimens
in all stages. Along the Transit Railroad, between Fernandina and
Baldwin, it was very common, and in other parts of the State it was oc-

casionally seen. In a few instances I found this species feeding upon
the leaves of the young cabbage palmetto {Sahal palmetto).

The larva feeds ui)on the upper surface of the leaf, destroying the
upper skin and the fleshy part of the leaf, leaving the lower skin un-
touched. I have never found it feeding upon the under surface. The
larvae are social in their nature, working together in small companies,
several making a common nest. This nest consists simply of a delicate

sheet of silk, covering that part of the leaf upon which the larvae are
working. This silken sheet is covered externally with a layer of what
appears to the unaided eye like sawdust, but which is in reality a mass
of the excrementitious pellets of the larvae. The true nature of the
work is thus concealed, both the silken covering and the larvae them-
selves being hidden from view. The nest is always kept extended be-
yond the eaten portion, so that the larvae are under cover while eating.
Both the disk and the terminal portions of the leaf are infested. In
many cases the latter were fastened together lengthwise, as if they had
never been unfolded, or had been drawn together. From the line of.

union the excrement always projects.

The average length of the full-grown larvae is about 14°"°. (.55 inch).

They are comparatively slender and subcylindrical in form. The ground
color is white tinged with yellow, the head and prothoracic shield being
a darker yellow and the mandibles brown. Extending longitudinally
from prothorax to anus are eight somewhat irregular, reddish-brown
stripes, at equal distances apart around the whole body. These stripes

grow more pronounced as the larva increases in age. The larvae are
active in their movements, and when removed from theu^ mines drop
readily by a thread. A strange peculiarity of the color of the brown
striiies is that upon the larva being placed in alcohol they change to a
brilliant pink or rose color. The same effect is also produced when they
are mounted in Canada balsam.
The cbrvsalis is formed under the sUken covering. It is about 8™"*

(i^g-
inch) in length and is rather slender. The abdomen is reddish and

the wing-covers yellowish brown. It is smooth and shining. The wing
sheaths extend to the eighth abdominal segment.
The moth is quite large for a Tineid, the expanse of the wings being

15.5 ™™ (I inch.) Its general color is a delicate silvery gray, with a tinge

14 Aa
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of lavender in some individuals. There are two minute black spots to-

wards the hind margin of each front wing.
Although the saw-palmetto is not of much service in the arts at pres-

ent, still it is used to a certain extent in the manufacture of paper, and
this utilization bids fair to increase. Hence our leaf miner, although
hardly to be ranked as injurious at present, may become so at some not
far distant day.
A Chalcid parasite has been bred j&:om this insect, which will bo de-

scribed in a future report.

The following is Mr. Chambers's characterization of the species

:

Lavekna sabaxella, n. ep.

Very pale ochreous yellow, or perliaps rather stramineous. Outer surfaoe of the
oecond joint of the palpi trown. There is a small brown spot on the fold near the
hind margin of the fore wings, and a larger one at the end of the disk nearer to the
costal than to the dorsal margin. Al. cxp. f inch.

The wings are more elongate and narrow than in L. gleditchialella, but the palpi ar©
slender and acuminate as in that species. The larva feeds on the upper side of the
palmetto (Sabal) in Florida. It forms of its frasa or excrement large tubes or gal-

leries under which it lives.

THE RESPLENDENT SHIELD BEARER.

{Aspidisca splendoriferella, Clem.)

Order Lepidoptbea ; family Tineidae.

Mining the loaves of apple twice a year and cutting out an oval case, which it carrica
to the trunk or limbs and attaches, a minute whitish footless larva, with SL brownisli
head and a yellow-brown spot on fsach segment.

It is not an uncommon sight in this latitude* to see during the winter
numbers of little oval disk-shaped yellowish bodies, 3""" (.1 inch)

long, and bearing a resemblance to some kind of seed attached to the
trunks and branches of apple trees. (The general appearance of these
disks is shown in PL II tig., 2.) If one of these is examined closely

it will be seen to consist of nothing more than a section of apple leaf,

looking as though it might have been clipped from the leaf by a punch.
If sufficient curiosity is aroused to impel one to a further examination,
and if the disk be jnilled apart, it will in all i)robability be found to con-

tain a smaU yellowish contracted larva, which, had it been left undis-

turbed, would have changed to a chrysalis early the ensuing spring and
later to a moth.
During the month of May, after the apple leaves have attained a suf-

ficient size, I have often watched the brilliant little adult of this insect

running about upon the upper surface of the leaves in the bright sun-

light with their wings folded close along their sides. I have never seen
them deposit their eggs, and this is probably done at night. Neither
have I ever been able to find their unhatched eggs, though the shells

are plainly observable on the upper side of the leaf after the mine is

sufficiently far advanced to show one where to look for them.
The young larva, hatching, penetrates to the interior of the leaf

and begins a linear mine, which as it increases in size becomes an
irregular blotch obliterating the early linear portion. Tlie nearly com-
lileted mine bears a slight resemblance to that of Tischeria malifoliella^

which is frequently found upon the same leaf, but difiers in the met that

* It is impossible to say what the geographical range of this insect is. Mr. Sanborn
bred it in Cambridge, Dr. Clemens preaumably in Philadelphia, and Mr. Chambers at

Covington, Ky.
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the mine of tlie latter is only observable from tbe upper side of tlie leaf,

wbiie tbat of oar insect can be seen from both sides and is also of a
darker color.

The mine when completed is an irregular, frequently more or less

triangular, ratber dark colored blotob, averaging 6 or 7""" in its longest
diameter and observable from both surfaces of the leaf. Up to the tune
when the larva has attained full growth the mine is translucent, the
only dark spots being the larva itself and the excrement which is col-

lected in an irregular cake of minute pellets in the region where the
mine was first begun. Soon^ however, the translueency of the broader
end of tlie mine begins to be obscured in an oval spot, and ifit could be
opened the larva would be found busily engaged in lining both surfaces
of the leaf with white silk, mapping out the size and shape of its future
case. After this lining has become sufficiently thick, the larva com-
mences to cut through, both surfaces of the leaf at the edge of the oval
lining, and to draw them together and fasten them with silk as it goes.

When the circumference of the oval has been cut and fastened, witli the
exception of a small portion at one end, the larva at that point cuts
through the ujyper surface alone, partly issues from its case, and weaves
a strong cord of silk from the surface of the leaf on beyond the mine
back to the mouth of the case. Then, everything being securely fast-

ened, it cuts the last band of the lovrer membrane which still remains
intact, and stauds upon the upper surface of tlie leaf with its completed
case upon its back. The next step is to cut the supporting cord, and
the larva is free to start upon its travels.

In walking, the head and first tbree thoracic segments alone are pro-
truded from the case, the soft hinder parts being thus protected. The
abdomen with the inclosing case is lifted erect in the air, so that it does
not drag upon the insect as it walks. After progressing for an inch or
so the larva usually drops from, the leaf, spinning a long silken thread
as it falls. In this way it either reaches the ground, or, what is much
more common, falls upon or is blown by the wind to a limb or the trunk.
It travels a greater or less distance further until it finds what seems to
it to be a proper i)lace, and there, after attaching the case firmly to the
bark by a button of silk, it sooner or later transforms to a pupa.
Ko food is taken after the case is begun. The posterior end of the

case is left slightly open, although there is no necessity for an anal open-
ing through which to pass the excrement, as in Coleophora; neither is

any excrement to be found in the case, all having been left behind in
the mine. After fastening its case permanently, but before transforming
to the inipa state, the larva reverses its position in the case, so that its

head is towards what was formerly the posterior end.
When the time arrives for the moth to make its exit, the pupa works

its way out through the posterior slit in the case until it is half emerged,
and in that position gives forth the moth.

Dr. Packard* speaks of the forming of the cases in the latter part ot
August and September. Mr. Chambers t also states this to be the cus-
tomary time, and August was the month in which Dr. Clemens t found
them. In Washington, however (and this would probably hold true in
the field of Mr. Chambers's observations), there are two broods in the
course of tlie season. During the past summer the first cases were ob-
served on July 16, and July 23 the first moth issued, and from this date
tiU the middle of August they were continually issuing. This first brood

* Guide to the Study of Insects, p. 355,

t Canadian Entomologist, vol. iii, p. 223.

t Proc. Acud. Nat. Sci. Phil., 18G0, p. 13.
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was quite numerous, but when the second brood began to make their

cases, about the end of September, the apple trees were a 8oriy wight to

the orchardist. I have frequently counted from twenty-five to thirty

separate mines in a single leaf, from whit'h one can see what a great

dp*in this insect must have caused upon the vitality of the plant. In

early October, when permanent hibernating quarters had been taken up,

the tree trunks and larger branches were fairly covered with the clus-

tering cases. I have counted forty-seven on a spot of bark not larger

than a dime. In the crotches of the limbs, in the crevices of knots, and
in similar places they were particularly abundant. They were also to

be found upon the grass and sticks at the*base of the tree.

The individuals of the first brood transform to pupae almost im-

mediately upon permanently fastening their cases, but the members of

the last brood hibernate in the larva state. A case opened at any time
during the winter will be found to contain a short thick yellow larva

differing considerably from the mining form. (A description of both
forms will be found at the end of this account.) In this state the insect

remains until some time in March or April, depending upon the severity

of the season, when it transforms to the dusky yellow pupa. The moth
issues a week or so after the pupa is formed. This season the first moth
issued on March 16th ; but that it was much ahead of its time was shown
by the fact that not a leaf was to be seen upon the trees.

Food plants.—At various times during the summer this same species

was observed not alone upon the apple, but upon several varieties of

cultivated pear trees and upon Crataegus in the department grounds.

In September they were found in great numbers in the leaves of wild

cherry trees in an old cemetery at Alexandria, Va.
Natural enemies.—Many of the cases were found in the webs of nest-

ing spiders, upon different parts of the trees, but whether the spiders

feed upon them or whether the case would protect them it is hard to

say. The moths, however, would probably be unable to issue from the
cases thus caught.
Large numbers were destroyed by ants. I have repeatedly observed

two or more ants take hold of a case on opposite sides and tear it open,

either devouring or carrying off the inclosed larva 'or pupa.
Two hymeuopterous parasites have been bred from the cases of the

resplendent shield bearer, the one a Microgaster, in large numbers, and
the other a Chalcid in but a single instance.

Remedies.—Obviously the only remedy for this insect, when its inju-

ries have become severe enough to attract attention, is to destroy the

cases in the winter time. The bark of the tree can be slightly scraped
and many thus destroyed, or it can be painted over with some insectici-

dal solution. A mixture of kerosene and water in the proportion of

about 3 to 100 by volume, put on with a whitewash brush or sprayed
from a fountain pump, would probably prove efficacious. A mixture of

lime and sulphur in the proportions of one-half bushel shell lime to six

pounds powdered sulphur, dissolved and brought to the consistency of

a whitewash with hot water, was applied to the trees in the department
grounds last fall. It had the effect of killing all of these case bearers
which it reached, and undoubtedly destroyed all of the woolly apple
lice {Eriosoma lamgera Hausmann) which woie above ground, as well as

all the bark lice {Mytilaspis pomicorticis Kiley) which it touched. It is

also claimed for this mixture tbat it has a beneficial effect in warding
off the so-called " blight."

These remedies can, however, simply aim at a greater or less reduc-

tion of the numbers. Nothing like an extermination can be hoped for
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unless through parasites, owing to the numerous food-plants of this in-

sect. Is'^o matter how the work of destruction is performed upon the

apple, the trees will be restocked from the wild cherrj' or some other

plant difficult to reach.

We append a description of the larva and chrysalis, and quote Dr.

Clemens's description of the adult, to enable readers to recognize the

insect.

ASPIDISCA SPLENDOKIFEKELLA Clem.
Adult.—Head golden. Antennae fnsoous, tinged witli golden. Fore-wings, from

tlie base to the middle, leaden gray,* with a splendent lustre, and from the middle to

the tip golden, with a broad, nearly straight, metallic silvery streak extending from
the costa near the tip to the middle of the wing, and dark margined on both sides.

This is nearly joined by a dorsal streak of the same hue almost opposite to it, with con-

verging dark margins," and with a blotch of dark-brown scales adjoining it behind.

In the costo-apicai cilia is a short, blackish-brown streak parallel to the dark margin
of the silvery costal streak. At the tip is a black apical spot, with metallic silvery

scales in its center, and a few silvery scales in the cilia above and beneath it. A
blackish-brown hinder marginal line in the cilia, interrupted by a silvery streak in

the cilia beneath the apical spot, and the cilia yellowish-bro\vn. Hind-wings leaden
gray ; cilia yellowish-brown.
Full-grown mining larva.—Length 3""" (.12 inch). Head small, short, oval, retrac-

tile. First thoracic segment twice as wide as head ; widest behind, rounding to base
of head. Second thoracic segment wider than first, but only two-thii"ds as broad.

Third thoracic segment narrower than second ; succeeding segments gradually dimin-
ishing in size. General color light yellowish-brown. Head dark ; first thoracic seg-

ment with a broad brownish disk, leaving a narrow yellowish band around border;

second and third thoracic segments each with a similar brown disk, with two large

transversely-oval yellow spots; abdominal segments 1 to 6 have each an irregular

brown spot in the middle. No true legs present. The oval yellow spots on the sec-

ond and third thoracic segments are cup-like depressions, dorsal and ventral, which aid

in locomotion. There are also strongly-marked integumental folds laterally and at the
anus, which act as prolegs. Projecting laterally from each of the thoracic segments
are four hairs, two on each side ; and from each abdominal segment except the last,

one projects on each side. Around the anus there are ten hairs, each springing from
a small tubercle. Joints of segments quite strongly marked. Upon the ventral side

of the prothoracic segment is a transverse slightly recurved row of from twenty to

twenty-five small pointed tubercles.

Hibernating larva.—Length L7""» ; width .7""". Broad, stout, sides snbparallel ; ends
Bubequal. Head entirely retracted in prothoracic segment. Distinction between seg-

ments not nearly so marked as with mining foi-m. General color rich straw. The only
marking is a narrow brown curved line on the under side of the prothoracic segment.
No lateral hairs observable.

Chrysalis.—Length 1.5""°. In profile the venter is straight and the dorsum con-
siderably arched. Wing-sheaths and posterior tarsal sheaths extending to end of

abdomen. Antennal sheaths short, ending nearly even with anterior tarsal sheaths.
Head more elongated and more strongly differentiated from thorax dorsally than is

usual. No spines of any kind observable. Color: Abdomen light-yellow, blackish at

anus; eyes large and black ; wing-covers, leg and antennal sheaths, dorsum of thorax,
and head smoky, darker on forehead than elsewhere.

THE GRAPEYINE FLEA-BEETLE.

Graptodera [Haltiea] cJialybea, Illiger.

Order Coleoptera; family Chrysomelidae.

Eating into the buds in early spring, and, later, gnawing holes into the leaves, a small
steel-blue jumping beetle. In May and June the brown sluggish larvae upon the
upper surface, also eating irregular holes, and fi-equently skeletonizing the leaf.

So much injury has been done by this celebrated pest during the past
season, and so little seems to be knov/n concerning its habits amongst
those of our correspondents who have been the worst afBicted by it, that

we feel constrained to give in brief a resume of its natural history, fig-
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uring it anew in all stages, and giving sucli achice as vre maj' be able

in the shape of remedies. (Plato III, figs. 1, 2.)

The grapevine flea-beotie was first described in 1807, by Karl Illlger,*

jQi'om specimens labeled Georgia and Pennsylvania. Its transformations

were first set forth by David Thomas, in Silliman's Journal, vol. xxvi,

from observations made in Centi-al New York. Nearly all the subse-

quent writers upon economic entomology have given it greater or less

mention.
The greatest damage which is done by the flea-beetle is, perhaps, the

eating of the vine buds early in spring. The adult beetles hibernate in

great numbers under the rough bark of the supporting posts, under the

outer bark at the base of the vines themselves, in thejoints of neighbor-

ing fences, under sticks, stones, or logs upon the ground, in any crevice,

in fact, which will afford them shelter. During the first warm days of the

spring, as the buds are beginning to swell and burst, these pests leave

their winter-quarters and, in the middle of the day, when the sun is

shining brightly, fiy or jump to the neare.^^t vine. They then gnaw un-

sightly holes into the opening buds, oiten boring in so far that they are

abnost hidden from view. In a vineyard of many acres we have seen
dozens of buds upon every vine thus destroyed.
The beetle is small, measuring only from 4 to 5"^ (less than one-fifth

of an inch) in length. Its color is dark steel-blue, varying occasionally

to purplish or even brown. The characteristic which is at once noticed,

and which has gained it its popular name, is its power of jumping like

a flea. For this purpose its hind thighs are much enlarged. Like many
others of its family {Chrysomelidae or leaf beetles), it has the habit of
feigning death when disturbed, and will jump or drop from a vine upon
'which it is at work if the vine be shaken. After tlieir first hunger is

satisfied the beetles pair, and, as soon as the leaves have becojue un-
folded, the females begin to deposit tlieir eggs.

The eggs, which are a long oval in shape, measure on an average .65"*"

(.03 inch) in length. They are straw colored, and are laid in irregular

clumj^s of four or five, more or less, both upon the upper and under
sides of the leaf. Earely a few eggs are to be found upon the unopened
buds, and the beetles, if caught early in the season and kept in confine-

ment, will oviposit r)rofasely upon any substance whatsoever. Some time
in May, the date varying considerably^, the young larvae hatch from the
eggs. They are dark brown in color, and have six large thoracic legs
and one anal proleg. They feed usually upon the upper side of the
leaf, eating irregular holes through, and gradually skeletonizing it down
to the main ribs. It requires, in this latitude, ti'om three weeks to a
month for them to attain full growth. AVith an insect which has such
a wide northern and southern range as this it is imiwssible to make any
definite statements with regard to length of stages or even number of

broods. As an example of this Ave may refer to the letter of Mr. W. F.

Parker, of Tebeauville, Ga., quoted later, wlicrein he states that the
young larvae were at worlc on his \dnes March 15.

The full-grown larvae (PL III, figs. 1 and 2) are lighter in color than
are the young, being of a chestnut brown, and are i)aler below than above.
Their average length is 9""" (.354 inch). Each segment above has two
transverse rows of six black spots, each spot giving rise to a hair. The
thoracic legs are dark brown, and the anal prop leg is yellowish. When
they have led sufiiciently the larva© drop from the vines, and, after work-
ing their way for a short distance under ground (two or three inches)

they form a smooth cavity around themselves and transform to pui>ae.

* 111%'f.r's Magazin fur Iriaektenliunde, vol. yi, p. 115.
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The pupae »are about 4""" (.15 iucli) in length, and arc yellowish brown
in color. In this state they remain from two to three weeks, when the

perfect beetles^emerge. It has been universally stated by authors that

this is the only brood which is produced in the course of the year, but we
surmise that a second brood will yet be found, particularly in the more
southern States, where the insect completes its tranformations as early

as the first of May. The newly developed beetles feed upon the leaves

as did their predecessors ; and, although their injuries are not usually so

marked as are those of the hibernating individuals, owing to the more
advanceii state of the foliage, still we have hea,rd reports of considera-

ble damage done by them.
There is no way, so far as we are aware, of getting rid of this pest

without considerable hard work. In the first place, much should be
done in the late fall, winter, and early spring, in the way of finding out
and destroying the hibernating places of the beetles. It has, unfortu-

nately, been thecustom quite generally to train the vines in extensive vine-

yards to posts from which the bark has not been removed. This bark
cracks and peels and thus affords most excellent and convenient shelter

to the beetles. In the large vineyard of Mr. A. R. PhiUips, of Ar-
lington, Ya., we have the present season seen the saddest results from
the use of posts of this kind. AU loose bark and splinters should be
removed from posts and trellises or other supports, and all rubbish in

the vicinity raked up and destroyed. As an actual practical illustration

of the amount of good which can be done in this way we can do no bet-

ter than quote from a letter, dated March 15, from Mr. W. F. Parker, of

TebeauviUe, Ga.

During the months of December and January I went over the whole vineyard, skin-
ning all the bark from the posts, most of which are cypress, trimming all splinters
fi'om the slats of which the arbors are made, taking care to remove all tho wood that
coald be spared, and raked and piled up the mass, including all the leaves and other
trash that was upon the ground, and burnt it. This process I repeated twice, each
time killing the beetles. About the^ first of March my vines began to bud and put out
fruit, and, upon close inspection, I found tho beetle was ahead of me. There being
but few of them I picked them off with the hand, watching, hunting, and catching
them two or three times daily, and up to tho tenth had killed, I suppose, about on©
himdred in all. I was not able to find one in the whole vineyard until the fifteenth,

at which time I found three, and made the further discovery that some had escaped
my eye and had been hatched out. On one vine I found, I suppose about fifty worms
just hatched and boring the leaves. These I killed with the hand. I saw no signs of
the worm on any other vine. Last March I suppose there were five or ten bushels of
the pest.

Inasmuch, however, as a farmer is liable to wake up some fine morn-
ing and find his vineyard full of these insects, in a locahty where they
have been overlooked before, some remedy besides clean cultivation the
previous winter becomes necessary. It has been foundthe present spring,
by experiments in Mr. Phillips's vineyard, that they can be kept in check
in the following way : A strip of cotton cloth, 3 by 6 feet, kept open by
cross-sticks at the ends, is thoroughly saturated with kerosene and held
under the vine, while the supporting-post is struck a sharp blow with a
club. The beetles readily fall by the jar, and contact with the kerosene
sooner or later destroys them. It will without doubt be found advis-
able to make use of two of these sheets in order that the vine may be
more completely surrounded. With this simple apparatus three boys
can go over a large vineyard almost as fast as they can walk; and if

this be done every day, say for a week, in an infested field, the beetles
will be quite thoroughly destroyed. After striking the saturated sheet
the beetles show no disposition either to ily or to jump. When, how-
ever, they strike near the edge oi the cloth, they not iniiequently crawl
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to the edge and fall to the ground, possibly reviving from the effects of

the small dose. The escape of these individuals can be easily prevented
by simply stiching a rim of raw cotton or cotton-batting to the sheet
and thoroughly saturating it also with the coal oil.

Should so many of the beetles escape from the prosecution of this

remedy that the injuries of their larvae become marked, or should the
remedy be applied after the eggs have already been deposited, the larvae
may be destroyed by syringing the vines with a solution of whale-oil

soap (two pounds of soap to fifteen gallons of water) or by dusting lime
upon the leaves, either by means of a sifter or by blowing it from a bel-

lows.

No parasite has been discovered as yet upon this insect, but that they
are attacked by a fungoid disease seems probable from the fact that
specimens which Mr. Parker sent us, and which were found under the
bark of the vines, were fastened to the bark and surrounded by a mass
of white fungus spores.

THE ASPARAGUS BEETLE.

{Criocet'is asparagi Linn.)

Order Coleoptera; family Chrysomelidae.

Gnawing holes into the young heads of asparagus, and laying oval black eggs upon
them, a small red, yellow, and black beetle, the larvae of which (small, brown, slug-

like grubs) also feed upon the young heads, and the second brood upon the full-

grown plant. (Plate III, fig. 4.)

The asparagus crop, in Europe, has long suffered from the attacks of

several insect enemies, the most noted of which is the one above men-
tioned. On this side of the Atlantic, however, asparagi^ had always
enjoyed perfect immunity from insect ravages until, in 1859, this

European pest was accidentally introduced in the vicinity of New
York City. It almost immediately spread out into the noted asparagus
beds of Queens County, Long Island, and by 1862 had multiplied to

such an extent as to occasion a loss of over one-third of the crop in

some localities. In this year it first attracted the notice of Dr. Fitch,

and his observations are published in the Transactions of the New York
State Agricultural Society for 1862. Since that date the insect has been
spreading slowly eastward on Long Island, northward in Connecticut

and New York, and westward and southward in New Jersey and East>

em Pennsylvania.
The past season the worst reports of its injuries have come from Bur-

lington County, New Jersey, which locality it reached for the first time

in 1878, and in 1879 a correspondent, writing May 15, said :
" Twenty-

five per cent, of the market crop of Burlington County has already been
destroyed."

The life history of the asparagus beetle is briefly as follows : Upon
the appearance of the plants in early spring, and just before the culti-

vators are ready to begin bunching for the market, the beetles come
forth in great numbers from their hibernating quarters—under sticks,

stones, rubbish, and especially under the sphnters of wood on fences,

under the scaly bark of trees—and commence gnawing the tops of the

young plants. They pair and lay their eggs very soon. The eggs are

a long oval in shape, about one-sixteenth of an inch in length, and are

nearly black in color. They are invariably placed endwise upon the

plant, as shown in the figure. (Plate III, fig. 4.) They are usually seen



REPORT OP THE ENTOMOLOGIST. 217

in rows of from two to seven. In from seven to ten days tlie young
larvae bej^in to make their appearance. In form tliey bear a close resem-
blance to the Colorado potato beetle larvae, but differ in coloration. The
general color is grayish olive, with shining black head and brown legs.

When full grown they measure about 8'"™ (a little over three-tenths of

an inch) in length. Concerning the habits of the larva we quote from
Fitch

:

Like the perfect insect, the larva feeds upon the asparagus only, eating holes through
the outer bark of the plant and preferring the tender bark on the ends of the stalks

and on the branches to the more tough and stringy bark towards the base of the stem.

It moves very slowly and is shy and timorous. As you approach it, it stops eating
and holding its head stiffly back it emits a drop of black fluid from its mouth. This
appears to be its only defense against being devoured by birds and other predaceoua
animals, the acrid taste of this fluid probably rendering the larva unpalatable to them.
It also clings tenaciously to the asparagus. Before tying the cuttings up in bunches
for the market they are thoroughly washed by being held usually under a pump ; but
these worms cling so tightly that only a part of them are washed off, and this black
fluid from their mouths stains and nasties the hands of the men, in bunching the cut-

tings, it being as sticky as molasses.

Under ordinary circumstances the larva attains its full growth in from
ten to twelve days ; then, descending to the earth, it either burrows for

a short distance or crawls under some rubbish, and, after spinning a
slight cocoon, transforms to a pupa, in which state it remains, on an av-

erage, for ten days.
The perfect beetles are as beautiful insects as one can readily find.

The head, antennae, legs, and under side of the body are shining black,

with a slight tinge of metallic green. The thorax is reddish-brown, with
two black marks in the center. The wing-covers are light-lemon yellow,

with a longitudinal black stripe down the center and a transverse black
band at its middle ; .also an irregular black spot at each comer, and a
border around the whole of orange-yellow. The average length is about
6 or T"'" (about a quarter of an inch). The form can be seen in the plate.

They are very shy and active, and will dodge around the stalks upon
being approached. Like nearly all other leaf beetles, they drop from
the plant when disturbed and feign death. There are several broods in

the course of the season, the confusion of generations making it difficult

to state just how many. The insects hibernate, as we have before stated,

as adult beetles, under whatever shelter they can find.

REMEDIES.

The only method used in Europe by gardeners to rid themselves of

this pest seems to be hand-picking ; but this of course can only be done
effectually where asparagus is cultivated on a small scale. The only
remedy which Fitch was able to suggest was turning poultry into the
beds where the insects were at work; this he thought would prove ef-

fectual. At the time of the first introduction of the pest, experiments
were made \fith potash solutions, salt, lime, and other substances, but
without good results. The last-named substance, however, seems to

have gTown in favor of late. Mr. A. S. Fuller, of Eidgewood, Bergen
County, New Jersey, has recently published an article in the American
Entomologist, in which he says

:

Lime is not only a very cheap and effectual cure for the evil, but one readily ob-
tained in all parts of the country. With a pail full of dry lime and an old broom for

a duster, or one of the sifters used for applying Paris green to potatoes, a man can soon
go over an acre of asjiaragus. The best time to apply the lime is in the morning whil%
the dew is on, for then a portion will adhere to the plants as well as to the grubs, and
during the day or days following it will be constantly dropping down, or blown about
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among tlie loaves and brancLes, tlicroTjy ruiilcing the escape of any larvae all tlie more
•aucertiiin. Tlie lirno is also bciiedciitl to llic asparagus rootH, liasteuiiig tlie decompo-
silion of the raauurc usually applied in large qnautiiioa to the beds. For thepastsix-
teen years I have used lime as described on my asparagu.s beds, to keep the insect in

question in check, and it has done it so effectually that about one application every
alternate season has been sufficient.

The New York Tribune has the following in reply to queries respect-

ing this insect

:

Experience ehoTTS that it will not harm the roots of the plant to cut off and bum the
tops before or at the time of blossoming. In fact one remedy that has been used with
success is to cut down in spring all the plants upon the farm tha,t are not used or in-

tended for market, hoeing up the young seedlings that, as is well known, annxially

start in the beds from the last year's seed. By this method the mother beetle is forced

to lay her eggs upon the large shoots from the old stools ; and as these are cut and sent to

the market every few days, there are no eggs left to hatch out into larvae for the sec-

ond brood of beetles. By concerted action in following out this plan, this insect could
be kept in check. In. those localities where asx^aragus has run wild it would be nec-

essary to destroy the wild asparagus also. In case the plants have been allowed to

grow up the larvae may be controlled by dusting lime over the plants when these are
wet with dew and while the larvae are young. Lime has but little effect upon the per-

fect beetle, and its use early in the season, when the first brood of beetles is about, is

objectionable from the fact that it soils the marketable stalks. The first remedy is,

therefore, by far the best.

Recent communications from Messrs. Valentine Frost, and S. S. Un-
derhill, of Locust Valley, prominent* Queens County, Long Island,

asparagus growers, confirm the practicability of the first remedy men-
tioned in the above quotation, namely, destroying all so-called *' volun-

teer growth," and forcing the mother beetle to lay her eggs only upon
the market shoots which are cut frequently enough to prevent the eggs
from hatching. Should any escape this method and hatch, Mr. Under-
bill advises going over the field in the heat of the day and brushing the

worms from the plants with a leafy twig. They fall to the hot ground
and generally perish. This is advised in preference to the lime dusting.

According to Mr. Frost, experiments were made some seasons ago with

the lime, but no apparent good being accompUslied, it was discontinued.

THE MELON-WORM.

{Phakcllura hyalinaiaUs Linn.)

Order Lepidopteea ; family Pyralidae.

E.ating cavities into melons, cucumbers, and pumpkins at all stages of growth, and
also devouring their leaves, rather active yellow-green larvae from 30 to 35'^"' (IJ

inch) in length. (Plate III, figs. .'5, G.)

FhaMlura hyalinaiaUs has long been well known to entomological

collectors from its beauty and abundance in certain localities ; but has

received almost no attention from economic workers. Guen6e speaks

of it as one of the most abundant of exotic Pyralids, and, in giving its

geographical distribution, says : " Very common in ail Amei-ica. I have

received it from Brazil, from Colombia, from Hayti, from Korth Amer-
ica, and from French Guiana." Certain authors are inclined to think

that it may also be found in Europe, and Stephens states that it has

actually been captured in Devonshire near Plymouth, but Guen^e con-

siders this an accidental introduction, and thinks that it cannot be con-

sidered as an European species.

As to tlie food plant of the larva Guen6e simply states that it lives

npon the pumpkins, watermelons, and other cucurbitaceous plants.

Li the July, 1875, number of Field and Forest a short account is given
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of the (lestriiction of a large crop of cucumbers at Tncliau Eiver, Florida,

by these worius. It was stated thnt tliey first attacked the bud, then
worked into the plaut, aud eveutiially killed them out, root and branch.
Bej'ond this we have seen no account of much damage by this insect.

During the jiast summer, however, the melon crop in parta of Georgia
has been very seriously injured by its ravages ; to what extent is vividly

shown in the following account Avhich vv'as kindly written at my request
by Prof. J. E. Willet, of Macon, Ga. I have headed this article "The
Melon-Worm" in spite of the fact tliat this title is not sufficiently dis-

tinctive for a popular name, for the reason that this insect is already
generally known by that name among those who have suffered from its

work.
Professor Wdlefs account is as follows

:

At the aimnfil meeting of the Greorgia Horticultural Society, July, 1679, earnest in-

quiry about the melon-worm was made by many of the membera. It was stated that
the August crop of musk-melous was very subject to the attacks of worms, which were
very numerous and destructive, and against wliich no remedies had been successful.

The only worm destnictive to melons, described in the books at my command, was
the piclde-wonn, Ph<ikclliira viiidalis. The figures and description of this by Prof. C.

V. Riley are copied by Professor Packard in "his Report on Noxious Insects in Hay-
den's Report for 1875. This worm is there represented as very injurious to melons,
cucumbers, &c., in the Western States. A moth of this species was caught in my
house the last week in August, and was the only one seen during the season.

On the same day on whicli this moth was cauglit Mr. S. I. Gustin brought me two
nutmeg-melons, sjiying *^-'^*' they Avere the best of a load which he had just gatliered.

Each melon had about half a dozen caterjiillars, which had excavated shallow cavi-

ties in the melons, or had penetrated bodily into the same. The melons- were too
much injured to be eatable. These worms, I naturally supposed, might be the pickle-

worms, a moth of which species I had just caught.
In the coarse of the next two or three weeks I visited three melon patches, where

musk-melons had been planted for market. All presented the same scene of total de-
struction. Most of the vines had been more or less denuded of leaves, and the remains
of the leaves contained brown chrysalids or pupae '

' webbed x\.j>
'* in them. The melons

of various .sizes, were occupied in great measure by the wonus. Tiie younger worms
were generally confined to the surface, but the older had penetrated to different

depths. Some had excavated shallow cavities half au inch to an inch in diameter,
and one-eighth of an inch in depth ; and each cavity was occupied by one or more
worms. Others had penetrated perpendicularly into the melons, froquen fcly beyond
sight. None had reached the hollow of the melon, so fiir as I saw. The worms aver-
aged probably half a dozen to each melon. The melon crops of these three mai'ket-

gardeus were a total loss. Another gardener told mo that he had abandoned the
culture of melons entirely, becatiso of the ravages of the melon-worm. Where culti-

vated in considerable numbers, the August and September crop of melons is very un-
certain. The destruction is frequently quite as complete, also, in private gardens.
The melon-worms are of a light yellowish-green color, nearly translucent, have a

few scattered hairs, and, when mature, are about an inch and a quarter in length.
They " web up" in the leaves of the molon, or of any jilant growing near which haa
flexible leaves, fonning a slender brown chrysalis three-quarters of an inch in length.

Hundreds of these pupae were found rolled up in the leaves of the tomato and of the
Bweet-potato.
In passing through one of the patches referred to, numbers of small, beautiful moths

rose from the grass and weeds. Their wings when extended measured an inch across,

and were of an iridescent pearly whiteness, exce))t a narrow black border. Their legs

and bodies presented the same ghsteuing v.iiitt'ij''ss, and the al)domens terminated in
a curious ruovable tuft of white appendages like feathers, of a pretty buff color, tipped
with white and black. These moths jiroved to be the mature melon-worms, which
had emerged from the chrysalids referred to.

The melon-worms, larvae chrysalids, and moths, were forwarded to Prof. J. H.
Comstock, Entomologist of the United States Agricultural Department, for identifica-

tion. Ho pronounced them to be FlialccUiira hyaVuudaVts, another species of the same
genua as the Western pickle-worm, Fhakelhivn I'ilUh'Jis. The moth of the latter,

wliich I have, is somewhat smaller, and the ground color of the wings is a hronsse

yellow and the black border is broader.
Much later in the season a few worms were found on cucnmbers, and were pro-

nounced by Professor Cumstock to be melon-worms. A year previous, in the summer
of 1678. I found a chrysalis webbed in a tomato leaf, and this chrysaha gave forth the
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same moth, as wasfoimd in 1879 to issue from the melon-worm chrysalis. This worm
had probably fed on the foliage of a pumpkin vine which ran near the tomato plant.

The melon-worm, Fhakellura htjalinakdis, is known then to destrt^^ musk-melons,
cucumbers, and pumpkins. Its cousin, the pickle-worm, Fhakellura nitidalis, has been
found here, but it remains to be determined whether it plays any part in the destruc-

tion of melons or of cucumbers in this locality.

No efficient remedy for this pest has been discovered here. Some have tried placing

each melon on a piece of plank, under the mistaken notion that the worms emerged
from the earth. Paris green and London purple are objectionable, by reason of their

poisonous properties. Professor Comstock has suggested to me a trial of the Persian

insect-powder, pyrethmm. Whatever remedy is employed it must be applied to the

leaA-es as well as to the melons. The worms devour both foliage and fruit, and, if

the fruit alone be protected, the foliage will be destroyed, the plants will cease to

grow, and the melons will not come to maturity.
J. E. WILLET.

Macon, Ga., May 1, 1880.

The number of broods in a season has not been definitely ascertained.

The insect winters in the chrysalis state, sjum up in the lea.ves of any
neighboring tree or plant. They usually migTate to a greater or less

distance fi'om their feeding place before webbing mp. At Eock Ledge,
Fla., I found them abundantly webbed up on Palmetto and Orange
trees in a grove in which the so-called Indian pumpkins had grown.
As regards remedies Mr. J. S. Newman, of Atlanta, Ga., states that

the only one known to him is to plant early, the object being to pick

the melons before the most destructive brood of the worms has ap-

peared. It would undoubtedly be found profitable to keep a sharp look-

out for the Jirst brood of the worms, which will probably be found feed-

ing upon the leaves and stems before the young melons have begun to

form. These should be killed by hand. This could be readily done in

patches comparatively small in size, and we think will be found profit-

able in large gardens.
Two species of parasitic insects have been reared from the specimens

sent to the department ; one is Pimpla conqmsitor, an Ichneumon-fly,

which has proved very efficaciou;^ in the case of the cotton-worm ; the

other is a Tachina fly, and is represented in PI. Ill, fig. 6. Much is to be
expected from the aid of these parasites.

THE JAPAN LILY APHIS.

{Si^honojphora lilii, Monell [new species].)

Order Homopteea ; family Aphididae.

Feeding upon the under sides of the leaves of the Japan lily and tulip, a red and yel-

low aphid 2™™ (^ inch) in length.

In July, 1879, specimens of a handsome aphid were received from Mr.

Peter B. Mead, of New York City, who had studied them for sometime
upon the Japan lilies in his green -house. The following notes upon

habits accomijanied the specimens

:

I first noticed this aphis in the spring of 1878 on some Japan lilies, the bulbs of

•which, as well as the earth in which they were grown, were received from Japan dur-

ing the preceding Avinter. My attention was first attracted by an unusual appearance

of the under suiface of the leaves, which looked as if thickly dotted with small

brown specks. A closer examination proved them to be plant lice of a species en-

tirely new to me. They were about half grown, but very soon attained maturity.

Thickly grouped together on the leaves, they certainly presented a picturesque ap-

pearance, being the only aphis I have ever seen that could be called handsome. They
multiplied with astonishing rapidity, and soon covered the plants. I am confident

that they increase more rapidly than the green aphis. "V^^len disturbed they all seeiu

to unite in a swaying motion, more marked than that of the green aphi&
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Notwithstanding their great numbers, they do not injure or disfigure the plant to

the same degree as other Aphides. At least this is the result of my observations thua

far. If not disturbed, they literally cover the whole plant, buds and all. They
seeiu thus far to confine themselves exclusively to the Japan lily, with but one excep-

tion. I have repeatedly examined all my other garden aud pot plants, both last sum-
mer and this, without detecting this aphis on any of them, except a few on the tulip.

After watching them for a few weeks last summer I began their destruction ; but in

September they all suddenly disappeared without further effort from me. Whether
they will do so this year remains to be seen. During the winter a very few made
their appearance on a tulip in the green-house, but were immediately killed, and no
more were seen.

In consequence of the cold and backward spring, they made their appearance quite

late this year (1879). At the time of writing (July 26) they cover the plants on which
they have not been disturbed; but, as was the case last year, they are confined ex-

clusively to the Japan lilies. I have traveled about not a little, but have failed to

discover this aphis, except in one place, which I can trace immediately to my own
plants, or, more strictly, to the same lot. Hence 1 conclude that it came from Japan
with the lilies or ijh& soil.

Specimens were sent to Mr. Monell for identification. He considered

it to be a new species of the genus 8ipho7iophora, and forwarded the fol-

lowing specific description for insertion in this report

:

SiPHONOPHORA LILII (n. Sp )

General color yellow ; basal half of abdomen brownish red. Antennae mounted on
conspicuous tubercles. Style yellow, a little over half as long as the nectaries. Nec-
taries dusky, yellowish just at base, about four times as long as the tarsi. Venation
normal. Length 2""°. Alar expanse 7"™, On flowers of Lilium.
The only other described Aphides on liliaceous plants are Aphis tulipae, Boyer de

Fonscolombe, 1841, and S. tulipae, Monell.

It might be interesting to mention in this connection that on the allied family, the
Amaryllidaceae, there have been found Ehopalosiphum dianthi, Schr., Aphis vei'airi, and
Aphis papaveria.

THE HAWTHOEJ^ TIKGIS.

{Corythuca arcuata, Say, var.)

Order Hemiptera ; family TingedAB.

Punctui-ing the under surfaces of the leaves of different species of Crataegus, giving
them a brown and sunburnt appearance, a small brown insect, with the hemelytra
carried horizontally, and formed of a nearly transparent membrane netted with
many stout veins; the immature forms spiny and wingless.

Xhe leaves of the diSerent species of thorn on the department grounds
{Crataegus cordata, G. coccinea, G. tomentosaj G.crusgalli, G. parvi/olia)

toward the middle of the summer were observed to turn brown and
seared, as if burned by the sun. Upon examining the under surfaces
the explanation was readily seen in the large numbers of the bizarre
Tingides in all stages, with which the under side was fairly covered.
The eggs of these insects, which, I think, have not been described,

are smooth, whitish, glistening, semi-transparent, and* ovoid in shape.
Their average length is 3""" (.01 inch). They are deposited on their
broad end, aud seem to be somewhat inserted into the substance of the
leaf; they are covered completely by a brown, sticky substance, which
hardens soon after oviposition. It adheres so firmly to the egg, espe-
cially to the upper portion, that it is impossible to remove it without
crushing the egg. At its upper end this covering of the egg is squarely
truncate, giving the whole mass the appearance of a frustum of a cone
with a porous lid. From the funnel-shaped summit the young insect
makes its exit, and the round hole at this point renders the emi)ty eggs
readily distinguishable from those still unhatched. The eggs are usually
laid, in groups of from ten to thirty, along both sides of some prominent
leaf vein. They bear a much greater resemblance to certain forms ot
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fungi, notably the genus Phoma, and to certain young homopterous galls,

tbau tliey do to eggs of any sort (Plate III, fig. 3.)

The immature insect is of the same dirty brown color as the substance
co\ ei irig the egg, and but little darker than the %dtheriug leaf. It is of

a broad, Hat, oval shape, and spines seem to project from almost every
portiou of its body. It looks under the microscope more Like a lobe of

a prickly cactus than anythiug else we caij think of. The cast-off skins

stick to the leaf, and give it the appearance of being much more seriously

infested than it really is.

The general appearance of the mature individuals is well shown by
Plate IV, fig. 2. Their average length is about 3""". Professor Uhler,

in his note determuiing the species, said

:

Yonr specimens of Tiuicis belong to tha gonns (,'orylltuca, and Beein to he a new
pLytophagic form of Corylhuca arcnata Say. It will Iiardly do to make a new species

out of this insect, as it is one of the several forms which fit into Saj's specioa. It

come.s near to the race belonging to the Juglans nigra.

The dead leaves under the bushes during winter have been often

found to contain living and healthy eggs of the Tuigides; but the cus-

tomary method of hibernation is in the ad ait state alone. This form
can be found during winter under the loose bark of the tree, and under
sticks and stones upon the ground. Whenever the injuries of these

insects become so great as to render seme remedy necessary, syringing

with kerosene and water, in the proportion of 1 gill of the former to 5
gallons of the latter, will be found to answer the purpose. It is fair to

suppose, however, that if the leaves and rubbish underneath the trees

are destroyed, either every fall or every sprhig, a necessity for remedies
will not arise.

THE LOCUST SAW FLY.

{Nematus similaris Norton [new species].)

Order Hymenopteea ; family Tsis^THKEDlNtDAB.

Eating the leaves of black locust, a small, soft, green worm, with 20 legs and appar-
ently many segments. (Plate IV, fig. 1.)

The life history of an interesting saw fly, the larvae of which have been
found in considerable numbers feeding upon the locust trees {Bohinia

pseudacacia) of the District, has been studied during the past season.

The egg, which is .5'"" (.02 inch) long, white, semi-transparent, and in

shape resembles an irregular semi-ellipsoid, is deposited in a crescent-

shape cut made in the under surface of the leaf by the saw-like apparatus
of the female, never, so far as I am aware, near the rib. The egg being
deposited, the flap made by the crescent cut is forced upwards, making
a protuberance which is readily observable upon the surface of the leaf,

and which is also increased by the swelling of the egg. The time re-

quired for the development of the egg is short, only a few days elapsing

betvreeu the depositing and the hatching.

The newly-hatched larva is pale-greenish white with a brownish head.

It has twenty legs, six large thoracic, twelve abdominal, and two anal.

It moves a short distance fi*om the place of its birth and commences
feeding on the lower surface of the leaf. At first a round hole is eaten

in the leaf; as soon as this is sulficiently enlarged the larva works within

it, holding its iirolegs along the cut edge, as shown in the figure. As it

grows larger the larva frequently leaves tlie paitially destroyed leafand
migrates to another ; this one, however, it begins to eat on the edge, and
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nsually destroys entirely. A nnmber are thns ruined by a single larva.

The method of \rork and the attitudes assumed by the hirvae are well

shown in the figure. When disturbed, or upon beinj^ touched, they raise

the abdomen and strike with it violently from one side to the other, the

end of the body swinging? around as i'ar forward as the head, which it

frequently strikes. While makiuix this violent motion they must neces-

sarily cling very firmly to the leaf with their thoracic legs, and indeed
it is diflficult to remove them without injury.

The fidl-grown larva is of a uniform green color; the head is yellow-

ish-green ; the eyes black, with pale centers ; and the stigmata i)ale,

surrounded with a brownish ring. Upon abdominal segments 1 to 6
there is seen below the stigmatal line a dusky spot, which, upon examina-
tion with the lens, is seen to consist of two swellings, each with three
dusky warts, surmounted by a single hair, and a conical tubercle which
bears no hair. Above the anus there is a pair of short, thick, club-

shaped tubercles. From the habit of the larva, just described, of strik-

ing with its posterior end, it would seem possible that these tubercles

might emit some offensive fluid, although they have not been observed
to do so. At fuU size it is from 10 to 12'"" long (| inch).

When it has ceased feeding the larva drops to the surface of the ground,
and there, amongst the leaves, grass, or other rubbish, spins itself a
tough, coarse, and rough oval dark-brown cocoon. In this it remains for

several days before transforming to a pupa, and issues as a perfect in-

sect in from two to three weeks after the commencement of the cocoon.
The cocoons, although made upon the surface of the ground, are very

difficult to find on account of their brown color and the adhering parti-

cles of earth and dead vegetable material.

The adidt insect is 6™" long (nearly ^ inch). Its general color is

dirty yellow, with a squarish black patch on top of the head ; the lateral

and anterior lobes of the thorax black ; and a transverse black patch on
top of each abdominal segment. The under side of the body is yel-

lowish ; anterior and midcUe legs yellowish ; tibiae and tarsi of posterior
legs nearly black. The antennae are half as long as the body, O-jointed;

the first and second joints very short; the third joint longest—as long
as fourth and fifth together; other joints decreasing in length. The
stigma, or dark spot at the anterior border of the wings, is yellowish-
brown, nearly black at its basal half. The wings esi>and IS""-^ (.59 inch).

There are two and possibly three broods in a season. Tiie first larvae
were not noticed until August 30, and were nearly full grown. They
spun up September 6, and issued as adults September 24. The first

week in Octoljer other adults issued from their cocoons. October 2 lar-

vae were stOl found in all stages of growth. October 10 a search for

cocoons upon the surface of the ground under the trees revealed the fact
that aU that could be found w ere emx)ty. This demonstrated one of two
things, either that the insect customarily hibernates as an adult, or that
the cocoons found were all of the earlier brood, and that the hibernating
cocoons were to be found in securer quarters, say under the ground. In
either case the hope which we had gained from the habits of the earlier

brood of an easy method of extermination by burning the rubbish on
the surface of the ground during winter was thwarted. As to the usual
method of hibernation, we were forced to believe that it is double, either
as adult or as pupa. As just stated, perfect flies were issuing in the
breeding cases in October; while, on the other hand, one larva, which
spun up September 25, ilid not issue as a fly until March 2, while an-
other, which spun up September 30, only issued Mareh 23.
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The amount of damage done by these worms at times must be consid-

erable. Mr. Norton states that the larvae of iV. trilineata occur in enor-

mous numbers occasionally upon the weeping willow, sometimes wholly
stripping large trees of their leaves. Although the amount of damage
done to the locusts in this vicinity the past season was not such as to

materially iujure them, still we may expect such injury any season.

In case of their appearance in destructive numbers they can probably
be kept in check by syringing the trees with a whale-oil-soap solution,

thrown by a garden syringe or a fountain pump, where it can be used
with safety. Paris-green water will be found an effectual remedy.
An ichneumonid parasite has been bred from the cocoons of this Ne-

matus, and was determined by Mr. Oresson as I'hygadeuon pubescena

Prov.
Specimens of this saw fly were referred to Mr. Edward I^orton for

determination. Mr. iSTorton decided that they represented a new spe-

cies, of which he furnishes the following characterization

:

DESCRIPTIVB.

Nematus 8IMILARI8 Norton (n. sp.)-

Color reddish yellow ; a spot on head ; three vittae on thorax ; banda on tergum,
and hinder tibia and tarsi black.

Size of N. interge}-.^ $ Antennae about two-thirds the length of body ; the first and
eecond articles very short, the third, fom-th, and fifth longest, subequal, black. Color

of head aud body reddish yellow ; face below the antennae whitish ; a square black

spot on occiput, extending to back of head and extending down the ridges of basin

before ; head wider than thorax
;
pro and mesothorax black, with the sutures paler,

and a more or less distinct V on prothorax ; scutels pale—basal plates and a band on
each segment of tergiim black ; ovipositor sheathes black, a small dark spot below
the anterior wings ; legs yellow—paler about the trochanters ; the anterior tarsi

blackish above ; the hinder tibiae and tarsi black, with their tips pale ; wings hyaline

—

emarginate at costa ; nerves black, about the costa brown ; basal half of costa clouded.

5 Three females.—Tliis belongs to the group of N. integer, S. pomum, Jbospes, &c.,

which are so much alike, and at the same time so varialile in the amount of black,

that the comparison of a large number of specimens and study of their larva is needed
to distinguish them.

THE LESSER LOCUST LEAF GELEOHIA.

{Gelechia robiniae/oliella Chambers [new species].)

Order Lepidgptera ; family Tineidae.

Spinning two locust leaves together and feeding between them, leaving the outer sur-

face and the larger ribs untouched, a minute, greenish white slender larva, which
transforms to a chrysalis in the same situation.

To the list of insects injurious to the black locust, given by Mr.

Chambers in a recent number of the American Entomologist (vol. iii,

jSTo. 3), we have to add a new species of Tineid, which we call the Lesser

Locust Leaf Gelechia, in contradistinction to Gelechia pseudacaciella

Cham., which has very similar habits, but which is considerably larger.

(See notes of the year.)

The small light-green larvae of the species under consideration were

&ist noticed in the latter part of August. They were invariably found,

each, between two leaves which had spun together, eating the surfaces

thus inclosed, but not eating through to the exterior surface. From
this time up to the middle of October, when the leaves were fast falling,

larvae, evidently of the same brood, were at work. Some had already
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begun to transform by the middle of September, others not until a month
later. As a preparation for transformation a silken liningwas simply spun

between the leaves already webbed to:::ether, and in that the last larval

skin was shed, the chrysalis falling to the ground with the falling leaves.

In the warm room in which the breeding cages were kept the moths

began to issue about the middle of December, and were continually

issuing from that time until spring. Under ordinary circumstances

they probably do not emerge until spring.

We have not observed the eggs and newly-hatched larvae of this

insect, but the former are probably deposited upon the under surfoco ot

the leaf and the latter probably live at first in a slight web on the under

surface of the same leaf, only attaching it to another leaf as it increases

in size.

It will be an easy matter to destroy these insects, should they become
so abundant as to necessitate some remedy, by simply burning the fallen

leaves in late autumn.
We append to Mr. Chambers's characterization of the species, which

follows, a short description of larva and pupa

:

Gklechia robixiaepoliella (n. sp.).

At first glance I incliued to think that the singie fenuvlo SMi'ciuien frou) wbi<;h I de-

scribe this species was either G. ohliqdisirigdla Cham, ov Cf. (SUigp) fiiscointlJkJtHa

Cham., to each oi" which it bears some resiiiiibiance, being, however, nearer the latter.

I think, on further examination, that it is distinct. If, however, it should prove to bo
fuscopalUdeUa or a variety of it, th.en I wisli to change the specific name of the latter

to that .ibove given, because, in conformity with the rule among the Tinehia, it should
receive its name from its food plant, and rohiniaefoliella is, for other reasons, preferable.

Though the larva feeds on the locust, the motli cannot be mistaken for Anaaimimn
roblniae Fitch, a species known only by Dr. Fitcli's description, which is evidently mad«5
^lp from tlie larva, mine, and moth of two, if not three, very diffin-eut genera and
species, the mine described by Dr. Fi'hcli being that of LUhocolletis jvbimclla, the larva
that of i. omaiella, and the moth either Gracillaria robinieUaoT some utterly unknown
epecies.

In this species the palpi are slender and ratlier Jong and the Mnd iviiigs are emarginate
heneath the apex. The palpi are white, with two dark brown annulations on the tliird

joint and two brown spots on the outer surface of the second joint ; face Avhite, faintly
irrorate with liiscus. Antennae brown ; thorax and fore wings grayish fuscus, darker
towards the apex of the wings ; base of the dorsal margin of the fore wings fuscus
with an oblique brcwn streak of slightly raised scales at about the basal fourth, points
ing obliquely backwards towards a small brownish spot about the middle of the dorsal
margin; the extreme base of the costal mnrgin is brown, t\nd before Ihe cilia there is

an oblique brown costal spot or streak. Hind wings and the cilia of both pair paio
fuscus. Abdomieu gra^yish fuscus; anal tuft straw yellow. Leg3 dark-gray brown,
annulate with sordid white. Al. ex. i inch.

Larva.—Length, when full grown, 8'"''> (.31 inch); slender, subcylindrical, tapering
slightly at eacli end; 14 well-developed feet. Color, when young, a very light g'reen;

when full grown, considerably darker: when ready to pupate, with a pinkish tinge;
head, pale brown ; thoracic plate, faintly yeilowirfh with brown edges. Ou each side
ventral to the thoracic shield is a large, black, jiiliferous spot. On the dorsal surface
of segments 2 and 3 is a slightly recurved transverse row of six piliferous spots, the
dorsal pair being sm.allest and the subdorsal pair largest, each of the latter bearing
two hairs. The abdominal segments have each four dorsal piliferous spots at tho
corners of a square and o^lso the usual subdorsal and lateral spots. The anal plate ia

of the same color as tho rest of tho bodj--, with a brownish posterior margin.
Pxtpa.—Length 4°"» (.15 inch), broad across shoulders and tapering acutely to

anus; the anterior end being rounded. The general color is reddish brown. The
whole dorsal surface ia covered with numerous lino and regular punctures. Tho
seventh abdominal segment has its posterior dorsal margin toothed and its ventral
margin fringed with bristlos. The anal joint has many luiante .slender hooked j^'o-

jectibns. Tho members are closely soldered together ; the wing cases, an I ennal sheaths,
find i)osterior tarsal sheaths all ending together at the ijosterior ventral lujugiu of tho
fifth alHioRiiual segment.

lo AG
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THE WHITE BLOTCH OAK LEAF MIJs^ER.

{Lithocolletis hamadryadella Clemens.)

Order LepidopterA; family Tineidae.

Makiur^ a -n-hitish blotch mine upon the upper surface of the leaves of different oakg,

a niwuiie, dat, homy, footless, active, hrownish-yellow larvii, which traustbrms

within the mine in a delicate discoid silken cocoon. (Plate IV, tig. 4.)

In tLe latter part of June, 1879, the leaves of many of the oaks on the

department sfrounds were seen to be badly spotted by the mines of this

interesting little insect. Although each mine by itself caused but an
insignificant blotch, yet these insects were present in such enormous
numbers as to promise serious injury to some of the trees. It is safe to

say that with a few trees every leaf contained, on an average, four or

five miners, and with many leaves the entire parenchyma on the upper

side of the skeleton was entirely eaten out, leaving the upper epidermis

as dry as parchment. The vitality of the tree had made efforts to re-

pair the injury, but the constant drain upon the tree, supporting these

hundreds of thousands of living beings, sadly weakened ifc. before the

end of the season.

Of American oaks the foUowing species were affected: Quercus lyrata^

Q.prinuSj Q. ruhra, Q. tinctoria, Q. robusta, Q. panonica, Q. macrooarpa.

Of foreign oaks gTOwing upon the grounds the following had been

attacked: Quercus cerris, of Southern Europe; Q. rohur, of Great Brit-

ain; Q. pyrenaica, from the Pyrenees; Q. aegilops^ from the Levant;

Q. sideroxylon, of Mexico
; Q. daimio, of -Japan

; Q. sp. from Japan.

The character of the mine varied more or less with the variations in

size, pubescence, and thickness of the epidermis of the leaf. A leaf of

Q. lyrata^ for instance, when extensively mined, presents an entiiely

different appearance from a leaf of Q.prinm. Chambers states in gen-

eral that the mine of L. hamadryadella is a "whitish blotch on the up-

per side of the leaf." Upon different species of oak, however, the color

of the blister-like blotch caused by the mine varies from whitish through

yellow to dark brown.
The upper epidermis of the leaf being removed and the bottom of the

mine exposed to view, it is seen in every case to be curiously spotted with

the excrement of the larva, as is well shown in the plate. The leaf

therein represented is no worse affected than the average one upon
many trees. Upon the under side of the leaves the evidence of the

extensive mining upon the upper surface is usually very slight, and the

most careful examination reveals only a slight discoloration.

Upo^i examining the edge of the mine with the microscope, usually

one or more extremely minute eggs will be found, either empty or un-

hatchcd. These eggs average .112'"™ in diameter (.004 inch), and are

almost spherical in shape. They are tinged with brown before hatch-

ing, but after hatching are transparent. No markings are discernible.

The young hirvae present a most curious appearance, as shown in

figure hoi the plate. They are nearly flat, with the first thoracic segment
much larger than any of the others, the hind body tapering gradually to

the end. The head is small also in comparison \dth the size of the first

segment. As the larvae increase in size they still retain their flat form

and as they approach full growth and have but one more molt to undergo
tliey present the appearance of figure c. Upon the back of each seg-

pient is a shiny brownish homy i)late, and the head and last segment are
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dark. Althoiigli active while in the mine, only the faintest rudiments

of legs are discernible. The mouth parts are very curiously modified.

Mandibles and maxillae are the only parts to be seen, and they appear

as figured at d. The mandibles seem admirably adapted for separating

the leaf layers. Though apparently both mandi])les are continuous, yet

in reality they are simply connected by a membrane which allows play,

and through an opening in which, on the ventral side, the food enters

the alimentary canal. Two pairs of rudimentary almost colorless eyes

can be seen under a moderate magnifying power, occupying the relative

position indicated in figure d. The hind pair usually consists of four,

five, or six large and apparently structureless cells, resembling fat cells.

Each one of the front pair consists of from two to four similar cells

though smaller. From the lateral edge of each segment projects a
rather long bristle, and just above the lateral edge there is a smaller

one. The last segment bears six such bristles. Between the lateral

edge of each segment and its dorsal plate are two short, stout tubercles

placed close together, and each surmounted by a short bristle.* The
spiracles are extremely minute, but with a high microscoiMc power
can be seen near the latero-anterior border of each of the abdominal
segments except the last, each with its minute tracheal branch running
to it. The meta and mesothoracic segments have none, but that on the
prothoracio is larger than any of tlic others and situated on the hind
border of the segment.
When once removed from their mines these flat larvae have not the

power to re-enter the leaf and commence new mines. This is due in

great part to the peculiar structure of the mouth-parts, which are in no
way fitted for piercing a tough epidermis. Then, too, as Mr. Chambers
has suggested, the head projects straight forward and can be elevated
or depressed but very slightly, which also is the case with the modified
jaws.
To one acquainted with the general features of the larvae of the dif-

ferent orders of insects, these flat larvae bear a much closer general re-

semblance to coleopterous larvae than to lepidopterous. The number ox
molts which they have undergone up to this time is difficult to ascer-

tain. Usually five cast-off skins can be readily found in a completed
mine, which;^ together with the skin which is cast within the cocoon (of

which we shall speak further on) and one or two small ones which have
become so decomposed and mixed with the excrement as to have be-
come indistinguishable, would indicate seven or eight molts. Mr.
Chambers's studies have led him to the conclusion that there are always
eight molts in LithocoUetis. He based this conclusion on the fact that
eight distinct sizes are discernible in the larvae of each species. He has
also noticed the following definite relation between successive mqlts:
"At each molt except the seventh, the length of the larva in its first

stage is added to that of the molting larva;" or, in other words, at
each molt the larva increases in length by just the length of the first

stage. I have been unable to verify this relation with the species under
consideration.

When these flat larvae have attained full size they usually measure
ii'om four to five millimeters in length ; and their blotch mine covers a
space equal to from one-half to three-quarters of an inch square. At
its seventh molt, instead of coming out again a larger flat coleopter-
iform larva, its entire ai-i])earance cbnngesT It is longer than before,
and, instead of being flut, is cylindiical. Its mouth parts have assumed
amore^normal lepidopterous ibrm, and its eyes have become covered by
dark pigmentary layer. The regular fourteen feet in the normal posi-
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tion have appeared, the last pair or anal prop-legs alone varying from

the usual form in being united across the middle line. The spiracles

have become mounted on quite prominent tubercles, but their position

is the same as in the fiat form. The round larvae vary much in their

markings. Some individuals have the brown, horny dorsal j)lates which

were found upon the flat larvae ; others have not a trace of them, while

others still form various intermediate stages. The last four pairs ot

legs have the appearance of common prop-legs, but the first three pairs

do not at all resemble the ordinary thoracic legs of caterpillars. In-

stead of being horny, articulated, and apparently ending in a point,

they are mere fleshy tubercles, each with a depression in its center, and
looking much like pro-legs.

The reasons for these remarkable changes are soon evident, for these

round larvae are to spin the cocoon. With the mouth parts the now
almost useless mandibles have become much smaller, and from being

the most important have become the least important of the mouth parts.

The parts aijpearing most prominently in the round form are the labium,

bearing the spinnerets, the labial palpi, the maxillae and maxillary palpi,

all of which help in the formation of the cocoon. The development of

the feet is also necessary, as they enable the larva to turn itself readily

in the narrow compass of the cocoon during the spinning.

The cocoon itself is simply a delicate, semi-transparent, circular sheet

of white silk, stretched over a part of the bottom of the mine. It is

usually from 5 to 7""" (.2 to .28 inch) across, and is composed of delicate

fibers running in every conceivable direction. The leaf at the bottom

of the cocoon has a number of silken threads spun across it. The object

of these threads is probably, as Mr. Chambers suggests,* to make the

space intended for the cocoon more roomy by causing a bulge on the

under side of the leaf from the contracting of these fibers.

Up to this point the life of the larva occupies from eighteen to twenty-

five days, and it attains an average length of about 5.4""" (A inch).

The length of time elapsing between the completion of the cocoon and
the change to pupa I have not definitely ascertained ; but that it is

very short is shown by the fact that two larvae left engaged in spinning

at 4 o'clock in the afternoon had completed the transformation at nine

the next morning.*
The last larval skin is extremely delicate and elastic. ' Upon being

shed within the cocoon it shrinks away so as to be almost imperceptible.

Upon comparing it with the last skin shed ivithout the cocoon it is seen

to be only about one-tenth its size, or rather to occupy only about one-

tenth its space. The utility of this is obvious when we think of the con-

tracted space of the cocoon. The extreme dehcacy of this last skin

enables one to see plainly the formation of the chrysalis within with a

moderate microscopic power and a strong transmitted light.

The chrysalis is light brown in color and about 4,2"" (.10 inch) in

length. The most remarkable point about it is the toothed crest upon
its forehead, which enables it doubtless to pierce or saw through the

cocoon. Fig. n shows a side view, and o a front view of this crust,

showing the sharp teeth. The posterior end of the body is squarely cut

oft", and is furnished with three minute forward-curved, finger-like hooks,

which undoubtedly serve to hold the chrysaUs in position by hooking

into the silk of the cocoon during the exit of the moth, but not to any
extent before, as the chi-ysalis readily falls out when the cocoon is cut

open. As the chrysalis advances in develo])ment the colors of the con-

•Psyclie, Tol. ii, page 150, "On Larva© of Tinebia, especially of LittiocoUetis," by

V. T. Cliambera.
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tained raoth begin to be plainly visible, and it seems to be completely
differentiated a day or two before it makes its exit.

Eight days after the tirst pnpae were found the moths began to make
their appearance. Each pupa first sawed through tlie cocoon near its

juncture with the leaf and worked its way tlirough the gap, by means
of the minute backward-directed spines upon its back, until it reached
the upper cuticle of the leaf. Through this cuticle it sawed in the same
way that it did through the cocoon. The hole was in each case just

large enough to i^ermit the chrysalis to work its way out, holding it

firmly when partly emerged. When half way out it stopped, and pres-

ently the skin split across the back of the neck and down in front along
the anteunal sheaths, and allowed the moth to emerge.
The moth is a delicate little creature, with a body about 3""" (.12 inch)

long, and with a stretch of wing of about 7""" (.28 inch). The front

wings are white, with three broad irregular bronze bands across each
one, each band being bordered with black on its inner side. The hind
wings are silvery.

From the time when these insects were first observed until the end of

the season the moths were constantly issuing, there being almost no
regularity in the generations, so that from this season's observations it

would not be easy to state definitely the number of broods. The cycle
of. the insect's life occupying, as it does, but asingle month, more or
less, in this latitude, with seasons varying in length and degree of
warmth, the number of broods will vary by one or two. Five or six is

probably a close approximation.
Upon the approach of cold weather, all the larvae which have entered

upon the last larval stage, the round form, undergo no further transfor-
mations at that time, but remain in this stage through the winter. The
larvae which have not yet reached this stage continue their develop-
ment up to this point, unless frost and the fall of the leaves cut them
ofi", and also hibernate as round larvae. This arrest of development, if

it may be so termed, of the larva before its last molt, took place this
year (and it is probably usually the same) with the advanced larvae
several weeks before cold weather set in, at just that point when the
development of another generation would have been impossible, thus
securing the hibernation of a;lmost every individual. * An examination
of the leaves in December revealed the fact that dead partially grown
larvae were very rare indeed in the mines. All through the winter the
dead leaves on and under the oaks most infested daring the summer
were full of the round larvae. Kot a single pupa was found, though
hundreds of mines were opened and examined. Such pnpae as there
may be upon the fall of the leaves (though they are probably very few,
if indeed there are any at all, from the reasons just stated) either give
forth the moths or are killed by the frost. The moths may possibly
hibernate in small numbers, though we have no evidence of such hiber-
nation.*

Early in Jrarch the hibernating larvae revived after a few days of
warm weather and began spinning their cocoons. During the winter

*Mr. Chambers saya (ibid., }>. 148): "Neither can I conceive any good reason why
moths disclosed late in the fall might not winter, and indeed the moths of L. robinieUa
and L. aalicifoUeUa do ; hut I have never met with any others hibernating, and indeed
I have not seen L. salicifoUella later than November. There are, however, some facts
about the hibernation of the species which need further explanation. Thus, I have
known L. tubiftrella Clem. andX. aescnlisella Cham, to pass into their last larval state
in the middle of August and to remain in that condition imtil late in the fall, when
my last observations were made upon them, and in such cases there was abundant
warmth and time for another brood before the fall of the leaves."
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there had been bo signs of silk in their mines. Tlie spinning of the
cocoona in every instance studied occupied about two days, and the
larvae transformed in a very few hours thereafter to i)upae, in which
stage they presumably, under ordinary conditions, remained until the
putting f< rth of green leaves. In the breeding room, hov.ever, kept at

an average temperature of 68° F., the moths began to issue on March
20, 15 days after the transformation, nearly double the time in which
the raidsummer brood remained in this state.

EEIVIEDY.

From a brief review of the natural history of tlie inr.ect under con-

sideration, it would seem that an efiicient remedy would be readily found
in raking ux) and burning the fallen leaves during winter, when they
contain the hibernating round-form larvae. This would, indeed, in the
majority of cases, prove all-suf&cient. But, unfortunately, there are
oaks the dead leaves of which cling persistently to the twigs through,
out the whole winter ; so that upon the department grounds, for example,
although all leaves are carefully collected late every fall, there still re-

main enough on the trees to start a bounteous crop of leaf-miners the
next season. The saving of leaves for manure is a doubtful economy
when infested with leaf-miners like L. hamadryadella. If the collecting

of the leaves be posti^oned untd spring, the startjjig buds wiU have
forced them oSi without exception, and the miners can be completely
destroyed.

FITCH'S OAK-LEAF MINEE.

{LitJiocoUetis Fitcliella Clem.)

Order Lepidoptera ; family Tineidae.

Forming a tentiform mine on tlie tmder surfaces of the leaves of different oakS; a
minute, nearly cylindrical, wLite larva.

TJlion the under sides of the oak leaves during the past summer were
found many niines of this insect, described years ago by Dr. Fitch.*

Although belonging to the same genus as the insect which we have just
described, and although resembling it considerably in the adult form, in
its early stages and in the character of its mine L. Fitcliella presents
maiked differences.

From the empty shells which we find abundantly upon the underside
of the leaf the egg seems to be very similar to that of L. hamadryadella.
Its greatest diameter is .116"'", and in shape it is lentiform. From two
to a dozen of these egg-shells will often be found on the under surface

of a leaf upon which there is but a single mine, and when we take this

fact in connection with the number of larvae that are parasitized we
can see the small proportion which the insects arridng at maturity bear
to the number of eggs origin all j' laid by the female moth.
The newly hatched larvae do not vary sufficiently from those full

grown to merit special remark. The mine, unlike tbat of L. hamadry-
adella, is i)}ainly evident fi'om both sides of the leaf. It belongs to that
group of mines called tentiform, from the fact that the under cuticle

•Fifth N. Y. Eept., sec. 327, nnder the unme of Argyromige^ qtun-cifoliella. After-

wards redescribed l;)y Clemens (Proc-. Aca-d. Nat. Sci. Phiia., 1S60, *207), Fitch's name
being preoccupied. See Chambers's Index to N. A. Tiuein?, Ball. U, S. Geol. (Survey,

vol. iv, No. 5, p. 154.
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being separated by the iniuing larva, slirinks as it dries, tlins throwing

the opposite side, of the leaf into a projecting fold. The mine is thus

more roomy, and we should expect to find in it a larva which is not so

flat as tliat of the white blotch oak-leaf mine, and such Is indeed the

case. 'When the njino is made along the edge of a leaf, this contracting

of the under skin causes the edge to tiun over in such a way that, at a

casual glance, it much resembles the work of a Tortricid or leaf-rolling

larva. The color of the mine is a dirty yellow. While the larva is yet

young it does no more than separate the under cuticle from the paren-

chyma, so that for some time the mine is not noticeable from the upper

side, except from the elevation caused in the manner just described.

When, however, the mine has become of sufficient size to afford it a

comfortable working place, the now half-grown larva attacks the paren-

chyma, eating all but the upper epidermis and the stronger veins. This

is done at first around the edges of the mine as laid out, but gradually

the work advances inward to the center until all, or nearly all, is eaten,

and the surface of the leaf above the mine presents a skeletonized ap-

pearance. Frequently, however, the larva attains full growth before

this is completely accomplished, and from this fact mines are often found

which, when seen from above, appear simply as a skeletonized circular

band, inclosing a normal green center of greater or less size.

The full-grown larva is between 4""" and 5""° in length (from .15 to .19

inch). It does not belong to the so-called "fiat" group of Lithocolletis

larvae, but rather to the "cylindrical" group, and, consequently, does

not present such abnormalities of structure as we have seen in the larva

of L. JiamadryadeUa. The mouth parts are normal, the thoracic legs are

large and well developed, each being armed with a terminal claw, the

prolegs are present in normal number and normal position, though
rather small, and the whole appearance of the larva is such that at a
glance it would be called lepidopterous. The general color is nearly

white, the mouth parts being tipped with brown, and there is no ap-

pearance of the darker horny shields which gives the flat larvae so

characteristic an appearance. The anterior (thoracic) segments of the

body are larger than the others, and the head is retractile within the

first. The abdominal joints are of nearly uniform size. Over the sur-

face of the body are scattered a few long white hairs. The excrement
of L. Fitchella, for some unexplained reason, seems to differ in character

from that of L. hamadryadella. In the case of the latter, as we have
already stated, the whole floor of the mine is spotted with the firass,

which seems to have been smeared on when very moist, and, <lrying,

has become hard and black. In old mines in which more than one
larva has been at work the floor is covered with what looks like a thin

sheet of cracked black enamel. With L. Fitchella, however, the excre-

ment consists of minute, dry, hard pellets, which are collected togetlier

in some one part of the mine, leaving the floor perfectly clean. The
cast-off skins of the larva are also to be found in this ball of pellets.

When the larva prepares for pupation it spins no regular cocoon, as

does L. hamadryadella, but simply weaves a network of fibers back and
forth from one side to the other of the mine. Then stationing itself in

the midst of this mesh of silken fibers, supported on aU sides without
touching the walls of the mine, it c^jists its last larval skin ; the quantity
of sdk thus spun varies greatly with different individuals," some spin-

ning enough to form an irregular and delicate oval cocoon, others hav-
ing almost no silk in their mines. The color of the silk varies from white
to light brown.
The pupa is of a very light brownish-yellow color at first, but just
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before giving out the moth it becomes darker on the head, back, and
wing cases. In many important features it resembles the pupa of

L. hamadryadella, but differs in others. It is longer and more slender,

as was to be expected from the dilfering shapes of the larvae. The other

differences are just such as the differences in habits would lead us to

expect. The i>upa of L. hamadryadeUa has to cut its way through a
comparatively tough silken cocoon, as well as the upper epidermis of

the leaf, and hence we find that its forehead is armed with a iiromineut

beak furnished vntli a cutting and rasping edge, with marked serrations,

with which it easily v>'orks its way out. With Fitchella there is no cocoon,

but the lower epidermis of the leaf has to be cut; hence we find that the

beak is still present, but in a more rudimentary form than in the former

case, no serrations whatever being observable. The conditions in which
the latter is found, however, require a development of organs which the

former eitlier does not possess or which are only rudimentarily present.

These are appendages to hold it in i)osition in the midst ofthe network of

silken threads. The xuipa of L. liamadryadeUa has upon its last seg-

ment four very minute, outward-curved hooks, which serve to hold it in

position after it has worked its way half out of the mine, and while the

moth is emerging. In L. Fitchella these hooks are gTcatly lengthened,

and undoubtedly are of great use. In addition to these hooks, at the

juncture of the ])enultimate and antepenultimate segments of the body
there is upon each side a strong elevated ridge slightly directed back-

wards, which answers the same purpose, but the peculiar shape of which
arg-ues its development for some other purpose difficult to surmise.

Just below the beak on the ventral side of the body are six dehcate, down-
ward-directed hooks, and from the whole back and sides of the body pro-

ject a number of long, 'slender hairs, each having as its base a small

but distinct tubercle. These all seem to be provisions for the same end.

The chrysalis at maturity takes almost precisely the same preliminary

stei)S to giving out the moth as did that of the last insect studied. It

works itsVay to the nearest wall of the mine, and, cutting through the

thin leaf skin, wriggles out until half of its body is in the open air. In

this position it is lirmly held, the anal hooks being entangled in the

loose silk within the mine, and the moth makes its exit through a longi-

tudinal dorsal split in the thoracic skin.

The moth is very small, measuring only about T"""* (.27 inch) in ex-

panse of wings. Its general colors are white and bronze. These moths
may be often seen walking leismeiy about on the oak leaves through the

Kun'mier, their wings folded close to their body, and their long delicate

antennae in constant vibration. While in this position a white crescent-

shaped mark appears across the back, giving them a characteristic and
unmistakable look ; when tlie wings are spread, however, this crescent

resolves itself into two wedge-shaped marks, one on the lower border of

each fore wing.
The time required for the development of the larva and the number

of broods in a season approximate closely to the coiTesponding points in

the history of X. liamadryadeUa. Dr. Fitch seems to have observed but

one brood in IsTew York, as he says

:

It is the latter part of summer -when these blister r,pot3 begin to appear on the oak
leaves. Thoy occur on the topmost leaves of the tallest tree?, as well as those that are

lower and near the ground. After the leaves have fallen in autumn a portion of these

blisters ^vill be found empty, v^hile others Imve pupae or sometimes larvae in them,

showiJig that the moths come out from them in autumn, and also in the spring.

It seems to us that a safer conclusion would have been that the empty

mines did not necessarily indicate that some of the moths issued in late
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fall, but rather that they Tvere the mines of an earlier brood. Hundreds
of mines have been opened durincj the months of January and February,

and the insect has never lieen found in any other than the pupa state,

and no hibernating motlis have l)eeu seen.

Ir.asmucb, tlieu, as the insect hibernates in the pupa state within the
mines in the dead leaves, the remedy ia obviously the same as that

l)roposed for the ravages of L. liamadryadeUa.
VVe here introduce detailed descriptions of the larva and pupa, as

those of Dr. Fitch were very incomplete, and quote Clemens's descrip-

tion of the adult, so that it will be possible for our readers to recognize

the insect in any of its stages.

LlTlIOCOLLETIS FiTCHELLA Clem.

Larra.—Length, wlien fiill-j^o-vrn, 4™™; ^idlli of first ilioracic segmcnf; .81""";

6\ibcyliuclrical, flattened somewhat (lorso-ventrally ; head triangular, retractile; 1st

thoracic segraent largest, others suhequal, but tax)eriiig slightly to the end of the body.
When young the thoracic segments are much larger than abdominal segments. Color
creamy white, alimentary canal being dimly seen as a dark shade through the semi-
transparent in tegument ; tips of mandibles and thoracic tarsi brownish. 'J'horacic legs
strong and well developed ; 3 prop-legs, anal pair well developed, the first tliree jiairs

not w(;ll develoxied. Ko indicul ion of a horny prothoracic or anal plate. Whole upper
eni'face and sides of the body with sparse long white hairs.

Pupa.—Average length 4.6"^'"; average breadth at stoutest part of body 1.09™"'.

General color pale yellow, with brownish tinge to wing covers and dorsum of thorax;
wing covers reaching to Ihe penultimate abdominal segment ; clypeus prolonged into
a strong but short forward-curved beak with smooth edges ; face with four short,

slender, excurved tentacles ; anal Eegment with four excurved hooks at tip. Eighth
adbominal segment with two semi-circular, incurved, longitudinal, homy ridges, ap-
proaching each other ventrally, and visible dorsally only as lateral prolongations of
the posterior border of the segment. From various x^arta of the abdomen issue long
white hairs, each hair arising from a definite tubercle.
Imago.—"Head, face, and thorax silvery white. Labial palpi tipped with pale

ochreous. Antennae ])ale satfron; basal joint silvery white. Fore wiugs pale reddish
Baffron, with a sligin; brassy hue. Along the costsu are five silvery-white costal streaks,

all black-margined internally except the first, which is very oblique and continued
along the costa to the base f>f the wing. All the costal streaks are short except the
first. On the inner margin are two conspicuous silvo']; dorsal streaks, dark-margined in-

ternally, the first very large and placed near the middle of the inner margin, the sec-
ond opposite the third costal streak. At the tip is a small round black spot, placed
above the middle of the wing ; cilia silvery gray, tinted with saffron. Hind winga
grayish fuscous; cilia paler."

EETINIA? COMSTOCKIAKA Fernald.

Order LEriDOPTERA ; tamily Tortricidae.

Boring into the twigs and small branches of the pitch-pine {Pinxis rigida), causing an
exudation of resin

;
yellow-brown larvae, aboiit 10"™ (.39 inch) long, transforming

within the liurrow and giving forth small brown and gray moths. (Plate V, fig. 1.)

An examination of the pitch-pines in the vicinity of Ithaca, IST. Y., in

the early part of the ]^ast summer, revealed the fact that they were in-

fested to a considerable extent by a heretofore undescribed pest. Upon
the smallest twigs and limbs and upon the terminal s])oots of the trees
were observed exiuling at intervals masses of pitch, mixed with the ex-
crementiil pellets of some larva. In most cases there were two distinct
layers of the resin to be seen, the lower dry, hard, whitish, weather-
beaten, having evidently been exposed during the winter, while the
upper mass was fresh, softer, and of a hoary, bluish color on the sur-

face, yellowi.sh beneath, having the appearance of a comi)ar.atively re-

cent exudation. These resinous laini>s, wlien occurring upon twigs or
limbs, were, in the great majority of cases, upon tlu) upper side, and
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were seldom found nyion a larger limb tliaii tlie one represented in tlie

plate.

A longitudinal section through one of these lumps showed a channel
of greater or less size leading directly to the heart of tlie twig, and ex-

tending along toward its base for a distance of from 25'""' to 50""" (1 to
2 inches). In this buiTOw "^as found a rather stout, yellowish-brown
larva, apparently nearly full grown, and measuring about lO"'*" (.39

inch) in length. In other burrows the short, stout, brown pupae were
fountl. Tliey were quite active, and retreated to the bottom of the mine
when the resin was cut into. A ring of strong spines surrounded the
posterior border of each segment, and enabled them to move about in

the mine with considerable rapidity. From other lumps the empty pupa
skin was protruding for half its length, the pupa having worked itself

to that i)osition before giving forth the moth.
Some of the burrows examined extended in both directions from the

point of entrance. Occasionally also the twig at the i)oint vrhere thp
resin exuded was completely girdled, and in other cases eaten out to
Buch an extent that a very slight force would suthce to break it off. The
larvae were in some cases found with their heads at the mouth of the
burrow, but in the majority of instances the opposite was the case.

The moth which issues from the burrows is quite small and soberly
colored. In the figure it is represented natural size; the darker shades
are dark rust-color, and the lighter light gray. It belongs to the family
Tortricidae, the larvae of which are usually leaf-rollers.

From what we have been able to learn, we conclude that tliere are
two broods of this insect in a year, and that the second brood hiber-

nates in the larva state. May 25 burrows were found from which the
moths had already issued. In the breeding cages at Washington the
moths issued until June 20, when the last one made its exit. August
23, larvae were received which were nearly full grown, and were pre-

sumably of the second brood. In the following January nearly all the
larvae found were only about half grown; none were more than two-
thirds grown.
At the ap]5roach of winter the larvae i)repare their burrows for

hibernation by lining them with delicate layers of white silk, which
often form tubes closed at the lower end. The larva remains through
the winter with its head at the posterior end of the mine. Before the
change to the chrysalis state, however, this position is reversed and
the head is towards the opening.
Wherever a twig is pierced and bored by one of these larvae tlie

leaves begin to turn yellowish and the twig often dies. In many cases,

how^ever, more than one of the larvae are to be found in a single twig,

and this of course more certainly insures its death. It seems probable
that the principal damage done is the disfiguring of the shai)e of the tree

by the destruction of terminal shoots.*

The moths bred from the burrows were submitted to Professor Fer-

nald, who decided that they represented a new specie, sprobably belong-
ing to the genus Eetinia. This species he described in the Canadian
Entomologist, vol. xi, p. 157. We quote Professor Fernald's description

* The resin exuding from the bnvrows of tlie Eetinia is sometimes inhabited by dip-
terous larvae which correspoud quite perfectly with Osten Sacken's rather incomplete
de!5cription of Cecidomyia 2>ini-ino2ns, a species which ho described from larvae found
in resiuoua cocoons on the leaves of J'imis inops in the vicinity of Washington, and
the adult of which he was unable to rear. The occurrence of these larvae in this

exuding resin i)roduced by lietinia would seem to argue that they are not normally
injurious, and that the eggs are only laid in pitch exuding from some prior injury.

Wd havd not yet bred the adult of this insect.
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of the moth, and append descriptions of tiie larva and pupa so that the
insect may be recognized in whatever stage it is foiiiKl.

Retinia? Comstockiana Feruald.

Head in front, basal joints of antennae, and pa]}ii white; last joint of ]»alpi and a
few scales npon the outside of the middle joint darJi gray. Eyes black, vertex light
snlphur-yellow to straw-yellow, antennae dark brown, annnlated with whitish.
Thorax above white, with a few scattered gray scales ; beneath silvery wliite. Ab-
domen above light brown, with a silvery luster; lighter at the end of each segment;
beneath lighter ; last segment in the females darker brown above and beneath, and
without the silvery luster. Anal tuft in the males light straw-color. Fore and middle
legs light brown, femora and tibiae of hind legs white, tarsi of all the legs brown,
ringed with white. Fore wings ferruginous brown, the extreme costal edge from base
to near the apes dark brown. A number of small white spots rest upon the costa,

four hairs beyond the middle, from all of which stripes composed of white and leaden
hued scales extend more or less irregularly across the wing at nearly right angles with
the costa, and having something of a wavy appearance in some specimens, with some
indication of a basal patch, a central and subterminal band composed of the leaden
and white scalea. Fringes light brown above and beneath ; fore wings light brown
beneath, ferruginous apically, with the white spots of the costa well indicated. Hind
wings above and beneath grayish brown, with a tinge of ferruginous in some speci-

mens, and with darker irrorations on the costa and outwardly ; tYtngos long at th«
anal angle, somewhat lighter and with a d;irker line near the base.

Expanse.—Female, IS-aO"""'; male, 18-20«w\

MabUat.—lihaca,, N. Y.
Described from two males and three females.
I have provisionally referred this species to the genus Hcihiia, for although !; agrees

with the definition of the genus as given by Heiuemanu in other respects, the vena-
tion of the fore wing differs in the origin of veins four and five, which are not from
the same point, but a little remote from each other ; the distance between veins five
and six at their origin is aboiit twice the distance between veins four and five.

The moth has also been taken by Mr. Otto Lugger at Baltimore, JId.
Larva.—Length, when full-grown, 12'"'", cylindrical, tapering very slightly at the

ends. General color yellowish ; head, thoracic jdate, and piliferous spots brovni and
highly polished ; anal plate dusky and somewhat polished, under a high power cov-
ered with shallow pits. The piliferous warts are large and quite prominent, each
bearing a stiff hair. Their arrangement is normal. The anal shield is furnished -with
two transverse rows of four hairs each, the posterior row, from a dorsal view, appear-
ing to fringe the end of the body. The stigmata are light colored, surrounded by a
dark-brown chitinous ring. Thoracic legs and bases of prolegs brownish.
The youn^ larvae differ in being darker colored. The head and thoracic shield are

lighter; the piliferous spots are hardly discernible ; the stigmata are much larger in
proportion to the size of the larva, and their dark circumference is very strongly
marked.
Fupa.—Length 7™". General color dark shining brown, darkest on dorsum of

thorax and head; wing-sheaths broad, extending to third abdominal segment. The
posterior border of each alidominal segment dorsally elevated to a spiny ridge, bear-
ing many strong backward-directed spines. Anal segment somewhat truncate, with
a number of slender hooked filaments. Eyes very black and prominent. Between
the eyes two pairs of the hooked filaments', having their origiua close together and
spreading.

Two species of Ichneumonid parasites have been bred from the hirvae,
both furnished with long ovipositors to pierce the resinous mass. They
belong to the genera EpMaltes and Agatlds. Mr. E. T. Cresson has fa-

vored me with the following description of the former.

Ephialtes Comstockii Cresson (n. 8p.).

jFeMflZe.—Black, shining ; thorax smooth, very feebly punctured ; metathorax smooth,
rounded, with two abbreviated, longitudinal, feebly developed, elevated lines on disk,
slightly divergent posteriorly ; tegulao white ; wings hyaline, eubiridescent, nerv-
nres and stigma fuscous, the latter with a pale spot at base, areolet as usual ; legs,
including coxae, bright fulvous, posterior tibiae and tarsi black ; abdomen about
twice the length of the thorax, distinctly punctured, sides of the second and Ibllow-
ing segments tuberculated ; first segment a little longer than broad, broadly exca-
vated at base and slightly grooved on disk above; second segment longer thaii broad,
widened posteriorly; third and fo^^rth segments quadrate, remainder transverse;
ovipositor as long as the body. Length of body .35 inch,
£^«&.—Ithaca, N. Y. Parasitic upon Eetinia Comstockio,na Fernald.
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THE FKUSTEATIKG EETIjS^IA.

{Betinia frustrana Scudder MSS.)

Order Lepidopteea ; family Tortkicidae.

Infesting tlie new growtli of Pinus inops and P. rigida (and perhaps of other species),

spinning a delicate web around the terminal bud, and miDing both the twig and the
bases of the leaves ; one or several small yellowish larvae, which trauslbrm within
grayish cocoons, either in their burrows or fastened to tbe twigs, and become small
copper-colored moths, with wing expanse of I'J'""' (.47 inch). (Plate V, fig. 2.)

About tlie middle of May, 1879, tlie scrub-pines {Pinus inops) in Vir-

ginia, near Washington, were found to be greatly injured by small lepi-

dopterous larvae. On many trees there was scarcely a new shoot to be
found which was not infested at its tip by from one to four yellowish

black-headed caterpillars. They were so completely concealed while at

work that their presence would scarcely be noticed, and the efiect of

their work was h.ardly visible until the twig was almost completely de-

.stroyed. Upon close examination a delicate web was seen inclosing the
base of the bnd and the surrounding new leaflets, resembling much the
nest of a sm all spider. VVlien this web was removed, one or several little

yellow caterpillars were seen either retreating into a mine in the bud
or into the bases of the leaves, which were also mined, or, not infre-

quently, they dropped from the twig, suspending themselves by a silken

thread. The bud was often so hollowed that it dropped to pieces almost
at a touch.

At the time when they were first noticed larvae of almost all sizes

were to be found. iSome were apparently almost full-grown, while others

hadevidently not been long hatched. The nearly JiiU-grown specimens
measured 8"""' (.31 inch) in length. The first pupae were obtained
early in June. Most of tiie larvae transformed within the burrows which
they had made, first spinning more or less of a silken envelope about
themselves. Others, however, issued from their mines, and sj)uu rather

tough grayish cocoons botweeu the leaves. The pupae were short, stout,

and brown in color, with each segment furnished dorsally with two ser-

rated lines, one consisting of large and the other of fine teeth.

The first moths issued June 13, the pupae having previously worked
their way, by means of the spines just mentioned, into such positions

that they could give forth the moths without injur.)' to the latter, and a
few weeks later almost ^very shoot had one or more of the empty pux)a
skins protruding from it. Si)ecimens of the moths vrere sent to Professor

Fernald, who determined them as identical with Mr. Scudder's manuscript
species Retinia frustrana. In August Mr. Scudder gave a short account

of this insect before the entomological section of the American Associa-

tion for the Advancement of Science, at Saratoga. He had found it in

such numbers upon the island of Nantucket in the young trees of Pinus
rigida, planted there some years ago to repair the damage done by burn-

ing during the war of 18113, as to seriously threaten the success of the

experiment. Mr. Scudder intends publishing an account of the work-
ings of the insect in that locality very shortly.

In the latter ]iart of July specimens of the twigs of Pinus rigida were
received from Mr. S. H. Gage, of Ithaca, which had evidently been in-

fested by the same insect, although no living inhabitants were to be found.

In September other specimens were received from the same gentleman,

and this time two pupae and one larva were found. According to Mr.

Gage, the insect is not very common in that locality.
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In tlie latter part of August, individuals of the second brood wore
very abundant in tlie scrub-pine in the vicinity of Washington. As
before, they were found in almost every stage of growth, and the ditl'er-

cnce was even more marked. In one instance five larvae of greatly dif-

fering sizes were found in one shoot. The smaller ones were boring
into the bases of the leaves, and the larger ones into the twig proper.

The largest of the iive had made quite a long channel from the tip of the

l)ud down into the heart Of the twig. Pupae were also found at this

time, which did not give forth the moth until late in the winter.

The usual mode-of hibernation is in the pupa state. A thorough search

in January in the field showed only pupae. The pupae collected in Au-
gust and September did not begin to give forth the moths in the breed-

ing cages before early January, though this was continued at intervals

through January, Februaiy, and March, and was greatly hastened with-

out doubt by the heat of the room. On Fel>ruary 15, however, a few
twigs were collected, from one of which, on February 28, a full-grown

larva had emerged and was found crawling about the cage. This would
seem to indicate occasional larval hibernation.

As to remedies, the only one which I can suggest at present is that

involving the somewhat arduous task of picking oli" the infested twigs in

early winter and burning them. Whether the salvation of the trees will

be 'worth this labor in greatly infested regions will depend entirely upon
their value to those interested.

As Mr. Scudder has prepared descriptions of all stages, we will not
trespass upon his ground by appending further descriptions than we
have already given. Our figure will assist in the recognition of the
ei>ecies.

THE PITCH-PINE EETINIA.

(Betitiia rigidana Fernaid [new species].)

Order Lepidopteea ; family Tortricidae.

Inbaliiting terminal shoots of Pinus rigida, and of similar habits to the Frustrating
Ketinia, a gray, brovrn, or blackish larva S"""" (i- inch) in length, -which in its jier-

fect form becomes a small moth with dingy white wings, marked with dark red and
silvery gray.

In the summer and fall of 1879, Mr. S. H. Gage, of Ithaca., N. Y., sent to
the department specimens of the pitch-jjine containing Tortricid larvae
and i)upae, which in their work resemble Betima frustrana, hnt differ

from that insect in coloration and in being slightly larger. These de-

veloped into a moth ijitermediate in characters between R. fmstrana and
JR. Comsioclcianaj and which has been described by Prof. C. H. Fernald
as follows

:

Eetixia rigidana Fernnld (n. sp.).

Head sordid white, with a yellowish tinge ; front and palpi inclining more to ashy

;

antennae brown, annulated with wliite ; thorax above very light gray, washed with
dull ochreous, deepening to a coppery tint oji the fj-ont of ide i)atagiae.
Thorax beneath, abdomen and Laid wings alcove and beneath, and fore wings be-

neath light gray, with a 8ilky luster ; fringes of the hind wings lighter, with a line
near the base concolorons with the wings.
Fore wings above sordid white, with a basal patch occnpylng the basal fourth of

tlie wing, composed of about four irregular cross-streaks of dark red, alternating with
fiinular streaks of silveiy gray, the outer red streak sending out a tooth on the fold.
The light space following the basal patch has several small gray costal spots, from
which light ocherous streaks extend across the wing. A dark-red bmul extends acrosi?
thp wing beyond the middle, divided on tlie cow(;i ''v ?, !.;i'i:iii,;''i' iv^itr ^•.•)!.. l!:'-.-,-.
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thf! co^i the basal half of tlie red band is replaced by strixjes of light ocher-yellow aad
eil'.er-AvJiite ; tho remainlug portion of the red band below the cell is curved outwardly,
making this part convex on the outside and concave on the side towards the base.

• The ajjical portion of the wing is dark red, changing to bright ocher-yellow inwardly,
and tov-ards the aual angle divided by a subtemiinal geminate broken line of silvery
scales, extending from the costa to the anal angle.
Fringe roddish-purple. The costa from the basal patch to the terminal band is

marked with geminate -white spots, altercating with gray.
Posterior femora and tibiae very light siikygray : fore and middle femora and tibiae

gray, with coppery reflections, the tibiao banded with white. . All the tarsi gray, with
whitish tips.

Expanse.—Female, 18™".

jffa&i7rtf.~Ithaca, N. Y.
Described from two females, one in the collecticn of tho Department of Agriculture,

the other in my collection.

C. H. FEPvNALD.

One Iclmeumonid parasite belougiug to the genus Cremastus has been
bred by us from this species. It was referred to Mr. E. T. Cresson, -who
characterizes it as follows

:

Cremastus eetiniae Cresson (u. sp.)-

Male.—Head brown; face, orbits, clypeus, mandibles, and palju yellow ; middle of
face clouded with fulvous ; antennae long and slender, black, scape beneath dull ful-

vous; thorax dull yellowish-brov/n ; lobes of mesothorax darker medially
;
prothorax

yellow ; scutellum dull yellowish ; metathorax black, .the flanks shatling into brown,
.the elevated lines well developed ; tegulae yellow ; wings hyaline, iridiscent; stigma
large, and with the nervures fuscous ; legs yellowish, varied with brown, especially
the posterior pair, tho tips of whose tibiae are blackish ; abdomen, with the two basal
segments, black above, yellow beneath, tho remaining segments reddish, with a black
spot at base abdve. Length .25 inch.
Hah.—Ithaca, N. Y. Parasitic upon Eeiinla rigidana Fernald, a Tortricid.

THE PINE LEAF MINEE.

(GelecMa j)inifoliella Ch£(mbers [new species].)

Order Lepidoptera ; family Tineidae.

Mining the leaves of difterent species of pine, a, minute, brown, narrow, cyUndrioal
larva. (Plate V, fig. 6.-)

For several years the leaves of the common x)itch pine {Finus-rigida)

in the vicinity of Ithaca, N. Y., have been seen to be extensively mined
by the larvae of a Tineid, the life history of which we have first studied

the present season. The end of the leaf, and in many cases the entire

leaf above its base, becomes dead and brown, and when opened it is

found to be entirely eaten out, and to contain, in the proper season, the

larva or pupa of the above-mentioned insect.

What are in all probability the eggs of this insect have been found
deposited singly near the base of the leaves. They are nearly round,

flattened on the side of attachment, and slightly so on the opposite side.

Their average diameter is .14""° (.05 inch). The general color is red-

dish brown, differing in intensity with the stage of development. The
surface of each egg is marked with numerous delicate carinae, which
meet at the center, somewhat resembling those of the cotton and boll

worms figured in the article on cotton insects. AVe have not proof posi-

tive thatrthese are the eggs of this leaf miner, but their size, appearance,

and place of deposit .^eer;is to indicate that they are.

The work of the growing larvae is well shown in the plate, and also

the larva itself, highly magnified. From a study of the mines the larva

appears to burrow towards the end of the leaf first. Should it arrive

at the end of the leaf (and it almost invariably does) before attaining
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full growth, it reverses its position arsd mines towards the base. The
hole of eutrauce aud of future exit is apparently in all cases enlarged

and the excrement pushed through, as there is but little frass to be dis-

covered in the mine, while it can alv^'ays be found in a greater or less

quantity at the opeuiug or on the leaves below. No instance has been
observed in which one larva has injured more than a single leaf of

P. rigida, but a specimen of this insect was found in Virginia upon the

common scrub-pine (P. mops), the leaves of which are shorter and more
slender than those of the pitch-pine, and, from observations made upon
it, it w^ould seem that one leaf, if small, does not afford all of tlie food

needed by a larva.

When found on the 1st of January this specimen was hibernating,

the mouth of its burrow being covered with a thin silken curtain. Six

days after, being transferred to a warm room, it was found that this

curtain had been broken and the insect had left its mine. It was soon
found on another leaf, and the same day formed a new burrow, where it

continued to eat until January 23, at which time it had completely ex-

cavated the leaf. After this date all operations appear to have been
suspended, and there were no signs of life in the burrow until March 3,

when a Proctotrupid paraiite issued.

Leaves of P. rigida are frequently observed to be completely mined
out, and nearly full-grown larvae are occasionally found crav/ling about
over the leaves and twigs ; so it seems probable that with this species of

pine also tw^o leaves may sometimes be successively mined by the same
larva.

The full-grown larva is nearly 5""" in length (.19 inch). Its color is

light-brown, with the head and prothoracic shield and the anal plate

black. The body is clothed with a few delicate hairs. The form of the
larva is shown in the plate. Upon reaching full growth the larva spins

a slight covering to the mouth of the mine and retreats a short distance

above it (from lO'""' to 15"""). There, after spinning a few supporting
lines of silk, it transforms to a long and slender chrysahs, light-brown

at tirst but afterwards nearly black. When removed from the mine the
pupa is very active, jerking the short end of the abdomen (which extends
below the v/ing cases) fi'om side to side with rapidity. The duration of

the pupa state is from ten to fourteen days. The moth makes its

exit from the pupa shell without disturbing the position of the latter,

leaving it attached by its threads some distance up the mine, and works
its own way to the entrance.
There are certainly two broods of this insect each year, probably three,

and possibly more in exceptional seasons. Of the general hibernating
habits of the genus Stainton says: "Of a few species the young larvae
live through the winter, but I believe the greater number pass the win-
ter in the egg and pupa state." With the present species the nearly
f{d] -grown larvae have been found during the winter, but not in great
numbers. What we consider to be the eggs of this species have also

been found in apparently healthy condition in midwinter, and the in-

sect, without much doubt, hibernates in both of these forms, and possi-

bly in either of the others. The moths of the first brood issue during
the entire month of June, the difference between the earlier and later

ones probably depending upon the form in which they hibernate.
As we have stated beioi'e, larvae almost identical in appearance with

those found on Pimis rigida in New York have been discovered on the
scrub-pines (P. ino]y>i) around Washington. These larvae were bred to

the perfect state and proved to bo the same species.

A leaf miner of precisely the same habits and of almost the same ap-
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pearance was found the past winter in the leaves of the southern pine
( 7^ australis) afc Macon, Ga., a point where, owing to a sudden fall

of some 400 feet in altitude, the northern and southern lioras meet in a
remarkable manner. Progressing southward, a careful search was made
for additional specimens of this leaf miner, but none wei'e fouiid except
in this one locality. Assuming the identity of the two forms (they have
since been bred and proved identical), it ]>uzzled us for some time to dis-

cover how the species could have reached P. australis^ since the southern-
most limit of P. inopsis South Carolina, and P. rigida is essentially nor-
thern. It was not until we discovered the same miner in leaves of the
yellow pine (P. mitis) that we were able to solve the problem. The yellow
pine is not only found north, but also extends south until at Macon, Ga.,
we can see it mi«gling witli the nortJiernmost specimens of P. avMralis.

The following characterization of the species has been written for this

report by Mr. V. T. Chambers

:

Gklecxiia PiNiroiJELLA Chambers (n. sp.)-

Palpi simple: liind wings excised beneath the tip. Head wliite, flecked with scales of
tlie general hue of the insect, which may be called a hrovrnish yellow, though it is

difficult to define its color in a word. Palpi white ; the second joint longer than the
tliird, hx'owuish j'cliow flecked with fuscous scales on yie outer side; thini joint A^hite

with a brownish yellow annulns about its middle, and another near the tip: antennae
white, each joint crossed bj'^ a brownish band. Thorax and fore wings of the general
hue above mentioned, flecked with ftiscous scales. On the fore v.-iugs are tliree white
fasciae, placed respectively at about tlie basal, middle, and apical fourths of the wing
length ; the apex is densely dusted with fuscous on a white ground, aud the dorsal

margin is sparsely flecked with brown. The fasciae also are more or less margined with
brown scales and the third one is sometimes interrupted in the middle ; and the fuscous
scales which margin the first and second fasciae (especially along the second, near the
fold) form minute tufts of raised scales. Cilia grayish, with iutersyjersed black scales,

which are tipped with white. Underside of the fore wings brownish. Hind winga
jiale grayish with white cilia; abdomen brown above, whitish toward the apex beneath.
AJ. exp. i inch.
Received from Professor Comstock, who informs me that the larva mines the leaves

of a species of pine.
Since the above description of G. pinifolieUa was prepared, I have receivecj. a letter

from Mr. Stainton, in which ho says that it "is unknown to me, though I imagine
from your account it must bear a sxiperlicial resemblance to Oecophora augiistella and
Oe. luctuorella." I cannot refer pinifolieUa to Oecophora, however.—V. T. C.

To this description of the adult by Mr. Chambers, we here append a
description of the immature forms:

Egg.—Seen from above appears globular with a diameter of .14"™; seen from the
Rid<', appears so compressed that its long diameter is nearly twice the length of the
short. Color reddish brown. Surface marked with delicate, close, meridional carinae,

meeting at the center abovij and below.
Larva.—Length wh<ui full grown, 4.2""°; average width, .58""". Subcylindrical; all

Bcguicnta except head and anal segment nearly equal in diameter, the exceptions
smaller. Color yellowish brown ; liead, prothoracic, aiid anal plates dark brown

;

mouth parts yellowish; i)rothoracio shield strong, completely divided longitudinally

in the middle by a nioderatelj' wide suture.

Pupu.—Length, 4.4'=='" ; average width, .71""". Head obtusely rounded ; wing sheaths
extending to 6th abdominal segment; aniennal sheaths reaching nearly to end of Aving

Bhe;iths, all compactly soldered. General form very nearly cylindrical; sixth and sev-

enth abdominal segments sjtreading ab posterior borders; dorsal side of anal segment
furnished v.'ith a cluster of froui 10 to 15 delicate tentacular or hook-form filaments.

Color: V/hen lirst ti'ansformed, light yellow-brown, soon changiDg to very dark
brown, almost black, on head, thorax, wioig, aud crural sheaths; abdomen of a lighter

brown, growing still lighter towards the anua.

PARASITES.

A minute chalcid of peculiar habits was bred in considerable numbers
flY)Tn tli<> .'•-]MM'ir>c'-'s' f'MTf] nil 7*. rir!rj/i. FroDi >^ to 1'? <~>r fl:(' 1:ita';)0 «if
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this parasite are usually found within the body of oi>e of the loaf-min-

ing larvae. The parasitic larv^ae are pale inilli:-white in color, with the

ahmentary canal blackisli ; they are Jong and slender in form.

A verj^ small tachina tly was also bred, both from the northern and
southern specimens.

01!^^ PEEDACEOUS LEPIDOPTEllOUS IIn'SECTS.

As nearly all of the insects which belong to the order licpidoptera,

which includes butterliies and moths, are in the caterpillar state purely
vegetable feeders, the life history of any species which vary from tliis

rule is of considerable scientific interest; and whcD, as is the case with
those about to be described, these insects destroy other insects which
are noxious, they become of interest to the practical man as well as to
the scientist.

The insect popularly known as the cottony maple scale (Piilvinaria

inmimerabilis, Eathvon) has become a serious pest in many localities.

In its adult state it is an oval brownish scale about one-fourth of an
inch in length. From beneath its body projects a mass of white cottony
excretion, Avhich covers the eggs and young lice and also renders the in-

sect very conspicuous. It is found in large numbers on njaplc, box-eldei',

and sycamore trees, and lately it has become common on grape-vines.
This insect is not an easy one to contend against, and hence any nat-

ural check to its increase is of high interest. During the past year I
discovered a Lepidopterous enemy of this pest, whicii I described in a
IDaper reap before the Saratoga meeting of the American Association
for the Advancement of Science.* I will quote jnirt of this paper

:

THE COCCID-EATING DAKRUMA.

(Dalcrmna coccidivora, Comstock.)

Order Lepidoptera; family Pyralidae,

While studying a colony of the cottony maple scale (Pulvinaria innumcraullh, Kalh-
von) which was foimd on a branch of Ncf/undo accroidea in Wash; ns^ ton, I was sur-
prised to find a Pyralid larva liyino; within the cottony mass excreted'by one of these
insects. On fnrther examination i t was found that very many of the bark-iice afforded
retreats for similar larvae. This, with the iiict that the eggs deposited by such indi-
Tiduals, or the young lice developed from them, had been destroyed, indicated that the
Pyralid larvae were predaceous. One of these larvae was placed in a ghiss tube witli
a bark-louse, the eggs of which had not been destroyed. These eggs had j list hatched
and the cottony excretion was s%varming with the young lice. Tiio larva soon made
its way imder this mass, and after si)inniug a delicate silicon tube about its bod v, began
to devour the young lice greedily. The larva was placed in the tube at o j). in. ; at 9
a. m. the following day it, was found that fully one-third of tho lice had beou de-
stroyed, showing that if these larvae occur in great numbers they must prove au effi-

cient check to the spread of this post of our shade-trees. It is an interesting fact
bearing upon this point that as yet this bark-louse has not beonmo commou iu Wash-
ington. Careful search revealed only a few sporadic individuals except upon a singlo
box-elder tree ; and there the lu-edaceous caterpillars were so numerous that it was
with difficulty that any scales were found not infested by them.
Although the caterpillar is well protected, living as it' does Avithiu the mass of cot-

tony excretion, it spins about its body a delicate silken tube. This tube reminds one
of that spun by Galleria, but it is more delicate ; and when spun within the cottony
mass, it is with difficulty distinguished from it. When a branch is thickly infested
by I'ulvinaria these tubes extend iTom one bark-louse to another. Tlic caterpillars are
very active, moving freely about within these silken passages from beneath one scale
to another.
At the time my observations were made (June 24), many of the caterpillars were full

* This paper was published in th© North Ameri.cau Entomologist, vol. i, pp. 85-2'.>.

16 AQ
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grown, and some of them transformed at once. The cocoon is made within the silken

tnnnel and is quite delicate, the pnpa being plainly visible within it. Individuals of

this brood remained ten days in the pupa state. The greater number of the moths
bred by me this year issued July 17. Some, however, did not appear until August 13.

These moths are not easily disturbed, but will sufter the twig upon wl\ich they are

to be hnudlcd freely without moving ; and often they Avill not take to Jlight even when
touched. They usually rest upon the two posterior pairs of legs and the tip of the
folded wings, with the front pair of legs drawn closely to the body, and the whole
body forming an angle of about 45° with the object upon which they are at rest. lu
this position they will remain motionless for hours.

Can it be that the slowness with which the coccid can spread has influenced the
habits of this sx)ecies in the adult state ?

Several of the moths which issued July 17 were placed in a breeding-cage containing
a twig infested with Puhinaria. July 12 several eggs were found. These eggs were
deposited singly either on the bark, the coccid scales, or the cottony masses. In the
latter case they could scarcely be detected by the naked eye on account of their re-

semblance in color to the excretion. Six days after oviposition the eggs hatched.
I was unable to trace the history of the second brood for want of eggs or young bark-

lice with whith to feed the larvae. It is probable, however, that the habits of this

brood are si nular to those of the tirst. I am strengthened in this belief from the fact

that I found newly-hatched Pulvinaria the day before the second brood of the Pyralid
emerged from the egg.
The anomalous habits of this species are different from anything I have been able to

find published. I do not think that it is to be classed with the few doubtful Lepidop-
terous parasites that have beenrecorded, or with the many inqnilines known to science.

Of the former, the following are the most striking examples: First, the two moths
described by Westwood in the Trans. Ent. Soc. London for 1876 and 1877, which were
parasitic, in the sense of residing upon, the one on Fulgora candelaria, the other upon
a species of Aphaena, also a member of this family Fulgoridae, Westwood is of the
opinion that in each case the Lepidopterous larva feeds upon the waxy excretion of
its host without in any way injuring it; second, the two Tineids, mentioned by Mr.
Westwood {I. c, 1877, p. 436) as being parasitic upon the three-toed sloth. Speaking
of these moths he says: "From the information I received with the last-mentioned
specimens, I believe it was among the hairs of the Bradyims that the moths had either

been reared or had taken up their abode."

The remaining instance described by Westwood, that of a single Bonibydd moth bred
from the puparium of a Tachina, as well as that described by J. W. Lea in the Trans.

Ent. Soc. London, 1853, of a moth bred from pupa of Lasiocampa trifolii, are each too
doubtful to serve as a basis for any conclusion.

In case of inqnilines, of which many have been described (see especially papers by
Walsh on Insects inhabiting Willow Galls, Proc. Ent. Soc. Phila., vol. vi, -p. 270,

also his report as State entomologist of Illinois, p. 79), it is supposed that they are
vegetable feeders, and only occasionally or incidentally destroy the life of their un-
fortunate hosts.

Neither is this case to be classed with those instances of Lepidopterous insects feed-

ing upon dead animal matter, as hair, wool, bone, horn, or entomological specimens.

Had a single specimen of this insect been observed to be camiverous, I should have
been inclined to consider this habit an accidental occurrence due to the larva finding

itself under unnatural conditions. Every entomologist knows how frequently Lepi-
dopterous larvae devour each other when imprisoned. In my attempts to rear Heliothis

armiger this season I have been unable to breed more than a single specimen in a jar.

I liave bred over forty specimens of Dafcjttwiacocciditwa from Pulvinaria innumerabilis.

There was no indication of its feeding upon the tree on which it was found. Nor was
there any evidence whatever that it feeds upon the excretory masses in which it lives.

Moreover those masses contained, in addition to remnants of destroyed lice and eggs,

the excrement of the larvae in large quantities, showing that they had resided thcro

for some time.

These facts I think warrant me in considering the species jjredaceous.

Since writing the above I have bred this insect from three atlditional

species of Coccids, all from Florida. April 17, I received from W. H.
Ashmead, of Jacksonville, Fla., many specimens of a large species of

Lecanium, which is common on magnolia and bay. These bark-lice were
found to be infested with larvae of D. coccidivora, which at that date
were full grown. The adult moths from these larvae began to issue

June 7.

I am also indebted to Dr. E. S. Turner of Fort George, Fla., for speci-

mens of a Coccid allied to DactylojpiuSj from which I have bred D. coc-
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oidivora, and for specimens of the common " soft scale" of the orange
{Lecanium hesperidum), from which I have bred the same insect. And
June 23, 1880, I received oraiif^e twigs which were badly infested by
the latter bark-louse ; and att itched to the bark-lice were the character-

istic eggs of tliis moth. These observations indicate that this species

is widely distributed, and coulirms my conclusion that it is normally
predaceous.

DESCRIPTIVK.

Dakruma COCCir»IVORA.

Expanse, lO-lS""" ; length of body, 4-8""'.

g $ .—Head above dark ash-gray with a faint coppery reflection, below and behind
the eyes white. Eyes black and quite coarsely faceted. Lower surface of antennae

Eale browu; upper surface dark gray with coppery and green reflection. Labial palpi
lack sprinkled with white scales, and with the base almost entirely white. Maxillae

rust red with the basal hali" clothed with white scales interspersed with a few black
ones. Thorax above and patagia dark gray with brown and green reflection. Abdo-
men annulated with brown and light gray ; the brown predominating above, the light
gray beneath. Fore wings light gray marked with brown and black. A light band
extends across the outer part of the basal third of the wing; the costal half of this

band is wide, reaching nearly to the base of the wings ; the remaining half is narrow.
Near the base of the wings there is a short transverse gray band which is sometimes
obsolete ; exterior to this is a short longitudinal black sjiot, which also varies greatly
in size and intensity of color. The light band which extends across the outer part of
the basal third of the wing is bordered externally by a dark band, which is narrow-
on the costal, and near the middle of the wing widens so as to reach the outer third
of the wing. There are two black dJscal spots which are sometimes distinct, but more
often united so as to form a single crescent-shaped spot openin;| outward. The mark-
ings of the outer third of the wing resemble greatly those oi Acrobasis nebulo, there
being a row of six or seven dark spots on the outer margin, and one-fourth of the
distance to the body a wavy light gray band parallel to the exterior margin, and
bordered on each bide with dark brown; the costal end of the outer of these brown
borders is usually darker and widened externally, forming a conspicuous black triangu-
lar s^jot. Lower siu'face of the front wings dark gray especially toward the apex,
with a faint brassy tinge. Hind wings light gray with the apex clouded.
Thirty-four specimens examined, 18 ,?, 16 $.
Chrysalis.-^Liength G.5 ™'". Color, dorsum dark brown inclining to blackish toward

anus, venter a little lighter, wing and antennal sheaths yellowish brown. AVing
sheaths reaching nearly to the 6th abdominal segment ; antennal sheaths reaching
to the tip of the wing sheaths ; dorsum densely punctured, venter less so ; stigmata
at the tips of slight protuberances ; tip of abdomen nearly surrounded by a whorl
(complete dorsally, incomplete ventrally) of small pointed tubercles.

Larva.—Length of full-grown larva 8-12""". Body cylindrical, tapering slightly
toward each end. Head small, rounded, slightly bilobed, black and somewhat pol-
ished ; antennae white, 4-jointed, basal joint largest, second about one fourth the
length of the first, third nearly as long as the first but only about one-thixd as thick,
fourth a mere tubercle. Upper surface of the body a greenish black color with a
faint tinge of bronze

;
prothoracic shield black, finely granulated, and with a pale

dorsal line ; anal shield a little darker than the body and sparsely beset with long
hairs. Stigmata and all piliferous spots brown with pale centers. Under surface of
the body bluish green. Legs black with the nodes bluish green; the ring of hookleta
of prolegs pale brown with light center.
Egg.—White, faintly glossy ; oval in outline; i""" long, J""" wide ; surface closely

indented with large irregular five or six sided pits; the walls of the indentations form-
ing sharp ridges over the surface of the egg.
Newly-hatched larva.—Length 5"". Color, dull white tinged with yellow ; head and

(horacic shield dark brown; mouth-parts dull yellow; body attenuated; head and
thoracic i)late large, round, flattened dorso-ventrally ; head with several long lateral
hairs; each abdominal segment furnished laterally with along stiff hair; thoracic
and prolegs strong and well developed.

THE PALE DAKRUMA.

{Dalcruma pallida [new species].)

Closely allied to the species just described is another insect with simi-

lar habits ; for which, it being lighter colored in both larval and adult
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states tliau D. coccidivora, I propose tlie name D. pallida, or the pale

Dakruma.
I first found tlie larva of this insect living within a spherical gall-like

bark-louse {Kennes), on oak near Sanford, Fla. Other specimens were
received later, which were feeding upon the eggs of another species of

bark-louse (also a iCermes), collected by Dr. E. S. Turner at Fort George,
Fla.

The larva of this species is readily distinguished from that of D.
coccidivora. It is of a light-gray color above, and white beneath ; the
head is brown, sometimes varying to reddish. When full grown the
larva leaves the Coccid which it infested and makes a cocoon, which is

attached to the outside of the coccid or to a neighboring twig.

The adult insect resembles to a great extent in its markings I>.

coccidivora; but is easily recognized by its lighter color, and by the

absence of rust red scales. The discal spots are distinct in all of my
Bi)ecimens.

DESCKIPTIVE.

Dakkuma pallida n. sp.

Male, female.—Expanse, IS"""; length of body, 8""". Head dark gray; eyes black
and quite coarsely faceted; antennae pale brown; labial palpi light gray; thorax
and abdomen above dark gray. Fore wings light ash-gray with black markings, and
with the portion along the inner margin clouded ; near the base of the wing there is a
black spot ; the wing is crossed at one-third of its length from the base by a dark
band, the posterior part of which is obsolete, and the anterior part termLnates ia a
narrow oblique line, directed inwards; two distinct discal spots; near the apex of the
wing are two transverse, wavy, black bands ; and on the outer marj^in sis or seven

black spots. Hind wings dark gray, with apex and posterior margin still darker.

Lower surface of both wings dark gray. The lower surface of body silvery gray.

Described from six specimens, two males and four females.

THE OAK COCCID BLASTOBASIS.

(Blastohasis coccivorella Chambers [new species].)

Order Lepidopteea; family Tineidae.

At Cedar Keys, Fla., I found many specimens of a large Coccid*

upon oak, some of which were pierced with a round hole and were en-

tirely eaten out, having evidently maintained "some parasitic insect.

TJpon cutting into other apparently sound specimens a few of the para-

sitic larvae were discovered, which were evidently lepidopterous. Those

v.'hich appeared full grown were S'"'" (.31 inch) in length, and were very

I)lump in figure, the 4th and 5th abdominal segments being widest. The
general color was milk white, the head being light brown and the mouth
parts dark brown. The prothoracic plate was narrow, divided longitu-

dinally in the middle, and was also light brown in color. They possessed

sixteen feet—six thoracic and ten abdominal—all quite well develoi)ed.

A number of specimens were sent to Washington, where, on March

15, the larvae commenced to pupate. A round hole was first cut through

the exterior of the Coccid, which, up to this time, had been intact, and

a comparatively compact cocoon was spun outside, attached, however,

to the edges of the circular hole. On April 1 the first moth was found,

and on April 10 another emerged. " From these two specimens Mr. Cham-
bers has described the new species Blastohasis coccivorella. His descrip-

tion is appended

:

*An nndescribed epecies of Kernies, closely allied to K. palUdus, K6aumur,
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B. COCCIVORELLA Chambera (n. sp.).

As mentioned in the description of B. citriella, this spocieg, of which I have seen two
damaged females, has the tuft projecting from the hroad joint of the antenna; the

face, however, is less elongate and nanow and is more convex than in the above-men-
tioned cpecies, and it is also smaller and not so slender, and the submedian vein of

the fore wings is not branched. It is sordid whitish, with a sillpr luster, dusted with
fuscus, a fuscns streak on the fore wings on the base of the fold, one near the base
within tlio costal margin, one on the disc, and the apical part of the wing is densely

dusted with fuscus; hind wings stramineous. Professor Comstock informs me that

the larva feeds on a large Coccus of the oak.

EIJCLEME^fSIA BASSETTELLA (Clemens).

Order Lepidopteiia ; family Tineidae.

From the large gall-like bark-lice found on oak at Cedar Keys, Fla., -we

have also bred a beautiful greenish black moth, which has its fore wings
marked with reddish orange. This species was first described by Cle-

mens,* under the name of Eamadnjas Bassettella, from specimens received

from Mr. Bassett in Connecticut. The latter gentleman stated that he
had bred it from a gall on oak, but subsequently Mr. Eiley pointed out
to him that his supposed gall was in reality a Coccid. The rearing of

the same moth from what is evidently, if not the same, a closely allied

species of Coccid from two such widely separated locahties as Connecti-

cut and Florida is a strong indication of the permanence of the carniv-

orous habit in this species.

NOTES OF THE YEAE.

[Under this head we record the more important of the isolated facta which have
been brought; to our notice during the year, and other material of a fragmentary
nature wluch is of sufficient value to be published at once.]

The Colorado potato-beetle {JDoryphora decemlineata, Say).

—

Specimens of this insect were received from Mr. David G-. Lowe, Saint
Agatha's Post OfBce, Manitoba. This is the farthest point north from
which this beetle has been reported. Other specimens were receivedfrom
Lynchburg, Va. ; but in no instance has the species been reported from
a point south of the territory indicated by the map in Professor Eiley's
ninth Missouri report as that invaded by the insect when it first spread
eastward to the Atlantic Ocean. This indicates that there can be but
little danger of the species spreading farther southward than the north-
ern half of Arkansas, Tennessee, and North Carolina.
Encouraging news respecting the increase of the natural enemies of

this pest has reached us from several sections during the past year* ^

D. Landreth & Sons wrote from Bloomsdale, N. J., June 4, as foUowS:
"We send you a small package containing four or five potato-bugs
infested with an insect enemy new to us. Hundreds of bugs can be
found upon oar farm completely enveloped with swarms of lice. The
lice eat up the potato-bugs, leaving only the shells." The parasite
proved to be a mite, the Uropoda americana of Eiley. Professor Eiley
received the mite from Painesville, Ohio, and Poughkeepsie, N. Y., and
I have found it common at Ithaca, N. Y. It wiU probably foUow the
beetle to all parts of the country infested by it. Th^ ground beetle,
known as Lehia grandu, Hentz, was reported as being common in New
York, and active in destroying the potato-beetle. It is represented at
Plate V, fig. 3, both enlarged and of natural size.

' Proc. Ent. Soc. Phil., vol. ii, p. 423.
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Western Diabeoticas {DiahroUca soror, Le C, and B. trivittata^

Maun).—These Trestern representatives of the well-known 12-spotted
Diabrotica (I>. l^i-punciata) and of the striped squash-bug [D. vittata)

of the east have been sent to the department during the past season by
Mr. J. M. Dudley, of Dixon, Cal. The western species so resemble those
of the east that from above they cannot be distinguished. Viewed from
below, however, the abdomen of soror is black, while that of 12-punGtata

is greenish-yellow ; and the legs of trivittata are nearly all black, while
those of vittata are only slightly tipped with black at the joints.

The interesting point of Mr. Dudlej'^'s communication was that the
specimens sent were doing considerable injury to apricots, eating into

the ripe and nearly-ripe fruit. From a short correspondence which ap-
peared in the columns of the Pacific Rural Press last fall, it would appear
that the injuries to fruit of various kinds from these insects have become
quite general, and the opinion is expressed that this has arisen from the
lately-introduced custom, in parts of the State, of growing certain vege-
tables as orchard crops ; the Diabroticas migrating to the neighboring
fruit after the vegetables have been destroyed. At all events, the taste

for fruit seems to have been recently acquired, but now that it has
been acquired, it seems doubtful whether the abolishing of the orchard-
crop system or the planting of a distasteful food would better matters
to any api)reciable extent. Indeed, it would be difficult to find a gar-

den crop which the Diabroticas would not devour, as they are very general
feeders. The editor of the Press says

:

So far as otir observation goes, the insect will thrive and multiply wonderfully on
quite a varied diet. In our garden the insect has a sharp appetite for rose-buds
and opening pinks, for canna and dahlia leaves, for balsam leaves and flowers, and
many other green and colored growths.

The question of protecting the fruit trees from these insects bids fair

to become of considerable importance and also of considerable difficulty.

War should be made upon them wherever observed. The experiments
of Professor Hilgard with pyrethrum have x>roved that the powder has
little effect uyion these insects unless immersed in it ; that the infusion

ai)plied in drops failed to enter the spiracles, but that the spray was
very effectual. This will undoubtedly prove of use in the immediate
future, now that the prospects for clieai) pyrethrum are so good.
A DESTRUCTIVE ENEMY TO SUGAR-CANE {Ligyriis rugiceps, Le

Conte).—Accounts have recently been received from different jiarts of

Saint Mary's Parish, Louisiana, of the destruction of cane by a rather
large black beetle, which proves on examination to be the Ligyrus ru-

giceps, described by Le Conte, from G eorgia, in 1856. According to sev-

eral correspondents, the beetle has been known to injure cane more or
less in different parts of the parish for twenty-five years, but it is only
within the last three or four years that its ravages have excited much
alarm ; although, in 1855 or 1856, the crop upon 80 acres of one i^lanta-

tion was completely destroyed by this or a similar beetle. During the
present year it has become destructive on many sugar estates in the
I)arish named; and, while in former years its work seems to have been
confined to the "rattoon" cane, this year many acres of both"rattoon"
and "plant" have been entirely ruined on some plantations.
From specime|is which we have received, it api>ears that the adult in-

sects bore into the stalk just above the root, and numbers of them may
be found imbedded to different depths. It is said that one gentleman
found 45 specimens in one "15-incli section of a row." Mr. Daniel
Thompson, of Bayou Teche, reports tha,t in some localities the same in-

sect injures corn. This year the greatest injury was done very early in
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the spring, while late in April and early in May ur.mbcrs of the beetles

could be seen upon the roads and about the iiouses, being especially

active at night.

Correspondents were requested to search for the earlier stages of the
insect about the roots of the cane, and it was not long before Messrs.
Daniel Thompson, (Jr. W. Thomas, and F. Dumartraifc sent us pupae
which they had found low down among the roots of the plant, ui)on
which the larvae may have fed ; the pupae proved, however, to belong
to another beetle {Phyllopliaga glabrii)emm^ Le C). Round white eggs
were also found in the soil about the cane, but that they were the eggs
of Ligyrus is uncertain. Mr. W. J. Thompson, of Bayou Teche, has
also forwarded some immature lamellicorn larvae found in similar posi-

tions, but it will be necessary to rear them to the x>erfect state before
we can pronounce upon them.*
From our limited study of the habits of this insect we do not feel war-

ranted as yet in suggesting any remedial measures, our object in pub-
lishing the present notice being merely to call attention to the insect;
though from the statement of Mr. E. D. Martin, of Baldwin Station,
Saint Mary's Parish, that the beetles are readily attracted by lights, it

appears as if lantern-traps might be used advantageously. These traps
are treated of at some length in the article on the cotton-worm. I am
also informed by Mr. J. Y. Gilmore that lime around the roots of the
canes is proving successful in keeping away the beetles.

The distended May beetle {Laclmostema faicta, Le Conte).—Mr.
David Donaldson, of Locke Hill, Bexar County, Texas, early in Febru-
ary last, reported great injury to his beans by a brown beetle, which
upon receipt of specimens proved to be the above-named species. It
seems that many of the garden crops are injured by this insect, but
more especially beans. Two years ago his first planting was entirely
destroyed by them. During the day they remained hidden underground
or under stones and other rubbish, coming out at night and feeding upon
the leaves and stems. Neighboring farmers advised Mr. Donaldson to
try attracting the beetles at night with a light, but experiments were
not satisfactory. An ordinary lantern in the field attracted none what-
ever, while an examination showed them to be working on nearly every
hill, sometimes several upon one. Mr. Donaldson then tried hand-pick-
ing. He went over the field twice and sometimes three times every
night, and kept it up for two weeks. Great numbers were destroyed,
but the crop was ruined.
The distended May beetle differs from the ordinary May beetle of the

North {L.fusca, Frohlich) quite obviously in the swelled appearance of
the posterior end of the abdomen and in the shape of the thorax, as is

shown in fig. 5, Plate V. The remedy customarily in use for L. fnsca,
when it has become sufficiently numerous to injure fruit trees, is to jar
them from the trees into wide-spread sheets, afterwards scalding them
with hot water. The method of attracting to lights has also been suc-
cessfully used 5 the light being suspended over a tub of water or over a
kerosene pan. It is possible that a more thorough trial of the lights
(suggestions upon which will be found under the head of " E'emedies for
the cotton-worm," in a later part of this report), will show that they can

* 'i he same gentleman, by carefully examininfif tlie earth about a single cane bunch,
fouuit several adults oi' Harpaluspmnsylvanicus, Say, which were feeding upon the larvae
just nieniioned. He also found the larvae of a click-beotle (Dra^fej-ius f), which were
probably engaged in the same work ; the cocoons of an ichneumon fly, supposed to be
parasitic on the lamellicorn larvae

; and, finally, a beetle {Aiwmala hiiiolata) belonging
to the siiiiue family with the Ligyrus.



248 REPORT OF THE COMMISSIONER OF AGRICULTURE.

be successfully used ugamst L. farcfa, and we should certainly advise
experimentation in tLis direction. Should this liiil, there remains noth-
inj^ but haud-pickin^\
In pasture lands which have been badly injured by the larvae of ioc/t-

nosterna (ordinarily called white fjruhs) there seems to be no remedy
other than giving the badly-infested field up to the hogs, which soon
root out the larvae. This, of course, would i>ay only in extreme cases

;

but by such a course the numbers of the bettles would necessarily be
greatly lessened, and the double injury of the two forms prevented.
DiEOLTA AEEEA, Mcls. (EaMts of larvae).—Early in March of the

present year, specimens of larvae infesting turnips were received from
^Ir. J. S. Newman, of the Southern Enterprise, of Atlanta, Ga. The
larvae were found burrowing into the leaf stems as well as into the
turnip itself, the eggs having evidently been deposited near the base of
the loaves. It was thought at first that these might be the larvae of the
striped turnip-flea beetle, as they bore a gi'eater or less resemblance to
them, but rearing to the perfect state showed them to belong to a
closely-allied species, Bibolia aerea. As the larvae of this insect have
not to my knowledge been described, I subjoin, a description

:

Full-grown larva.—Length, 8""". Slender, flattened dorso-ventrally, widest in
middle, tapering eliglitly in both directions. General color, nearly white; head
brown, darker around its margin; thoracic and anal plates a little lighter in color
than the head ; the second and third thoracic segments have each a pair of large,

transverse, pale grayish spots and one subdorsal spot of the same color, also several
small, round, darker spots ; the piliferous spots of abdominal segments 1 to 6 are small,
oval, of the same gray color, and with pale centers; the dorsal spots of the seventh
and eighth are large and transverse oval in shape. The anal plate is beset with quite
long hairs ; all hairs are pale brownish. The whole body above and below is marked
with numerous, very small oval, rather indistinct, grayish spots. Thoracic legs dark;
only one prop-leg. The head is ordinarily sunken into the thorax for about one-third
of its length. The anal plate bears at its end two upward curved (at their tips slightly

incurved) minute blackish-brown horns.

The young larvae are very similarly marked, except that all markings are much
clearer and darker. The head is black, the thoracic and anal plates slightly lighter;
the anal horns are proportionately larger, and are blacker. The anterior half of the
prothorax is white, and the thoracic plate is divided by a white longitudinal line ; the
body is yellowish.

The corn sphenophorus {Sphenophorus seae, Walsh).—This de-

structive insect was first described by Walsh in the Practical Entomolo-
gist, II, 117. No additions have been made to Walsh's observations, so
far as we are aware.

Specimens were received the past summer from Mr. E. G. Haley,
of Audrain County, Missouri. The beetles were first noticed about
the first- of May, and destroyed all the com in the field. A second
planting was also destroyed as fast as it came up ; and the third plant-

ing was also injured, but the beetles began to disappear before it wa.s

badly damaged. The young shoots were bored through and through
near the ground. This is, we think, the first notice of its injuries so far

west, the principal damage heretofore having been done in New York
and Pennsylvania.
Walsh was of the opinion that the beetle would only annoy farmers

who lived near large streams in which there would be apt to be au
accumulation of drift-wood, inasmuch as he had found the larva in de-

caying logs floating in water. Moreover, all the specimens which he
had received were from locjilities very near streams. It is of importance,
of course, to know if this inference be true, or whether, as we suspect,

the larvae Avill also be found in other situations. As bearing ui)on this

point, we quote from Mr. Haley's reply to our inquiries:
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The field in wliicli tliey appeared is meadow aadha8 Tjeen in meadow thirteen years,

was broken up this spring. It is dry land, sufficiently rolling to drain well. There
js no stream of water near and no swamp lands in the neighborhood. The insects

show no disposition to travel and hare done no damage on adjoining farms. I hear
of one locality in Boone County where they have appeared on clover soil broke this

spiing and planted to corn.

This, it seems to us, quite conclusively refutes "Walsh's inference, as

it is evident that there is no neighboring stream or swamp ; and did the

beetles come from a distant water-course, neighboring formers would
also have been troubled. With so slight a knowledge of the insect's life

history it is impossible to suggest remedies.

The hmehicated snoutbeetle [Epicaerus imhricatiis Say) [Plate VI,
fig. 2].—This variable insect has been developing new habits the past sea-

son in the State of Tennessee. Riley, in his third Missouri report, states

that it does considerable injury to apple and cherry trees and gooseberry

bushes by gnawing the twigs and fruit. Its injuries have been confined

almost exclusively to the country west of the Mississippi or the States

of Missouri, Kansas, and Iowa.
This year, however, specimens were received on the 1st of June from

Mr. C. W. Hicks, of Madisonville, Monroe County, Tennessee, the east-

ernmost part of the State, with the remark that they were injuring onions.

Onion stalks accompanied the specimens and were riddled with holes

gnawed by the beetles. Later the same gentleman forwarded to the

department a letter from IMr. Thomas G. Boyd, seedsman, of Sweetwater,
Monroe County, who stated that he had a field of two acres of onions,

and one-fourth of the crop was ruined by this insect. He also stated

that the beetles made their appearance on aU his early vegetables as

fast as they came up ; he first noticed them upon his onions in February.
They destroyed radishes^ cahhage^ beans, watermelons, muslcmelons, en-

cumbers, squashes, corn, and beets. Pease, parsnips, carrots, and tomatoes
were not touched. Many of the kitchen gardens in the vicinity were
also infested by the same insect. Mr. Boyd's method of dealing with
them was by hand-picking. In this way, though at a considerable ex-

pense, he managed to save several of the leading varieties of vegetables.

The early history of this insect is not known at all, and until it is

known it will, of course, be impossible to recommend any other remedy
than that which Mr. Boyd has already tried, namely, hand-picking.

From this remarkable occurrence on so many new food plants so far

east, this insect becomes of the first importance, and the eastern market-
gardeners may ere long have a new foe to contend with.

The sweet potato root boeer {Cylas formicarius, Olivier).

—

Specimens of this insect in the adult state were received from J. W.
Curry, of Manatee, Fla., July 8, 1878, with the statement that it "seems
to threaten the destruction of the sweet-potato crop of this county."
Mr. Curry was unable to give details respecting the habits of the in-

sect, as he received the specimens from a planter residing some distance
from Manatee. February 20, 1880, I visited the locality in question,

hoping to be able to make a thorough study of the pest. But I found
that Mr. Gillett, the planter referred to above, had dug his sweet pota-

toes a few days previous on account of the ravages of this insect. I

was informed that the injury caused by this beetle was very great. In
some fields nearly the whole crop was said to be destroyed.
The beetle is somewhat ant-like in form, as is shown in Plate VI, fig. 1.

The color of the elytra and of the head and beak is bluish black ; that of
the prothorax is reddish brown. The yellowish-white oval eggs are laid

in small cavities eaten by the parent beetles near the stem end of the tu-

ba?ous roots. The milk-white larvae bore little tunnels through the
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root iu all ilirectioDS, so that tlie vino dies ; and frequently the entire
jMjtuto io tunneled ; these burrows become tilled behind the larvae with
excrement. When alioiit to assume the pupa state, the insect forms an
o\'al cavity at the end of its burrow, where it undergoes its transforma-
tion.

At the time of my visit to Manatee County, in February, only the per-
fect insects could be found. On the 17th of May, potatoes containing
eggs and beetles with a few pupae were received from Mr. Curry. In
our breeding-jars these underwent their entu^e transformation from egg
to imago in about thirty-one days, of which eight days were passed in
the i)upa state. From this it appears that during the present season
there have already been at least three generations, and it is impossible
to say how many more may appear.
No remedy can be suggested until more is learned respecting the

habits of the insect, except to dig the potatoes as soon as they are found
to be infested, and feed those containing insects to cattle. The species
is widely distributed. Le Conte reports it from Cochin China, India,
Madagascarj Cuba, and Louisiana. I now add Florida.

DKSCRIPTIV«.

The eggs are hroadly oval and somewhat narrowed at the attached end; their great-
est diameter is about .65™™ (4^ inch); sniface is not polished, but shows slight granula-
tion, and a faint appearance of division into facets. In color they are yellowish
white.
The full-grown larva is 6""" (.23 inch) long, quite stout, with the lateral edges

somewhat mamniillated. The general color is ^lure white, but the head is light brown,
and the mouth jiarts dark brown. No hairs are perceptible to the naked eye, but a
few delicate sparse bristles can be seen under the microscope. Each of the thoracic
segments is furnished \eutrally with a large broad tubercle, in place of a pair of legs;

the abdominal segments are smooth.
The pux)a is at first of the same color as the larva, bnt gradually grows darker. It

resembles much in form the adult beetle. The legs are drawn up in such a way that
the knees extend oiit behind the thorax, those of the first pair being particularly
prominent. The wings and wing cases are narrow and short, and are brought around
to the ventral side of the body. The beak is folded down upon the breast. The anal
segment is fiirnishcd with two backward and outward curved horn-like projections.

On the top of the head are several small tubercles from each of which projects a slen-

der hair.

Protection against the geape curctjlio.—The plan of IMr. Bate-

man, of Ohio, of inclosing grape clusters iu paper bags as a protection

against curculios and birds seems to be coming into great favor. The
method is simply to slip a bag of sufficient size over the bunch when the

grapes are one-third grown, and secure it by sticking a pin through the

folds at the neck. A slit should be made in the bottom of the bag to

allow the water to run out, which otherwise, in case of a storm, Avould

collect and either rot the grapes or burst the bag. Grape-growers who
have experimented with this preventive praise it in the highest terms. A
much greater perfection of the cluster is attained at a slight expense.

It is also stated that in addition to being kept free from birds and
insexits, the bunches thus inclosed are less liable to mildew than those

left in the open air.

Fuller's rose beetle {Aramigiis fulleri, Horn).—This insect was
figured and described by Professor liiley in the report of this de-

partment for 1878. Durifig the past year a few additional facts have
tjeen learned respecting it. Specimens were received December 13,

through the editors of the Pacific Itural Press, from San Diego, Cai.,



REPORT OF THE ENTOMOLOGIST. 251

showing that the species occurs from the Atlantic to the racifjc. Tlie

Califbruia specimens "were accomi)anie(l hy the foUowiug note

:

I semi you specimens of a small brown hcetle, Tvliich is very dt-striietive io (li;i-

ca«aas (ami palms lightly), oranges, Cape jeHsaniitie, ami acliyrauthus, in the ordsr
nauietl, although lie will taUe breakfast on almost anything tiiat comes hamly.—J. M.
AsHER, San Diego, Cal.

A wire-worm or click-beetle larva was found preying- upon the larvae of

this beetle in our breeding cages. We did not succeed in rearing the
larva to the perfect state, but believe it to be the larva of Brasferius
aniaMlis, Lee.

Nuttall's ELiSTER-BEETLE((7«wf/mmM«fZrtZZt,Say).—This is a large
and very beautiful insect, of a bright green color, with golden-purple
wing covers. Plate VI, fig. 6 represents its size and form. The species

is a Avestern form; its habitat extending from the Mississippi Kiver to

the Kocky Mountains. I received specimens from William H. Leverett,
of Fargo, Bak., July 18, through the kiudnesa of the secretary of the
Elmira (N. Y.) Farmers' Club. Mr. Leverett states that this beetle is

very destructive to beans, and that " it comes in quantities, alights on
the beans, eats the bud and entirely spoils the beans."

In case this pest becomes abundant it will be well to try the same
remedy for it that is used against the different species of blister-beetles

that attack potatoes in the east, which is to drive them into wdndrows
of straw and then kill them by burning the straw; or, as they frequently
occur in swarms, they may be caught in large numbers by a hand net
and then destroyed.

It should be noted that, although this insect now appears to be a pest,

were its larval habits known we might regard it differently. The larvae
of several sj^ecies of blister-beetles have been known to feed upon locust

eggs ; and this species may yet be added to the list of beneficial insects.

And even now, possessing, as it doubtless does, the same vesicating
powers exhibited Ijy its congener, tbc Spanish-fly {Cantharis vesicatoriaj

Linn), it should be classed among the useful i)roducts of the country.
The CR0T7 blister-beetle {Eincaufa corvina, Lee).—Tliis is another

western form. It is similar in form to the jireceding species, but it is

of a deep black color, which suggests its specific name. Specimens
were received from Mr. F. A. Weutz, of Kinsley, Kans., June 27, with
the statement that they were injurious to potatoes. As to remedies,
what was said respecting Nuttall's blister-beetle will probably apply
equally as well to this species.

The black blister-beetle {Epkauta pcnnsylvanica, De Geer).

—

This beetle is also of a deep black color ; but it is much smaller than the
preceding species, measuring from three-eighths inch to one-half inch in

length (9'"°'-12"™). Specimens were received from Mr. P .P. Light, of

Osborne, Ohio, September 1, with the note that they were eating up all of

his sugar beets. This insect is often reported as doing damage to potato
vines, and is found frequently on the llowers of golden-rod; but I can
find no recorded instance of its proving destructive to beets.

The same remedies can be used for this insect as for other blister-

beetles.

This is one of the species of blister-beetles the larva of which was
found by Professor Eiley to prey upon the eggs of the Rocky Mountain
locust {Galoptenus sjtretns) ; and the medicinal properties of this beetle
have been proven to be quite as good as those of the Spanish-fly of
commerce.
In Southern Europe, especially in Spain and Italy, Spanish flies are

collected in great numbers for exportation. The method of preparing
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them for market is as follows: After catcliiiig tlicm by shaking" them off

from trees into sheets, they are plunged into vinegar diluted with water
or exposed in sieves to the vapor of boiling vinegar to deprive them of
life ; then they are dried in heated rooms or in the sun. In some local-

ities the collectors put the beetles, when first caught, into bags, where
they are left until they die ; they are then dried in the sun.

Our native blister beetles might be i)repared in tlie same manner.
The fact remains, however, that they are now of no commercial impor-
tance. It is difficult to decide whether the fault lies in the conservatism
of the apothecaries, who will purchase only the Spanish-fly because it

has been used for centuries, or in the people, by neglecting to bring them
into market.
*The green clover-worm {Platyliifpena scahra, Fair.).—The adult

form of this larva has long been kuo>vn as common in almost every
part of the United States. In spite of the dissimilarity in form and
color between it and the cotton-worm moth (the only resemblance being
in size), it was perhaps more frequently sent during the winter months
to the department as the true Aletia than any other moth; by which
two facts are learned: that it is common South, and that the insect

customarily hibernates as a moth. During the winter of 1878-'79 it

was very abundant in the District of Columbia, flying on warm, sun-

shiny days.
During the summer there were found abundantly upon clover rather

slender green worms, which proved to be the larva of this species. They
were so common that in many places one could hardly make a swing of

the beating net through the grass without capturing one or more of them.

The full-grown larva was 16""°
(f inch) in length. When ready to trans-

form, it webs together several leaves and changes to a brown pupa.

The moths of the first brood issued about the middle of June, and the

full-grown larvae of another brood were found August 15. There are,

then, certainly two, and perhaps three, broods in a geason. The larva

is very similar to that of a clover-leaf roller, Tortrix incertana, Clem., so

much so, that it is very difficult to distinguish them; it is very quick and
jerky in its motions. We submit the following technical descriptions of

the larva and pupa

:

Platyhypena scabra, Fabr.

Larva.—Length when fall grown 16""". Color, dark yellow-green, with a narrow

subdorsal and. lateral whitish line. Head, prothoracic and anal plates of the same

color as the body, but glassy. Whole body with sparse dark hairs, longer on anal

plate. Spiracles dark-brown ; tips of prologs and mouth parts brown. Sides sub-

parallel; greatest width 2.6™".

Pupa.—Rather stout, dark mahogany-brown. Wing sheaths and crural sheatha

closely soldered; the former obtusely rounded and extending to the end of the fifth

abdominal segment. Stigmatal tubercles quite prominent. Dorsum of thorax and

wing sheaths coarsely shagreened. Dorsum of abdominal segments rather sparsely

putictulate, the posterior border of each segment being smooth and shining. The

anal segment at its end is furnished with several (a variable number) minute recurved

hook-like spines. From the apex of the Ina.l to the end of the fourth abdominal seg-

ment the dorsum is elevated into a slight ridge, more marked upon the abdominal seg-

ments than upon the thorax.

The greater locust leaf gelechia {Gelechia pseudacadella,

Cham.)—This insect has been very common on the locusts in the vicin-

ity of AVashington during the past season, which leads us to make a

*EyUaea seahra Fabr., Cravihug cramalus Haw., Hypena oiesalis Steph., Hypena erect

alis Guen, female, Hypena scahraUn Guen, male (see Lintner in Canadian Entomol-

ogist, V, 81). H. erecialis var. mhrufelis Grote, Trans. Am. Ent. Soc. iv, p. 102. (Grote a .

List of the Noctuidae migprints this last volume as :{.)
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not© of the ai)pearance of tlie immature forms and their work. The
egg is laid ou the under surface of the leaf, and the newly-hatched
larva, which is green in color, with black head and thoracic plate and
six longitudinal dusky stripes, the two middle ones faint posteriorly,

spins a shght web, and feeds upon the lower leaf tissue until nearly

half growu^ It then usually attaches a second leaf to the one upon
which it is at work, and lives between the two until nearly grown.
Frequently a migratory fit seizes upon one of these larvae, and it not
unfrequeutly is found in the mines of one of the other locust tineids.

Indeed, Mr. Chambers states (Canadian Entomologist, vol. iv, p. 107)

that he has seen one in the act of boring into the mine of LitJiocolletis

rohiniella. He also states (American Entomologist, vol. iii, p. 60) that

the larva of the Gelechia not infrequently eats the pupa of the LitJiocol-

letis in such cases. In cases where the young larvae of the former insect

are found in the mines of the latter, however, it seems probable that it

is more the result of accident than design. The full-grown larva is large

and stout, measuring 18 to lO"""^ (about ^ inch) in length. It is quite

round and plump, and tapers considerably from the third abdominal
joint to the anus. The head is reddish brown ; the first thoracic seg-

ment is pale greenish-brown, with its anterior margin whitish ; the body
is yellowish, with six dusky longitudinal stripes, of which the two lateral

ones are broadest ; frequently the two middle ones are very faint. The
cocoons of the late summer brood were found uj)on the ground under
the tree. Each is about 20'"'^ (.78 inch) in length, somewhat flat-

tened, and rounded at each end, and is composed of light-gray silk.

The outside is closely covered with one or more leaves, every edge of

which is closely fastened down, all the suiierfluous material being cut
ott". Whether the larva descends to the ground to form this cocoon, or

whether it is spun ui)on the tree and falls with the leaves, or is cut off

after completion, we cannot definitely state, but the latter seems most
probable. The larva does not transform immediately after finishing its

cocoon, but passes the greater part of the winter in the larval stage,

changing to a puj^a afew weeks before the exit of the moth. One larva
which spun up September 21 left its cocoon on January 11 for some cause
or other and wandered around the breeding cage until it died. The pupa,
with the exception of being larger, resembles very closely that of G.
rohiniella. (See page —.) The moth, which issues in late spring, has
an expanse of wing of about 61'"'" (.63 inch), and is somber in color.

The fore wings are dark slate, flecked with brown and white.* The
hind wings are of a very pale slate, whitish towards the base.

It will at any time be easy to lessen the numbers of these insects by
burning over the grass and leaves under the trees during the winter,

thus destroying the chrysalides. Two ichneumonid parasites have been
bred from this insect, which have been determined by Mr. Cresson, as
Linneria awiuUpes Cress., and Perilitus communis Cress.

The codling moth {Carpocapsa pomonella) in Tasmania..—A docu-
ment has been received from Hobartown, Tasmania, which embodies the
report of a select committee of the house of assembly, "to inquire into
the destruction of fruit by the codhng moth." The testimony of sev-

eral prominent fruit growers is given, and in the appendices a varied
testiraony, chiefly from American sources. The final recommendations
of the committee are as follows

:

REPORT.

Your committee have held ivo failtin^s siuce Parliament met, and after a careful
review of all avaikible informatiou collectecl, both fwin Americau and Tasmaniaa
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BGurcea, and after taking the evidence of Mesers. Cronly and Latham, have unani-

mously couie to the following conclusions:

1st. That the time of year is such that, unless immediate action he taken, another
whole season will he lost, and the ravages of the pest greatly extended.

2d. That in the south of the island, at least, the Carjmcapsa pomonella is limited in

its distrihution, and oliera a fair chance for its eradication if energetic steps are at

once taken.
3d. That no individual effort, or continuation of the same, will he of any avail un-

less assisted hy legislative enactment.
4th. That on the 1st Fehruary, 1860, your committee recommend there he appointed

an inspector or inspectors, whose duty it shall he to see that all diseased fruit is re-

moved from the orchard and destroyed.

5th. That at the same time every tree in an infested garden must be carefully band-
aged and periodically examined, at intervals of not more than fourteen days, so that

any grubs that may have already escaped from the fruit-trees be then trapped and
destroyed. Later on in the year the trees to be cleared of loose old bark, and lime or

other grub-destroying wash applied.

6th. To meet the necessary outlay, your committee propose that a tax of not exceed-

ing one penny per bushel per annum be levied ui>on all apples, pears, and plums, such

tax to be paid by the grower upon the net marketable product.

7th. That if, after being -warned, any person refuse to remove and destroy diseased

fruit, and take other precautionary measures, it shall be done at the sole cost of the

occupier of the land.

8th. That on this report being approved by Parliament, the same be embodied in a
bill.

EDWARD L. CROWTIIER, Chairtnan.

Committee Room, January 23, 1880.

Tlie report as a wliole is one of considerable inteiest. We are rather

disappointed, however, to see some five pages devoted to the subject of

a wash for the codling moth, without the results of actual exi)eriments,

since it seems very improbable, from the known habits of the insect,

that anything in the nature of a wash applied to the trunk of the tree

will have the slightest effect upon its ravages.

In this connection we should like to commend the active efforts which
have been made by the Michigan entomologists and by the Pomological

Society of that State to improve the quality of their apples by reducing

the ravages of the codling moth. It is stated that the reputation of

Michigan apples in the southwestern markets has greatly changed for

the better within the past year or two in consequence of these efforts.

The present year the society has offered premiums of $50 and $25 for

the best directed and most persistent efforts to destroy the insect, and
it is hoped that the offer will lead to many interesting and valuable re-

ports of experiments, and its results will help to show to a greater or

less extent the value of concerted action.

The peach-tree borer {Aegeria exitiosa Say).—Observations made
last spring showed that upon May 10 many of the moths had already

issued, and were engaged in oviposition. The average length of the

egg: is .56'°'" (.02 inch). Its width is a little over one-half its length.

It is subelUpsoidal in form, and one end only is either squarely or some-

what obliquely truncate. Its color is a beautiful yellow-brown, and its

whole surface is so sculptured as to have the appearance of being laid

with irregularly shaped paving stones ; having just the appearauce of

what the histologist calls pavement epithelium. Each of the "slabs"

is covered with grooves of an irregular form. The eggs are deposited

singly and are stuck to the surface of the bark on their sides by a
gummy secretion. The female makes no effort to discover a crevice in

which to thrust the egg. One female was seen to deposit upwards of

twenty eggs upon different parts of the trunk of one tree, usually about

one or two feet from the surface of the ground, in the space of about

one hour. The young larvae when just hatched are very active and
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have many long, stiff bristles on their bodies. Instead of boring through
the bark they seek a crack, and an almost incredibly small oue will sufiice.

An article has been going the rounds of the agricultural journals

advising a new remedy for the jieach-tree borer. We quote from the
Kansas Farmer, March 28, 1880:

Tho best yvny to prevent the borer from getting into your trees, and the best because
easiest, speediest, and qmckest of all preventives, is to scrape with a hoe tiie soil from
around the collar of the tree down to the branching of the roots, and bind a handful
of straight straw around the body of the tree; seeming the straw in place with a small
cord, retiun the soil, which will keep the butts of the straw in xilace. Keuew the
straw every spring, and be careful that the straw covers the bark, leaving -no gaps
exposed, and a jjeach-tree borer will never disturb the orchard. We practiced this

plan on a peach orchard for several years, and never had a tree thus protected injured,

while one left exposed wassure to be attacked.

The straw certainly would be efficacious in keeping the moths from
depositing their eggs on the bark which is thus protected, but higher
up the tree would not have the same freedom; and it is not uncommon
that the larvae of this insect are found boring into the trunk of a tree

several feet from the ground. Inasmuch, however, as it would be much
easier to watch for the borers and destroy them on the upper part of the
trunk than at the base, this remedy might prove of advantage.
Four species of jjarasites have been bred from the peach-tree borer the

past season—two chalcids and two small ichneumonids, the one belong-
ing to the genus Microgaster and the other to the genus Bracon. These
will be described and figured in a future article.

Anarsia ltneatella Zeller.—This insect has long been known as
a serious pest in peach orchards, destroying the terminal twigs of the
trees. The young caterpillar begins its work in the spring, at the time
or soon after the shoots begin to grow. These, when from one-half inch
to one inch in length, are punctured at the base and are eaten oft" com-
pletely. The leaves of the bud unfold and then wither. The twig, al-

though severed, does not drop off, but is held in place by the gummy
substance which exudes from the wound. Occasionally aU the twigs on
a tree are thus destroyed. This insect has also "been found \>y Mr. Wm.
Saunders boring into the crown and roots of stiawberries in Ontario.*
And during the past summer I found the peculiar reddish larvae in
peaches which were grown on Blackistone Island, Virginia. A search
revealed them also in peaches on the department grounds. The larva
leaves the peach before transforming, and suspends itself to the outside
of the fruit, spinning no cocoon at all. The twig-inhabiting individuals
mature in this latitude during May and June. The fruit-inhabiting
larvae are found during the latter part of July and in August, and
mature during September. It thus appears that the species is two
brooded : the early brood feeding in the terminal twigs and buds, while
the later brood inhabits the fruit.

As a remedy, the trees should be examined early in May, and all dying
1 wigs pruned and burned, thus destroying the larvae.
An interesting chalcid parasite has been bred from this insect, which

we have not had time to describe and name for this report.

The lesie-teee winter-moth {Eibemia tiliaria Harris).—I have
received quite a full account of this insect from Mr. D. W. Coquillett, of
"Woodstock, 111,, but for want of space I am compelled to condense it

briefly in the form of this note.

It seems that this insect has been doing considerable damage to the
orchards in l!Torthern Illinois during the past few years. Many species

'Annual Report Ent. Soc, Ontario, 1872.
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of trees are iDJured by it. The worms ai)pear in May, and eat the fo-

liage of the aiiples, elms, «&c., until tbey attain their full growth in late

June. Tliey then descend into the ground and transform three or four

inches below its surface. The moths issue in October, and the tcingless

female ascends the nearest tree, where copulation with the winged male
takes place. The female is furnished with an extensile ovipositor, with

which she thrusts her eggs under loose bark and in crevices on the

trunk and large limbs. The sudden appearance of these insects in or-

chards widely separated from previously infested trees is accounted for

by Mr. Coquillett by the supposition that, while in copulation, the male
flies with tlie female.

Among the natural enemies of this insect, the ones most frequently

met with are the Fiery and the Rummaging Ground Beetles (Galosoma

caUidum and C. scrutator). Mr. Coquillett states that he has frequently

found the latter climbing about in. the tops of trees searching for the

caterpillars. The blue-jay is mentioned as being among the most ef-

fective of the bird enemies of the worms.
As to remedies, the bandages and traps used for the ordinary spring

canker-worm will answer admirably, though, owing to the somewhat
different history of the insect, they should be applied at a different time

in the year. The object being to prevent the wingless female moth from
ascending the tree, the bandages should be placed in i^osition by the

first of October and continued for six weeks or more. Mr. Coquillett

has found that tarred-paper bauds are as serviceable and cheap as any-

thing that can be found. Ordinary carpenters' sheathing-paper is the

best. A strip of the ordinary width should be tied around the base of

the tree, leaving no part of the trunk exposed between the paper and
the gTound. The tar with which the paper is then smeared should be
mixed with a little castor oil to prevent it from hardening too rapidly.

The lime-tree winter-moth is represented in all stages at Plate VI, fig. 4.

The colors of the larva are bright yellow, lighter beneath, with ten crinkly,

longitudinal lines down the back, and a rust-colored head. The male
moth has rusty, buff fore wings, while the hind wings are much lighter.

The female is grayish, with a parallel row of black patches down its

back.
The resin inhabiting Diplosis {Dijylosis resinicola O. S.).—In 1S68

Mr. Sanborn exhibited before the Boston Society specimens of a " Ce-

cidomyions larva," which he had found feeding in companies of thirty

or forty in the pitch exuding from wounds in the bark of Pimis rigida.

" Whether they were the prime cause of the injury to the tree was not

I)lainly apparent.' ' (See Proc. Bost. Soc. oSTat. Bist., XII, 93.) In the pro-

ceedings of the Entomological Society of Philadelphia, 1871, p. 345,

Osten-Sacken records the discovery of similar larvae in the exuding

resin of Finus inops at Tarrytown, ~S. Y. Tiiese he reared to the perfect

state, and gave the species the name Diplosis resinicola.

Early in May the two or three year old branches of Pimis imps in the

vicinity of Washington were observed to be quite extensively infested

by these insects, which were then in the larva state and actively feeding.

They shortly turned to pupae, and the first midge emerged May 26. On
June 11 larvae of the same species were found upon the twigs of Pitms

rigida at Ithaca, Isi'. Y. Pupae were also found in the same twigs, and
June 13 the first midge issued. In February, 1880, 1 collected specimens

of similar larvae at Orange Lake, Florida, on twigs afFinns taeda, which,

upon the appearance of the adults on March 1, were found to be of the

same species.

Plate VI, fig. 5 shows well the work of this insect. The lumps of exud-
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ingTeRi:i mny contain from two to thirty of the Inrvae, which, Avhen full

grown, measure on an averajje G""" (about one-quarter of an inch) in

length. While siill feediiij; they are pale orange in coI.m', but, after

ceasing, they become of a bright orange. The spiracles of the anal seg-

ment are at the summit of two protruding tuben;les, and aroujul each
is a smaH whorl of f<);ir fleshy papillae. The other spiiaeles are .small

and black. Tbe larx'ae are much elongated, and are widest at the (Jth

segment ; the under sides^ of segments 1 to 7 are furnished each with two
transverse rows of short black or brown spines, probably for locomotive
purjKvses. While bunowing in the bark and resin the anal tubercles

are always at the surface. When, however, the larva contracts to pu-

pate, the end of the body is drawn in, but an open channel is left so that

the air has free acciess. Wlien about to give out the acUdt, the pui)a

works its way to the suiface of the resin and protrudes half its body, so

that there is no daitgerof the midge becoming fastened in the sticky

giim. Dried lumps of resin fairly ijristling with [)rotrudiug pupa skins

are a common sight on trees affeeted l)y these insects.

The adult insect is large, measuring O'"" (.354 inches) in wing expanse,
Tlie head is blackish, the thorax gray, and the abdomen dark red. The
male antennae are 2(} jointed, with alternate single and double joints, all

pedicelie<l ; the female, 14-jointed. The main peculiarity of the adult

form is in the reniarkable gibbosity of the head, the eyes joining to-

gether at the summit and covering nearly the whole head. The wing
venation ami other points are shown in the plate. The resin exuding from
the wounds on /'. inops is perfectly clear, and permits one to count the
number of the larvae and to watch their every motion.

Upon the Loblolly pine (P. taeda), however, it is milky, and the pres-

ence of the insect cannot be asceitained without opening the mass.

We have as yet no data upon which to state definitely whether the

eggs of the midge are laid upon the uninjured bark, and it is the work
of the larvae in the bark which causes the resin to exude, or whether it

is only in resinous exudations, caused by a bruise or by the work of

some other insect that the eggs are laid. In the clear lumps on IHnus
inops the larvae are always observed with their heads applied to the
abraded bark.
Somewhat similar, though evidently distinct, larvae were found feed-

ing in the resin exuding from the wounds made by the larva of Retwia
Comstockicma in the twings of Pinvs rigida. It is probalOe that they may
be Osten-Sackeo's Cecidomyia pinusmops, but it is difficult to say posi-

tively, as his di'scription of this species is so very indefinite.

A np:w wheat-fly {Chlorops proxiwa Say).—April 19, 18.S0, speci-

mens of an insect infesting wheat were received from Mr. E, Schneider,

Fairview, Todd County, Kentucky. The wheat had been doing well

until within a few weeks of the time of sending, whc\i it began to turn

yellow in spots. Examination showed the insects working between the

blades and seemiiigly trying to reach the first joint. While some injury

had been done to the crop, it was still not at all seriously affected, as

there were in nearly every case enough uninjured aud quite vigorous
stalks h'ft iu each plant to insure a good crop.

The first specimens receive<l were dried up greenish-yellow larvae.

"When alive they had evidently been fat maggots of about 7""" (.27 inch)

in length. A few days later additional specimens of the infested wheat
were received, in which were found several puparia (coiresi)onding to

the so-called " fiaxseed " state in the Hessian tiy). These were of a light

yellowish color, and the outer skin was so transparent that the inclosed

pupa could be readily seen. They were about G' •" long by 2°"" broad.

17 AG
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Two adult flies issued on May 10, and proved to be specimens of Chlo-

rops proxima, described many years ago by Say from specimens collected

in Indiana. So far as can be ascertained, the habits of this fly have not
been recorded, though they might well have been suspected from the
habits of allied known species. In his second Isew York report. Dr.
Fitch described eight species belonging to the same family {(kcimdae)^
and stated that he had found them in abundance by sweeping the wheat
tdth a net. In Europe closely allied flies have ahvays been among the
most prominent enemies of the grain crops. As long ago as 1750 Lin-

naeus estimated that the damage done by Chlorops frit to the barley
crop in Sweden amounted to one hundred thousand golden ducats (half

a million of dollars) annually.

The species under consideration was called proxima by Say on account
of its very close relationship with the destructive Chlorops lineata* of
Europe, the only distinguishing mark of importance being that the back
of the abdomen in the American specimens is .yellowish, while in the
European individuals it is pale greenish black. The ravages of C. Uneafa
with those of other allied insects in France w ere the occasion of the ap-

pointment of M. Olivier by the Society of Agriculture in 1812 to investi-

gate their habits, M. Olivier was followed in this work by M. Au-
douin, Herpin, and GueriQ-^Ieneville. As the result of their investiga-

tions it was discovered that the adults of C. lineata Avere most abundant
in late May or early June, when they paired and the females deposited
their eggs^ upon the wheat stems just below the sheaths of the ears,

which are then forming. The larvae made small external buiTowsdown
to the first joint, which never reached tlie heart of the stems, but which
deformed the heads. Upon reaching the lirst joint the larvae had at-

tained full growth and traiisfornied at the ends of tlieir burrows. In
September the adults again made their aiipearance and, after living

many weeks, coupled and deposited their eggs ui)on the rye and corn
quite recently sown, the larvae feeding upon and deforming the central

shoot, living between the stem and the sheath. The remedies advised
were, first, hand picking, pulbng up and destroying the infested plants;

only practicable upon a very smail scale ; second, rotation of crops.

Curtis has advised dusting with soot or lime upon the appearance of the
flies in autumn to prevent the deposition of eggs.

As regards G. proxima, it will ui id] probability be found to be double
brooded^ op.e brood ujion winter wlieat and the other upon spring. Its

habits and, more particularly, its periods are not well enough known to

enable us to suggest a remedy, but it is well worth careful study.

Wherever it is found, the date of the appe'iirauce of the flies both in the
fall and spring should be carefally noted, as it is possible that late or

early sowing would atlect its increase. Tlie colors of larva and pupa
have already been given ; the adult is bright yellow with the darker por-

portions black. Its body is 4.3""' (.131 inch) long, and the whigs when
closed extend for a considerable distance behind.
The Texas heel fly.—Specimens of a so-called Texas cattle heel

fly were received during the winter from JMr. E. K. Carr, of Kerrville,

Kerr County, Tex., and proved to be nothing more than the common
bot fly of the ox {Hypoderma {Oestrus) bovis Deg.).

The woolly apple louse {Sehizonvura lanujcru Hausm.)—To the
excellent article on this insect by Dr. Cyrus Thomas in his last report

(Transactions of the Department of Agriculture of Illinois, 1878, Vol.

-SVl, p. 128) we have not much to add. Some few obser\atious, however,

" Conaiileicil by Guuliii tobesviionjuioiis with Lhhvops lacnio^yunot' Ciirlia, C. Uiisula

Meigen, and C. glabra Weatwood.
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made durijig the past season, may here be given as supplementing that
paper.
In Washington during the i)ast winter the trunk form has maintained

itself upon the trunk tfiroughout the v/hole winter without the interven-

tion of a winter egg, and the root form has done the same. The winter,
however, has been an unusually miid one.

The winter e^g was found on several occasions during the winter in

crevices of the bark over which a colony had been stationed during the
summer. It was a rather long ovoid, measuring .322""° (.12 "» inch)

in length and was very similar to the winter egg of ColopJia tdimcola

(Fitch), as described by Kiley in Bulletin No. 1, Vol. V, Hayden's Survey.
This egg was laid, as Professor Thomas supposes, by a wingless fe-

male, difleiing from the ordinary agamic form to a certain extent.

These females we only know from finding their skins around the win-
ter egg, since they often die without depositing it. The males we have
not seen.

We would take exceptions to the following statement in Dr. Thomas's
article

:

So far as the method of propagation is concerned, it has been shown by Dr. William
M. Sniith, of KerfYork, that it differs slightly from the true Aphides, in that the young
larva ])roduccd by the agamic females are inclosed in the thin egg-shaped covering
heretofore mentioned, from which fchey have to free thernaelvea in a manner analogous
to hutching. The remains of this covering may often be seen attached to the tip of
the abdomen, and is doubtless the supposed cottony secretion alluded to by Dr. Fitch
in his description of the young larvae.

Mr. Howard has repeatedly watched the birth of the young of the
wingless agamic females, and positively states that they are born with-
out the enveloping pellicle or j)seudovum. While the head and its ap-
liendages.were still within the mother, he has seen the legs kicking vig-

orously outside. Judging fiom analogy, however, the young from the
winged vivii)arous females would be bom within a pseudovum, and it

was ]3robably these which Dr. Smith observed (we have no information
as to where the paper was published), and from which he has drawn too
hasty a conclusion. In the births which were observed, more or less

of the waxy (not cottony) excretion was observed at the tip of the abdo-
men of the young louse from the moment that its abdomen was percep-
tible, thus showing that Dr. Fitch was not necessarily mistaken on this
point.

That the above ground colonies are usually started by migrating indi-

viduals from the roots or from eggs laid near the ground we consider as
probable, since a regular upward progression was observed through the
summer, the suckers being first affected by young lice, which were seen
to issue from the ground, and the higher parts of the tree at. a later pe-
riod. When working upon suckers, the little colonies seemed prefer-
ably to gather in the axils of the leaves, soon causing the leaves
to fall off. They were also almost invariably upon the tender and
greener side of a shoot, rather than upon the brown and more weather-
beaten side.

As regards the natural enemies of the woolly louse, perhaps the most
effective are the spiders, many of them spinning webs dii-ectly over a
colony of lice and living at their ease, taking their food when they de-
sired. The ntxt in efficiency were the chalcid liics lEHopUilus mail Hald.)
Plate VI, fig G.)

The root louse syrphus fly (presumably the Pipka radicmn of Walsh
and 1 viley), has also been found in considerable numbe rs. That the eggs
of tL'is fly are laid in the midst of the waxy escretioa and not upon the
bark of the tree, is shown by the fact that among a niunber of Uce which
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were carefully collected, placed in a i)ill-box and nej^lected for several

days, were found two half-grown syiphus larvae, wbic)i must have been
present in the egg state when the lice were placed in the box. Many
Chrysojja cocoons were found in the neighborhood of the colonies, and
the larvae of Coceinella d-noiata were quite abundant.
As to remedies, the above-ground colonies are readily destroyed by

almost any of the old insect-washes. Their waxy water-proof covering,

however, renders it necessary that the application, if very liquid, should

be thoroughly applied. The root individuals are almost as difficult to

get at as the celel)rated grape phylloxera. A heavy, damp soil seems to be
inimical to them, while in a dry, porous soil they flomish. Uence it has
been recommended that the earth around the crown of the tree should
be kept hollowed into a sort of a basin, in order that the water may col-

lect there. It has also been recommended to clear away as much earth

as possible from the upi>er roots, and pour on strong soap-suds or hot
water. It is very probable that the extensive series of experiments, now
being made in France for the purpose of ascertaining an efiective remedy
for the phylloxera, wiU bring to light some application which wiU be
equally ajjplicable to our apple root lice.

A NEW PARASITE ON THE CABBAGE PLANT LOUSE.—Numerous Spec-

imens of a small hyraenopterous parasite were bred from si)ecimen8 of

the well known cabbage plant louse {Aphis hrassicae Linn.), which were
received from Mr. Rusha Denise, of Norfolk, Va., February 27, 1880.

These parasites proved to belong to an undescribed species. They were
referred to Mr. B. T. Cressou, who characterizes them as follows

:

Trioxys picexs Cressou (n. sp.)

Female,—PiceouB or shining black, smooth and poliKherl, impnnctnred ; clypeus and
mandibles duli testafeous, palpi whitish; antennae blavki.sh, sometimes more or less

pale beneath, 14-joiiited, the joints faintly fluted or grooved, the last one longest;

wings hyaline, subiridesceut, stigma subhyaliue ; legs dull testaceous, Jhe femora and
tibia« varied more or less with fuscous; abdomen brown or palepiceous, venter pale.

Length, .10 —-.12 inch.

Male.—Antennae lo'iger, 17-jointed; legs black or fuscous, the anterior pair gen-
erally paler, trochanters, base of tibiae and of the tarsi dull testaceous.

Mab.—Norfolk, Va. Parasitic upon Ajihis brassicae.

Fungi as insecticides.—The following results, confVnsed from a
valuable paper by Prof. A. N. Prentiss, of Cornell University,* may be
given as corroborating the results reached by the department in its ex-

periments upon Ahtia, and published in the Report on Cotton Insects.

The writer finds that, although the air of his laboratory and the ad-

joining rooms becomes tilled with innumerable spores during the season
when mohls, yeast, and other fungi are cultivated by his classes in my-
cology, plants growing in the various rooms are often greatly infested

with aphides and scale insects which do not appear to be subject to any
disease, while on the other hand fungoid disea.ses not rarely attack the

plants themselves. From this it appeared improbable that yeast and
common molds could be made efficacious in the destruction of noxious

insects; but with a view to ascertaining as many facts as possible bear-

ing upon the subject, a series of experiments upon house plants, grow-
ing under conditions favorable to the growth of fungi, were carried on
by Professor Prentiss and his assistant, Mr. Henry.

Plants infested with aphides scale insects, or red spiders were isolated

in various ways and the insects counted, or, where this could not be dune

* Destruction of Obnoxious Insects by means of Fungoid Growtli," American Nat-

uralist, 18r!0. Throuj;h the courtesy of Professor Prentiss, I have been able to study
the manuscript of this paper prior to its publicatioo.
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on account of their great numbers, the insects were carefully removed
from all but a few leaves, and those allowed to remain were numbered.
Yeast in i»n active state of fermentation and from several makers was
then applied so as to drench the insects and all parts of the plants; and
in some cases oj^en vessels filled with yeast were i)laced below the plants.

In some cases the foliai^e of the plants was found much disfigured by
brownish blotches, ai>])arently caused by the yeast. Sometimes the in-

sects multiplied rapidly after the application of the fungus, and a very
few which died were not found to contain the spores or mycelium of
fungi so far as could be seen by a careful examination with high powers
of the microscope, and, indeed, this may be given as the general residt

of the experiments earned on where the humidity of the air was not ex-

cessive. At other times the aphides died in considerable numbers ; and,
when placed oii pieces of moist earthenware, the dead insects devel-

oped quantities of hyphae, which were recognized by their fruit as be-

longing to one of the molds {Miicor sp.) This result is especially
noticeable in an experiment (No. 5) in which the plant was i)laced in

a close Wardian case, where the moisture alone might have caused
the death of the insects, and where the torulae, covering everything,
would naturally tend to assume the mucor form, and the ever present
spores of molds to develop mycelium and this fruit. A test experiment
(No. 9) in which aphides not subjected to the yeast treatment became
covered by a fruiting mucor goes to show that too much credit must no*
be given to the yeast as the caii«e of the death.
From his experiments Professor Prentiss concludes that yeast cannot

be regarded as a reliable remedy against such insects as commonly affect

plants cultivated in green-houses, rooms, and parlors, while it may injure
some plants by disfiguring their foliage and giving rise to m-olds on the
jars and soil in which they are grown ; but the fact that some insects are
subject to fungoid epizootics renders it possible that we may yet be able
to induce diseases of this nature at will.

While, therefore, the practical ap])lication of fungi as insecticides is

as yet far from being an assured success, and climatic conditions must,
necessarily, be always carefully considered in applying remedies of this
nature, even after it is den)onstrated that they can be successfully ap-
plied under the most favorable conditions, yet we believe that the sub-
ject is worthy of much careful study and exi)erimentation, especially
with a view to cultivating destructive fungi in Pasteur's fluid, sweet-
ened paste, and other substances known to be favorable to the growth
of the seorganisms, in which they may be extensively i)roi»agated, and
with whicl! they may be readily applied to plants infested with the in-

sects it is desiiable to destroy.



EXPLANATION TO PLATES TO REPORT OF ENTOMOLOGIST.

[When the fignres are enlarged, the nataral size ig indicated by a hair lino.]

Explanation to Platb 1.

YiG. l.—Eeliophila unipuncta, eggs, pupa, and

&dult. (Oriainal.)

Pig. i.—Nemorata leueaniae, larva, pnparium, and

adult ; also fore part of an army-worm showing

placing of parasitic eggs. (Original.)

Fig. 3.

—

JBeliophila unipuncta, larva. (Original.)

Fig. 4.— Cicotiiite exitivga. (Original.)

Fig. 5.~Cicidornyia trifolii, larva, cocoona, and

adult. (Original.)

Fig. 6.~Languria wozortK, eggs, larva, pupa, adult,

aaid manner of work. (Original.)

Explanation to Platb II.

Fig. l,—Laverna sabaUlla, larva, pupa, adult, and

manner of work. (Original.)

Fig. 2.

—

Atpiditca tpUndoriferella ; a, leafof apple

shoTfing work ; 6, summer larva ; e, larva in case

traveling; d, cases tied up fonrinter; «, hibernat-

ing larra; /, pupa; y, moth; /i, parasite. (Orig-

inal.)

Explanation to Plate m.
Fig. 1.—Twig of grape-vine with larvae and adults

of Oraytodera chalybea. (Original.)

Fig. 2.

—

Qraptodera chalybea, larva, adult, hind

feraur of adult. (Original.)

Fio. 2.—Artipus Jloridanus, adult and results of

work. (Original.)

Tjg. i.—Orioceria asparagi, eggs, l*ry«, adult.

(Original.)

Fig. i.—PhakeUura hyalinitalU, larvae, pupae, and

adulta. (Original.)

Fig. 6.

—

Tackina parasitic upon the melon-worm.

(Original.)

Explanation to Platb IV.

^ir,. l.—Nemc'tug similaris; a, egg; h, younglarVa;

c, full-grown larva ; d, anal segment of full-grown

larva ; e, cocoon
; /, adult. (Original.)
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Explanation to Plate IV.—Continued.

Fig. 2.

—

Corythuca arcuata, adult. (Original.)

Fig 3.

—

Corythuca arcuata, eggs and immature in-

dividual. (Original.)

Fig. 4.

—

Lithocolleiis kamadryadella ,• a, mine; 6,

young larva ; c, full-grown flat-form larva ; d,

head of same, enlarged ; e, antenna of eame, en-

larged
; /, round-form larva from above; g, sama

from below j h, head of same, enlarged ; i, an-

tenna of same, enlarged ; k, maxilla and p.ilpus

of same, enlarged ; I, labium, labial palpi, and

spinnerets of same; »«, pupa; njSide view ol

piypal crest ; o, front view of same
; p, cocoon ; q,

moth. (Original.)

HXPUANATION to PLAT» V.

Fig. 1.

—

lietinvt emmtoekiana, larva, pupa, adult,

and w<u'k. (Original.)

Fig. 2.—Eeiinia frustrana, larva, pupa, twlolt, and

work. (Original.)

Fig. 'i.—Lebiu grandis, enlarged and natuxal 8iz«.

(Original.)

Fig. i.—IAgynis rugicepi. (Original.)

Fig. b.—Lachnosterna farcta. (Origin.%1.)

~Evi. ^.—Oelechia pinifoliella, larva, pupa, adult,

and work. (Original.)

EXPLAWAITON TO PLATX VI.

Fig. \.—Cylaaformieariu*. (Original
.

)

Fig. 2.—E2iieaerMi imbrieatus. (Original.)

FiQ. 3.

—

Oanthari* nuttaUi. (Original.)

FlQ. i.—Hibernia tiliana, larva, adult, d" and ?.

(Original.)

Ym. 5.~Diplosis resinicola, speoimens of work,

adult, wing <ularg«d, cf and ? antennae.

TfjG, t.—Agonionerirus mali, and enlarged antenna!

flagellum. (Original.)
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COTTON INSECTS.

[The edition of the Report upon Cotton Insects published by this de-

partmf'P.t being too small to supply the doraand, we give here a rdsume
of the more important chapters.]

THE COTTOK-WOEM.

{Aletia argillacea Hlibner.)

Order LEPlDorxERA; family l^ToOTUIDAE.

NO^IENCLATUKB.

In i^lancing' over the literature on the insect under consideration we
find that it is known by various popular titles. The " Chenille" is a
name which still holds in many parts of the South. It was originally

introduced by thie French planters emigrating from Martinique and
other French West Indies to Georgia in, 1801-1802, and also by the
French settlers of Louisiana. Although literally signifying nothing but
caterpillar, it has come to be applied to this insect distinctively, as the

caterpillar par excellence. The "army-worm" is a title which has often
been applied to this insect, but is one which should be avoided on ac-

count of the danger of confounding it with the army-worm of the North.
In order to avoid this danger many have called it the "cotton army-

worm." Mr. Glover has given his sanction to this name in the Depart-
ment of Agriculture reports. It has also been called by many writers
" the cottou-cateri>illar," a name sufficiently distinctive. By many it is

known by the simple term "the caterpillar" in contradistinction to "the
worm" as commonly applied to tke boll-worm. By others, and these
are by far the majority, it is termed "the cotton-worm." This latter

name we have adopted as being the shortest, simplest, and best adapted
for a popular name. The moth has generally been called the "cotton-
fly" or "cotton-moth" or ''cotton-worm-moth)'
As to the scientific name of this insect there is some doubt. The

species was described in 1827 by Thomas Say as Eoctua xyliyia; and it

was long known under that name. In 1874 Mr. A. E. Grote discovered
that an insect, which he believes to be our cotton-worm-moth, was fig-

ured and described by Hilbner in 1822 under the name of Aktia argillacea.

The latter naaie is the one which is now in general use.

PAST HISTORY.

The cotton-worm is probably indigenous to South America, and is an
introduced insect in the United States. The first appearance of it in
this country now on record vvas in 1793. This was followed by an ex-
tremely disastrous invasion in 1804. From 1804 to the present day there
has never been a season in which the cotton-worm has not done more
or less damage in some part of the cotton States. Among the years in
which this insect has been most destructive were 1804, 1814, 1825, 1844,
1846, 1300, 18C7, 1868, 1872, 1873, and 1876.

2fi3
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STATISTICS OF LOSSES.

The following tal>le presents the estimated losses from the ravages of

the cotton-caterpillar. The i)eri;entage estimates are taken from the

answers of correspondents, and the actual loss loadily obtained fi'om the

known average value of the croi^:
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become familiar with the appearance of the egg but know just where to

look for it. With this knowledge time may be gained, the loss of which
in the application of remedies may result disastrously. As it is now,

the worms are rarely observed until nearly full-grown, and then but
.little time remains for the protection of the croj).

The egg is circidar, much flattened, and ribbed; its greatest diameter

is a little more than one-fortieth oft an inch (.685°"°); its form is shown
in Plate IX, Fig, 1. When first laid the egg is of a beautiful bluish-

green color; this changes to a dirty white before it hatches.

Owing to the fact that the tender foliage at the toj^ of the plant is

first destroyed by the cotton-worm, it is generally believed by planters

that th(i greater number, if not all, the eggs are laid ui)on that part of

the plant. This belief gave rise to the practice which has been carried

on in some localities, of cutting off and destroying the terminal shoots

of the i>lant; the planters thinking that in this way the eggs would be
destroyed and the crop saved. This idea 1 found to be an erroneous one.

Earely eggs may be found on any part of the plant above ground, but
almost invariably they are deposited on the lower surface of the larger

leaves,, and l)y far the greater number of them are to be found on the

middle third of the plant. (Plate VII, fig. 1.)

The eggs are dei)osited singly, and I rarely found more than four or

five ui»on a single leaf, even when the moths were most abundant^ stiU

they sometimes occur in greater numbers. The duration ot the msect
in this state varies greatly, depending upon the season. During the

warmer part of the summer months the eggs hatch in little more than
two days alter they are deposited, but in the autumn they may remain
nearly a week before the larvae issue.

The larya.—Some time before the larva issues, it can be seen through
the transparent shell of the e^g, the eyes, mandibles, and V-shaped
suture separating the epicranium from the clypeus being especially promi-

nent. A few hours later, after repeated efforts, which are plainly visible

with a microscope, the larva succeeds in breaking a hole through one
side of the shell, and it soon eats its way out. Occasionally the larva,

as soon as it emerges, eats a poition of the egg-shell; usually, however,
the shell is left undisturbed.
The newly-hatched larva is of a very pale-green color, or white with

a faint tinge of green; the head is pale yellow, with no trace of the black
piliferous spots which are so conspicuous in the later stages; the ocelli

are black ; the piliferous spots of the body are at first quite indistinct,

but soou become more prominent; the thoracic legs ami the thii'd and
fourth pairs of abdominal legs are very long ; the lirst and second i)airs

of abdominal legs are mere tubercles.

The young larva usually remains on the lower surface of the leaf upon
which the egg was deposited, feeding upon the iQore tender portions and
leaving the upper cuticle unbroken. Sometimes, however, small larvae,

which evi<iently have been hatched recently, are found on leaves where
no signs of egg-shells can be detected, while shells but no larvae £;re

found on larger leaves just below these. Yet 1 believe that the larvae
always feed a little before leaving the leaf on which they were born.

The young larva does not eat entu-ely through the leaf until it is nearly
two days old, and often not until the fourth day after it leaves the egg.

Thus the earliest indication of the presence of the worms is numerous,
small, semi-transparent spots upon the larger leaves. The smallest lar

vae which I fouu<l eating through a leaf in the field measured from
five-sixteenths to three-eighths inch in length (8°"" to 9.5"'™). In con-

finement the newly-hatched larvae eat the ujiijer surface or lower surface
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of the leaf according as they happen to be on one side or the other, but

do not perforate the h^af till two to four days old. Tbe Idjiuv done to

the cotton during this early part of the life of the larvae if> inconbidcrable.

Obeervations made in the held during the month of xVugust indicate

that, as a rule, this insect lives at that season thirteen days as a larva,

before webbiug up, and remains as a larva oue day after this, before

changing to a pupa. Occasionally two days elapse between the web-
bing up and the change to pupa. Specimens which were kei)t in breed-

ing-cages in my office"remained eighteen days in the larval state. This

unusually long time was probably due to the fact that the temperature

of the room in which they were kept was much lower than that in the

cotton-fields. Specimens bred by Professor Glover under similar circum-

etances passed twenty days before webbing up.*

The larva sheds its skin five times during the period of its growth.

The individuals v;hieh I bred molted at regular intel^'als of three days,

the first molt being made when the larvae were three days old. At
this molt nearly all the larvae ate their shed skins. During the first

stage the hetul of the larva is marked only by the six black eyes on either

side. After the first molt the conspicuous black spots on the head
appear. When six days old the larvae molted the second time, and
when nine days old the third molt occurred. At this molt the larvae

began to vary in color; some becoming striped with black and others

remaining green. On the twelfth day the fourth molt occurred, and
the fifth molt on the fifteenth day. Three days later the larvae webbed
up. When full grown the larva measures one and five-eighths inches

in length. A detailed deseription of the full-grown larva is appended
to this section.

The variation in color referred to above is quite interesting ; no expla-

nation of it has been discovered. I found by experiment that the dis-

tinction is not a sexual one, as moths of each sex were bred from each

kind of larvae. General observations, that is, those made without abso-

lutely counting the individuals of each color, show that there are no
dark larvae in either the first or second broods. About one-fourth, or

less, of the third brood are striped with black. About one-half, or

slightly ^lore, of the fourth brood are dark, many of them being almost

entirely black ; while nearly all of the fifth brood, " third crop" of the

planters, are black or very darkly striped.

After the larvae become large enough to eat through the leaves, or, in

the language of the planter, " to rag the cotton," they move to the top of

the plant and destroy the tender terminal foliage ; thus the earliest indi-

cation usually obser\^cd of the presence of the worms is the " ragging"

of the tops of the plants. As already stated, this has led to the practice

of '^topping" the cotton.

In feeding, the worms rest upon either the upper or lower surface of

the leaf, but more frequently upon the latter. They eat most early in

the morning and latxj in the evening. As we have frequently observed

with other caterpillars, the cotton-worm may often be seen resting upon
some portion of the plant, supporting itself by its prolegs and swinging

the anterior part of its body from side to side as if fanning itself. The
larva has another interesting habit. When touched or otherwise fright-

ened, or sometimes v/hen it wishes to move to another part of the plant,

it suddenly throws itself by a jerking motion into the air. I have care-

fully studied this mode of jumping. It is as follows : The larva ciingg

to its support by its three posterior pairs of prolegs; it swings the an-

' Agricultural Report, 1855, p. 75.
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terior part of its body to one side, and then , rapidly moving it to the other,

lets go at the proper moment ; the momentum of the anterior part of the

body is sufficient to carry the whole body some diBtance. In this way a

larva can jump two feet in a horizontal direetion. They vrill often spring

li-om the highest part of the cotton plant and fall to the ground. On
one occasion (August 26) I was in a tiold where the plants v/ere nearly

stripped of their leaves at the top ; the larvae were moving to the lower

leaves. I saw none crawling down the stalks. All, so far as observed,

performed the journey by jumping. They rarely fail to alight upon tbeir

feet and cling to the object touched. Kot one in fifty strikes one leaf

an<l falls to another before getting hold with the hooks with which the

prolegs are furnished. Many, springing too far from the plant, would
touch no leaf and thus fall to the ground. I have been unable to find

any sdk connecting the larva with the object from which it springs ; and
I am of the opinion that in jumping it does not spin a thread.

I did not observe a single instance of systematic marching, as is indi-

cated by the popular name army-worm, which has been so generally

applied to this species. I saw on several occasions immense numbers
of the larvae on the ground, crawling in all directions in search of food

or places in which to transform. And on one occasion I saw mjTiads
of the worms of different sizes crawling in all directions over the ground,
when there v/as plenty of food and x>laces in which to transform on the
plants, as not more than one-third of the foliage had been* eaten. This
was the time when I observed so many larvae springing from the stripped
upper portions of the plant to the leaves below

;
perhaps most of the

worms on the ground were those which, in jumping, had failed to alight

on the lower leaves. I visited the field at night to ascertain if the march-
ing was kept up at that time. I found none crawling over the ground,
and nearly all those on the plants were perfectly at rest.

When the larvae are feeding on the cotton in great numbers there
arises a x>eculiar sweetish odor, which, although not easy to describe,

is very characteristic. This odor, I supposed, proceeded from the excre^

ment of the larvae ; but Mr. Trelease is of the opinion that it is " due
partially to the crushing of the leaves by so many mandibles." In any
case this odor is perceptible orjly when the larvae are present in great
numbers. The fact that many planters say that they can smell the
worms sooner than they can find them otherwise is very strong evidence
of the lack of proper knowledge of the habits of this species.

Although, as a rule, the cotton-worm feeds only on the leaves of the
cotton plant, it is occasionally found lying witliin the open flowers feed-

ing upon the stamens. It also frequently destroys the buds and small
bolls. This is the case when the plant is stripped of its foliage. I have
also seen many buds and bolls destroyed when the foliage on the lower
thhd of the plants was eaten but little. When a cotton-worm destroys
a boll, it does not, like the boll-worm, merely eat out its contents, but
often eats the greater part of the pod also.

From what has been learned respecting the time required for the full

development of the larva, and the small amount of injury done during
its early stages, it can be seen that the accounts which are often heard
respecting the short time which elapses from the first appearance of the
worms to the complete destruction of the crop are founded on an error.

Wo have heard many accounts of instances where fields had been
attacked by cotton-worms and destroyed within three days! If by
*' first appearance" one understands the earliest time at which a brood
of cotton-worms has been developed of sufiicient size, both as to indi-

viduals and numbers, to be easily seen, these accounts will not convey
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wrong impression. For example, a planter informed tlie writer, in

re}>l.v to questions respecting" a certain field, tliat tlie worms tirst appeared
ill it t'nree days previous. It was a tield adjoining his residence, through
which he passed every day, and was one to which, as he iniormed me, he
had paid special attentiou. On visiting the field I found ir very badjy
infested with cotton-worms which were then two-thirds groun^ and hence
must have been much more than three days old.

Although observers may fall into error respecting the time required
for the devastation of a field of cotton by this pest, exaggeration is

liaidly possible respecting the completeness of the destruction which
sometimes occurs. We have repeatedly seen places in which the plants
were so completely stripped of their foliage that there were not left as

many uneaten leases as there were stalks, a few dried and brown leaves

on the lower part of the plants being the only semblance of foliage left

on what, ten days previous, was a beautiful green field. In cases of

this kind, not only are all the green leaves eaten, but the' young bolls

are also destroyed, and often the bark is gnawed from the small branches.

The stopping of the growth of the plant is not the only loss which the

destruction of the foliage entails. Open cotton is frequently injured by
the drojjping of the excrement of the larvae upon it. Much injury also

results from the premature opening of the bolls, caused by the destruc-

tion of the foliage. ISTot only is such cotton of inferior quality, but when,
in addition to the fully-developed bolls, many immature ones are made
to open, it is often impossible for the planters to pick the cotton before

much of it falls out upon the ground and is thus seriously damaged.
Immense losses sometimes occur in this way, when wind and rain closely

follow the destruction of the foliage by the worms.
On the other hand, in some parts of the cotton belt—notaldy the more

northern se;('tions—the advent of the cotton-worm is not dreaded. It

rarely reaches these regions till late in the season, and then the planters

consider the destruction of tlie foliage a benefit rather than otherwise,

as in this way the maturity of young bolls, which would otherwise be
destroyed by frost, is hastened. Sometimes, even in southern portions

of the' cotton belt, in localities where tlie plant grows very raidv if the
worms do not ap|)ear early, the destruction of the leaves late in the sea-

son is regarded as a source of profit.

No well authenticated instance is recorded of the cotton-worm feed-

ing u[)0u any plant excei)t cotton.* Many exjieiiments were tried to

iiuluce them to feed upon other plants, all resulting negatively. Even
when the larvae were placed u])on plants closely allied to cotton they
starved. Still there is reason to believe, as will be shown later, that

another food -plant exists in Wisconsin at least.

When full grown, the larva folds one edge of a leaf over its body and
fastens it down with yellowish silk. (Plate VII, fig. 7.) It tlsen spins

a delicate cocoon about itself. At times, when the cotton-worms are

very numerous, it frequently occurs that the foliage is so badly eaten
that it is with difiiculty that the worms find a leaf in which to web up.

Their endeavors to conceal their bodies before pujiating aic at such
times very amusing. The merest fragment of a leaf is caMeil into service;

and frequently very vigorous struggles ensue between rivals endeavor-
ing to secure the same place. Often, too, the troulile of the successful

competitor does not end with his webbing up. Other larvae not yet

*P. Winfiee, De Bow'a Review, iv, 251 (1847), eays: "In the West Indies they fet^d

pronnecuously on tfie leaves of a plaut there cal^^d the salve-bush ; this p)ant grows
aVioiit the height ami its leaves area good deal like i,lie mullein of this country, haviug
» whitish color aud a soft velvety feeliug.
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fully grown, finding this remnant of a leaf, devour it, exposing tlie jaipa,

vvliich either liills to the ground or hangs suspended by some of the
silken fiber which happens to ha attached to the uneaten frame-work of
the leaf. A detailed description of the larvae is appended. This will

serve to distinguish the cotton-worm from other larvae vviiich are some-
times mistaken for it.

Alexia arguxacea, Hiibuer.

Full-grown larva.

Leiij>tli, 1§ inclua (41""")- Color, light-green, striped with vrhita and blaclc, and
spo-.ted with black and yellow; in many individuals, especiiilly th(we of tlio earlier

broods, the black stripes are wanting. Head, ocbre-j'ellow, with thirty black spots,

from each of which arises a short, stiff, black hair (I3«). Body, light-green, with
dorsal line, two subdorsal lines, and lateral Hue white, and with uuniorous intensely
black piliferous spots. The more conspicuous of these spots are arranged as follows:
Eight forming two transverse rows of four each on the dorsal part of the tiryt body
segment (prothorax); asiiiii)le transverse row of four on each of the two following
segments (in these two rows the inner spots are much smaller than the outer ones);
on each of the eight following segments (first to eighth abdominal)^ four spots, form-
ing the angles of a sfjuare; a row of spots on the lower subdorsal line, one spot on
each segment; below these, three spots, forming a triangle. In the green varieties,

the piliferous spots are surrounded with white, and are thus rendered more conspicu-
ous ; spiracles black. Usually a row of indistinct yellow spots upon and above the
upper subdorsal line. All legs pale-green; claws of thoracic legs black; first pair of
al)dominal legs rudimentary; second pair half as large as third ])air. The distributiim
of black varies greatly in different specimens. In s^me there are no black stripes, this
color being almost entirely absent, except in the piliferous spots described above; in
other specimens all that j)art of the body above the lateral line, excepting the dorsal
and subdorsal Mnes, is black. The following grades between these two extremes may
be found

:

a. Dorsal line bordered on each side with black: varies in width in different speci-
mens, from those in which it is a mere line to tb.ose in which the entire space between
the dorsal line and the upper subflorsal line is black.

b. Similar to variety a, except that the space between the subdorsal linos is also
black.

c. Similar to variety i, except that the space between the lateral line and the lower
subdorsal line is more or less black. Antennae three jointed, basal joint large, fleshy;
second joint about one-tbird the length of hrst joint, and often not v-isible, being with-
drawn into first joint; third joint erjiial in length to the tirst and of a brown color.
This joint bears at its outer extremity three conical tubercles, one of which is large,
appearing like a subjoiut, and bearing a small tubercle; mandibles strong, pale, with
their edges and teeth black; teeth, four, rather dull.

The pupa.—After the larva has formed its cocoon within a folded
leaf, its body shortens and increases in diameter, assuming a somewhat
fusiform shape. Those parts that were light green become bluish or copper
color. After one or two days have elapsed the larva sheds its skin and
becomes a jmpa.

This is at first of a delicate green color, but in a few hours it changes to
a chestnut-brown, which sometimes becomes so dark as to be almost
black. This change in color is attended by a toughening and hardening
of the body walls. Frequently the head, thorax, and wing-sheaths be-
come darker than the r/emaining portions of the body. The posterior
third of the fourth, fifth, and sixth abdominal segments is much lighter
in color than the remaining part of the segments. AVheu tlie pupa is

much contracted, the lighter portion of each oi" these segments is covered
by the following segment: The length of the pupa varies fiom five-eighths
to thirteen -sixteenths inches (l(>'"''-20'"'"). Its form is shown on Plate
VII, Fig. 10. The wkig-sheaths nearly reach the fifth abdominal seg-
ment.. The tip of the abdomen is furnished with four hooks. A short
distance in front there are four other hooks, each one rising from a small
pit. Plate IX, fig. 2, represents two views of this part of the pupa, a the
dorsal view, and /> the ventral view.



270 REPORT OF THE COMMISSIONER OF AGRICULTURE.

Wbeu a field is badly infested with cotton-worms tliey freqnenUy eat

tbe folded leaves containing pupae (Plate VII, figs. 8 and 9). Occasion-

ally such pupae remain susi)ended by their books and fragments of the

cocoon attached to the remains of the leaf (Plate YII, fig. 10).

The duration of the pupa state varies greatly. During the warmer
part of tlie summer it is only six or seven days, but in the autumn indi-

viduals of this species have been known to remain a month in this state.

The adult.—The size and appearance of the adult are represented on
Plate VII, figs. 11, 12, 13. The general color of the upper surface of the

wings and body is light brown. The anterior wings are tinged with
wine-color on the inner and middle parts, shading into a light olive-

green on the external portions. These wings are marked by several

wavy transverse lines of a reddish color, and by a black or grayish spot
near the center of each wing; outer border fi-inged with white, with six

reddish, spots. These characters vv^ill serve to distingiiisl; this insect,

but a more detailed description is appended to this section.

Unlike the larva, the RdnltAletia argillacca is not confined to a single

article of food, the moths feeding upon sweets of many kinds. Although
nectar forjns a considerable part of this food, the moths seldom visit

flowers for this substance. A few plants possess nectar glands in addi-

tion to those of the flowers, and it is from such plants that these moths
obtain nectar. The cotton plant is one of this number, each leaf being
furnished with from one to three nectar-secreting glands. Usually thiere

is but one of these, which is situated on the lower surface of the main
rib, near the petiole (Plate VII, fig. 14) ; occasionally leaves can be found
in which ea(?h of the three larger ribs is furnished with a gland. This
gland appears to the naked eye as a swelling of the rib, in the

center of which is a depression containing usually a drop of clear, some-
what viscid, sweet fluid. ^Vhen this fluid is not consumed by moths,
ants, or other insects it vnll accumidate so as to form a large drop pro-

jecting beyond the walls of the gland. Other glands, similar in appear-

ance and function, are situated, one at the base of each of the three bracts

forming the involucre or " square," and sometimes also three additional

glands at the bottom of the calyx alternating with these bracts.

While in the field, during the summer of 1878, 1 became interested in

these facts, which I afterwards learned had been observed long before

by Professor Glover. When I informed Professor Eiley of certaiu obser-

vations that I had made, he suggested that perhaps the cotton-moth
also derived nourishment from these glands. Subsequently, a.t Bacon-
ton, we, in company with Professor Willet, went into the field at night
with dark-lanterns to study this subject. Within a half hour from the
time we entered the field, I had the pleasure of pointing out to Professor

Kiley a moth in the act of sipping nectar from a gland at the base of a
boll ; thus proving the truth of his inference. We also observed moths
feeding at the heads of Paspalum leave, a common grass gTowing as a
weed in the cotton fields. Although no other\ioths were observed at

that time to feed on the nectar of cotton, during the present season (1879)

many observations have been made showing that it is the normal habit
of this insect to do so. A few days after the discovery of the moth feed-

ing at the extra-floral nectar glands of the cotton, my host. Captain
Bacon, informed me that as he was riding home in the evening from a
distant part of his plantation he observed a large number of moths fly-

ing about some cow-pea vines that were growing in a corn-field. I at

once equipped nivself with a lantern and proceeded to the corn-field. On
ar]i\ii!g tiicre 1 v/itnessed a remarkable sight; thousands of the cotton-

moths were about the pea-vines feeding on the nectar excreted by a
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series of glands situated near the end of the peduncle which is produced
beyond the last flower or pod. Tlie moths were not at all shy, but would
remain engrossed in partaking of tlicir repast even when the lantern was
brought within a few inches of them. In no instance v;ere the moths
seen to visit the flower of the pea.

It is probable that the cotton-moth feeds upon nectar excreted by many
other plants. Mr. irrelcase observed it feeding at the ovate glands which
are situated at the base of the petiole of the larger coifee weed [Cassia

Gccidentalis), at the glands on the flower stalks of the cow-pea, and he
frequently noticed that when the moths were numerous they collected

among sweet-potato vines, where they appear to have been attracted by
the nectar secreted by two small glands on the petiole of each leaf, near
the insertion of the blade.

The subject of extra floral nectar glands is very interesting; and it is

one which has been studied but little. The problems presented by it are
quite puzzling. In the case of the nectar glands of flowers we have
organs which, serving to attract bees and other insects, and thus insur-

ing cross-fertilization, are very useful to the plant. But the functions
which extra floral nectar glands perform are seldom as obvious. In case
of the cotton plant these glands serve to attract the moths and thus in-

sure the oviposition of Gggs^ upon it. Thus the plant upon which the
glands are the most active will prove most attractive to the moths, and
hence will be the one the most likely to be infested by worms. There-
fore, instead of being beueflcial, as we know the floral nectar glands to
be, the extra floral glands seem at first sight to be injurious to the plant.

It was not until we learned that the small ants, so abundant in cotton
fields and which are attracted to the ])lants bythese glands, are the most
efficient check upon the increase of cotton-worms that we-understood
how beneficial these glands really are. For, although the moths, led by
instinct to oviposit only upon the foo<l plant of their young, would visit

the cotton plants even if the glands were not present, it is not improb-
able that the ants are first attracted to the plants by the supply of nec-
tar which they find there, and as this nectar is secreted by the very
young plants the ants doubtless begin the destruction of cotton-worms
as soon as they appear. The statement of Professor Eiley that " these
sweets are first produced when the plant begins to flower and fruit"

{Annual Report Department of Agriculture, 187S, p. 215), was merely a
conjecture which subsequent observations failed to confirm.. In reality,

glands were found on some cotyledons; these, however, did not seem to
secrete nectar; but the gland on the first leaf begins to secrete nectar
(as indicated by the first visits of ants) about the time that the third or
fourth leaf expands.*
The cotton-moth is not confined to a diet of nectar, as many fruit-

growers have learned to their cost. Frequently the fig crop is completely
destroyed in some sections of the cotton belt, as is also the August crop
of peaches. The moths have also been known to feed on apples, grapes,
melons, and the jujube. A remarkable instance of their feeding on
melons in Wisconsin was communicated to Professor Kiley last year by
Dr. P. E. Hoy, of Racine, Wis.

Recently, at my request, Dr. Hoy sent to this department a specimen
of a melon-eating moth, and it proves to bewithoutdoubt/l/67<« argilla-

cea. Dr. Hoy's observations are very interesting, not merely as illustrat-

ing another mode in which this pernicious pest may be the source of

*TLe bearing of tliiK subject of iiect.ir npou tlio subject of the euemiesof tLe cottou
plant is so iuiportrmt that we requi'stetl Mr. Tielease to prox>are a pai»er upou it, \Ybit;b

will be found in tbe special report.



272 REPORT OF THE COMMISSIONER OF ACJRICULTURE. •

serious annoyjojco, but also as bearing on the question of the migratory
l)Owers of the moth. We sliall have occasion to refer to this again.
Although it a))pears from the letter of Dr. Ho.v that the moths injured

only those melons which were cracked, it is certain that in the case of
figs, (leaclies, and grapes the moths have the ])ower of piercing holes
through the unbroken rind of the fruit, and thus of destroying fruit pre-

viously uninjured. That a moth should have this ])o\ver is a remarkable
fact. As a rule, buttertlies and moths are only able to sip tlnid sweets
from open reservoirs, as the nectaries of tiowejs, the organ witb which
this is done being soft and flexible.

AVhile i]i the field 1 ;t year I carefull}" watched tlie operation of pierc-

ing the skin of a peach. At times the moth used the tip of its maxillae
as if it were trying to ])rick a hole into the fruit ; at other times the tip

of the maxillae was incurved, and the dorsal surface thus jiresented to

the peach used as a rasp. A study of the structure of the maxillae
shows how well axlapted they are for i)iercing and rasping. The tip

of the oigau is well adapted for ])iercing, as is shown by Plate IX,
Fig. 3; an<l the portion immediately ))receding the tip is equally well

adai>ted for rasjiing, being furnishe<l with numerous spines on the dor-

sal suriace. The ventral surface of this part of the organ is also i)ro-

vided with spines. Probably these are of little use in piercing the rind

of fruir, but doubtless they aid much in enlarging a hr.le when it is once
made, and also in lacerating the pulp of fruit, thus setting free the juice.

Plate IX, Fig. 4 represents a cross-section of the maxillae. The relation

of all the parts is well shown, excepting the arrangenumt of the Tuusoles

whicb are within the walls of each maxilla. These muscles were torn

in cutting the section.*

There has been some discussion respecting the natural position of the
moth whOe at rest. I found that in the field it almost iuvariably alights

with its head down, but the majority of specimens which I saw in houses,

when resting on the walls, did so Avith the head directed upwards.
During the warmer })art of the season the moths in confmemeut began

to oviposit within thirty-six hours after emergijig from the pupa state.

Duiing the autumn the time varied from four days to a wes^k. The
greater number of eggs are laid during the night. As already stated,

the eggs are deposited chiefly on the lower surface of the larger leaves

on the niuldJe thiid of the plant. This may be oax ing to the fact that
the moth is attracted to that part of the plsmt by the nectar glands
whicli are on the leavi^s. In fact, Mr. Trelease ol>served moths alter-

nately sipping nectar ('ri)m these j^lands aiul ovipositing. During the
operation tlie moths flew irom leaf to leaf and from plant to plant, each
moth de])ositing Init a single egg on a leaf. Still, it we accept this as

explaining why the moths oviposit on that part of the plant, it is diffi-

cult to say why more eggs are not laid near the glands on the involucre,

which the moths also frequently visit.

The number of eggs laid by a single moth ])robably varies from 400
to 600. September IJ, I counted the number of eggs in the ovaries of

a female taken in the field. There were 400 well-developed eggs and

* As tLis report, is wiilten cliieflv for tliose wlio have not made a special study of en-
tomology, a few words in explanation of tlie structure of Ihe niajiillae of mollis wiU
not l)e out of place. In tbeir sirajtiest form, Ibe moulh parts of insects consist of au
upper lij), an under lip, and two pairs of jaws acting horizontally between them. In
the case of butterflies and moths (LrpidopUra) the lower pair of jaws (the maxillae)
is developed into two lout;, tiexible oigaus ; each of these bason one side a groove,

and the two are fastened together so thai the grooves lonn a tube, as shown iu tb«
ceu;erof I'^ii'. 4, PI. IX.



REPORT OF THE ENTOMOLOGIST. 273

284 immature ones. After tliat date I dissected many females, but
found only immature eggs.

It is difficult to say how long this insect exists in the adult state;

doubtless the time varies greatly with the season. Moths of the third

and fourth broods die in confiuenient within five days after their exclu-

sion from the pupa, while, as we shall show later, those of the last brood
remain alive several months.
The number of broods of this insect in a single season is also some-

what difficult to determine. For not only does the earliest brood ap-
pear at different times in different sections of the cotton belt, but in the
same locality different individuals of the first brood were found to vary
in age nearly two weeks. As a result of this variation during the latter

part of the season, examples of all stages were found at the same time
in the same field. Still a large proportion of the cotton-worms in a
given locality undergo their transformations at nearly the same time; so
that broods sufficiently well marked for our purpose have been ob-
served. And we conclude that in those sections in which we believe the
moth to hibernate, there are each year at least six broods. By the 1st
of September of the present year (1879) larvae of the fifth brood (third

crop) were appearing in considerable numbers in Central Alabama.
Moths bred from specimens of this brood which were sent to this de-
partment began to oviposit October 10, and October 15 larvae of the
sixth brood began to appear. It is probable that the sixth brood ap-
peared at an earlier date in Alabama, the development of the speci-

mens in my breeding-cages being retarded by the low temperature of
the room in which they were kept.
One of the most remarkable things in the . natural history of this in-

sect is the power of flight which the moth possesses. There is no rea-
son to believe that the species can survive the winter north of the cotton
belt ; still, the moths have been repeatedly taken far north of the limit
of cotton culture ; we are, therefore, forced to conclude that these moths
have flown, aided perhaps by winds, from some portion of the cotton
belt to where they were found ; or that they are the descendents of such
moths. Dr. Packard has taken the moth on Coney Island and in Salem
Harbor. Mr. Edward Burgess states that it flew aboard his yacht in
Boston Bay, September 9, 1873. Mr. Grote informs me that it has oc-
cuiTed at Buffalo in September and October, and that he has heard of
it at Chicago, Detroit, London, Ont., Albany, and iSTew York. Profes-
sor Riley reports it from Chicago. The letter of Mr. P. R. Hoy, already
quoted, shows that it has occurred at Eaciue, Wis, in the autumn,
repeatedly, in great numbers. And one unbattered specimen was taken
at Ithaca, N. Y., in the fall of 1879. It will be noted that, in all the in-

stances in which the date of the occurrence of the moths in these north-
ern localities is given, they were found only in the autumn. This confirms
the conclusion that the moths cannot endure a northern winter, and
that their presence in the Northern States is dependent on migrations
from the South.
That the moths found in the Korth may be, in some instances, simply

the descendants of moths that have migrated from the South, and that
this species has a l^orthern food-plant, is indicated by the fact that many
of the specimens taken were in a fresh condition when found. I was
led by this lact to endeavor to ascertain if the larva had ever been found
in the North. As Dr. Hoy informed me that he had repeatedly found
the moth while the wings were yet soft, not quite dry, I felt sure that the
larva could bo found near Racine if anywhere in the Northern States.
I therefore sent Dr. Hoy specimens to compare with the different larvae

18 Aa
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in his collection, and was rewarded by receiving from him a specimen
which was undoubtedly the larva of Aletia argillacea. Respecting it Dr.
Hoy said

:

I send to-day the only AVisconsin larva of the AJclia. I only received five, one of
which I jireserved; the other four died in my breeding-cage, as I did not know what
they were, and was deceived as to the plant on which they were found. This is my
record: "Taken in Pike Woods hy Mary Dcel, August 10, 187U; food-plant not satis-

factorily described ; unknown to me."

A detailed description of the adult is appended.

*
Alexia argillacea, Hiibner.

$ 2 .—Color above light brown tinged with olive-green and wine color. Expanse
of wings one and three-sixteenths inches to one and seven-sixteenths inches (SO""™ to

SB""). Length of body thi-ec-sixteenths to eleven-sixteentL? inches (13'"™ to l?""").

Head varies from light brown to wine color, with a small whitish tuft before. Anten-
nae clothed with dark-wine colored and white scales above, and short yellow hairs

below. Mandibles conic, light yellow, furnished at the tip with a brush of spiny
hairs. Labial palpi densely clothed with short stales which are white and wine color

mixed; second joint twice the length of the first; third joint equaling the first in

length but much smaller. Thorax same color as head. Anterior wings tinged with
wine color on the inner and middle part, shading into a light olive-green on the ex-

ternal portion. In some specimens the anterior wings are light olive-green through-
out ; in other specimens the reddish tinge is very pronounced.
External to and in front of the central portion of the anterior wing is a conspicuous

black or grayish spot, composed of dark scales interspersed with Vi-hite ones. Parallel

to the anterior margin of the wing is a row of four minute white spots; one is sit-

uated at the base of the wing, one between the dark discal spot and the anterior mar-
gin of the wing, the other two at equal distances between these ; one or more of these

spots are frequently wanting, and sometimes each one is surrounded by reddish scales;

the anterior wing is also marked by three transverse wavy lines, of a reddish color

margined with white ; the inner line is one-fourth of the length of the wing from the
body, the second line is near the middle of the wing, and the third line is outside the
discal spot. Fringe white with six reddish spots

;
posterior wings with basal portion

light, and outer part clouded ; lower surface light brownish gray ; anterior wings
with disk clouded and a short reddish band on the outer third of costa

;
posterior

wings with a transverse, narrow, wavy, brown band near the middle of the wing.
Described from 75 specimens.

The three crops oip woR:*rs.—l!?'otwitlistanding that there are

probably five or six broods of cotton-worms every year in the southern

and central parts of the cotton belt, it is generally believed that there

are only three broods. These have been designated by the planters as

the first, second, and third crops respectively. It is impossible to state

a rule by which it can be determined to what broods the three crops

correspond, as this differs in diiierent localities and different seasons.

Almost invariably the first brood of worms, and very often the second,

also, are so small that they eseape the notice of observers. After a
brood of sufficient size to be easily perceived has been developed, in

about two more generations a sufficient number of worms is produced
to strip tha cotton of its foliage. The result of this, as will be shown
later, is the destruction of the greater part of the worms also. The sub-

sequent broods are small; on this account, and because of the cotton

crop being destroyed, the planters lose interest in the development of

the worms, and the later broods are not noticed. In a word, the idea

of there being only tliree " crops" of worms has arisen from the fact

that as a rulethere are only three broods of sufficient size to be noticed

by the planters before the cotton crop is destroyed, or before the cotton

has reached a stage of maturity, after which the eating of the foliage

by the worms is not considered a calamity. In some instances the first

cro}) of worms is doubtless the second brood of the season; in some in-

stances it is not until the third brood is produced that the worms are

of sufficient numbers to be observed, and thus designated as a crop.
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The term " crop of worms " has become thoroughly incorporated in

the language of those most interested in the cotton-worm ; and, more-
over, it is a very convenient term. We shall therefore adopt it ; em-
ploying it, however, in the sense in which it is generally nsed. Thus,
by first croj) of worms we shall mean not the first brood, but the earliest

brood that is of suftlcient size to be easily noticed, and the second and
third crops are the two broods immediately following the first croi).

The term brood will be used in its usual sense.

Disappearance of thikd crop.—While eoniemplating, in the
autumn of 1878, the immense number of worms which constitute

the third crop, I was struck with the fact that if even a thousandth
part of them v^'ere to mature and survive the winter the second brood in

the spring would be of sufilcient numbers to destroy all the cotton. I

was therefore interested in watching the disappearance of this so-called

third crop.

The result of these observations shows that when the cotton-worms
occur in sufficiently great numbers to strip the cotton of its foliage the
gTeater part of that brood perishes at once.

When the leaves of the cotton are destroyed the worms are forced to

migrate in search of more food, or, if they are fully grown, as is often

the case, in search of places in which to undergo their transformations.
While at Faimsdale, Marengo County, Alabama, August 28, 1878, 1 was
fortunate enough to witness an attempted migration of this kind, which
was attended with astonishing results.

As soon as the larvae left the cotton stalks they experfenced great
difliculty in crawling over the surface of the ground. Clinging hold of

the loose i^articles of earth by its prolegs, a larva would attempt to
stretch its body forward in the manner peculiar to " loopers," but no
sooner was the anterior part of its body raised from the ground than
the insect, unable to balance itself upon the crumbling bits of earth,
would fall to one side with the full length of its body upon the ground.
Had it been a cloudy day, or had the ground been shaded, this would
not have been so serious a matter to the larva ; but, as is usually the
case at that season of the year, the sun was shining with an intense heat
and the surface of the sod was as hot as the sides of an oven. The
larvae did not seem to sufler so long as they were resting with their legs
upon the ground, but no sooner did one of them fall so as to touch the
earth with its body than it began to squirm violently. Sometimes a
larva would regain its position upon its legs, but the first attempt at
looping would result as before, and in a very short time, often not more
than one or two minutes, it would succumb. The number of worms de-

stroyed in this way is immense. I am certain that in the field in which
I made these observations there were to each square foot of land at
least an average of five dead worms that had been killed in the way de-
scribed within a few hours. Other causes tend to render this destruc-
tion more complete. Thousands of larvae are destroyed by ants. I\lany

pupae and lar^'ae which have " webbed up " and partially transformed
are deprived of their co^^ering of leaves by their voracious companions
and fall to tlie ground, where they perish. And still others, apparently
more fortunate in transforming within the folds of the leaves of other
plants than cotton, are imprisoned in their retreats by their companions
which follow and attempt to use the same leaves for the same purpose.
Disappearance of the last erood.—Evidently after the disap-

pearance of the brood of worms known as the third crop, one or more
broods are usually developed in some parts of the cotton belt. Wherever
the earliest spring brood is of considerable size, there will be developed
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in the second generation a sufficient number of worms to attract general

attention. In this case the fourth brood will constitute the third crop,

and there will remain sufficient time for the development of one or two
later broods. As already explained, these broods are small and attract

little attention. Kevertheless, the disappearance of the last brood is

one of the most important points in the life-history of the cotton-worm.
It is here that we may hope to learn much on the long-disputed point

as to whether the species dies out each year in the United States or not.

I regret that I have not been able to make personal observations on
this point, as my stay in the field extended only to the first of October.

Fortunately, careful notes bearing on this subject were taken by Prof.

E. A. Smith, at Tuscaloosa, Ala., and by Prof. I. E. Willet, at Macon, Ga.
From these notes and from other material given in the special report,

we feel warranted in stating the following conclusions respecting the
disappearance of the last brood of worms : In making preparations to

undergo their transformations, individuals of this brood do not differ in

habits from those of the preceding broods, except that, as the foliage of

the cotton is frequently destroyed, it becomes necessary for the worms
to seek other places in which to web up. Thus we see the worms web-
bing up, not only in the leaves of cotton, but in the leaves of any plant

that they can find, and even in the crevices of bark of trees, ^o tend-

ency on the part of the worms to make a denser cocoon than those of

the preceding broods was observed. A large part of the pupae, which
were enveloped in leaves of cotton, became exposed and fell to the

ground owing to the consuming of the leaves by other larvae. Many
such pupae would naturally fall prey to predaceous insects or be de-

stroyed by other causes. Thus we find, as with the third crop, that a
large proportion of this brood is destroyed in a very short time after

assuming the pupa state. The length of time "which individuals of this

brood remained in the pupa state varied greatly ; many moths emerged
early in October, and a few emerged each day till the latter part of the

month, when heavy frost occurred. The only instances of moths emerg-
ing fi?om the pupae state after a heavy frost, of which we have been able

to learn, are those mentioned in Professor Smith's letters of October 26

and ISTovember 4, and in Professor Willet's letter of December 11.*

Professor Smith also wrote, December 30: "All the chrysalides which I

have examined are dead, so that not many, if any, will sui-vive the

winter."
First appearance.—]5s^o point in the life-history of the cotton-worm

is of higher interest than the first appearance of the insect in the spring.

Kot only may we expect to learn here important facts bearing upon the

question of hibernation of the species in our territory, but other facts

which will be of service to us in our efforts to devise some way in which
to check the increase of this pest as soon as it appears. The general

impression has been that the earliest appearance of the worms in the

cotton fields was during the latter part of June or in July. This has
been urged as a proof ot'the theory that the si)ecies dies out each season

in the United States, and, what is much more serious, this idea has
influenced the planters to neglect making any efforts to destroy the

worms early in the season.

Although vigorous efforts were made to collect specimens of the moth
early in the spring, none were observed. Baits of various sweetened
mixtures were exposed; these attracted many moths, but none of

them were Aletia. Neither did any specimens of the cotton-moth

* See special report.
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come to light at tliat season. This, however, only proves the futility of

any attempts of this kind to destroy the moth at that season of the year,

for we know that moths were present and ovipositing on the cotton very
soon after the young plants emerged from the ground. This is shown
by the fact that May 21 a full-gTown larva was found in Dallas County,
Alabama, on some small cotton, which was planted April 30 and was
well up about May 8. On May 23 another larva was found in the same
field. As this cotton was immediately adjoining some which was planted
a month earlier, there is a possibility that the larvae were hatched on
the latter, and migrated to the place where found ; but in any case it is

evident that moths were flying and ovipositing on the cotton while it

was yet quite young. Other larvae were observed at this time ; one
May 23 on the older cotton, and another Jun^3. These particular

instances are cited, as there is no doubt of the identity of the larvae.

We believe, however, that they were found even earlier in the season.

Colonel Lewis, of Vernon Station, in the Canebrake region, Alabama,
found a full-grown larva May 17 ; and May 24 they were reported from
two other plantations in the Canebrake.
Thus we see that there is not as long an interval between the disap-

pearance of the last brood in the fall and the appearance of the first

brood in the spring as was supposed. In fact the interval is as short as
possible ; for the moths oviposit on the cotton as soon as there is suffi-

cient food for the larvae. The first larva found by Mr. Trelease this

season had consumed several plants.

A topic of scarcely less interest than the date at which the cotton-

worms first appear is the localities in which the first brood occurs. Ev-
ery planter with whom we have conversed on the subject informs us
that in each locality the worms first appear on a certain plantation, and
on a very limited part of that plantation. We examined several of
these places carefully, but found no striking local peculiarities. They
all agTee, however, in being on low land and where the cotton has a
thrifty growth. In connection with this testimony of the planters, we
must take into account the fact that they seldom observe the worms till

the latter part of June or even till July. It is evident, therefore, that
it is the first " crop " of worms that appear in the above described lo-

calities, and that the testimony has but little bearing on the origin of
the first brood. As yet we have but little data upon this point ; but
that which we have indicates that the first brood of worms is scattered
indiscriminately over those sections in which they occur. Specunens of
the first brood were found by Mr. Trelease on cotton growing on bottom
land, in a swamp, on an elevation rising from this, and on a ridge con-
siderably distant from the swamp. Thus no local peculiarities of the
soil seem to influence the distribution of the worms, except that where
the cotton is the earliest the moths first find a place to oviposit.

We have, therefore, a very interesting problem presented to us. Why
is it that if individuals of the first brood of worms occur indiscrimin-
ately on cotton growing on wet and on dry land, that the greater pro-

portion of the second or third brood (the first crop) is found only on
low, wet lands ? The only explanation we can offer, so far, is that in

the wet lauds there is but little to check the natm-al increase of the
species ; while in dry lands the predaceons insects, especially ants, de-
stroy a large proportion of the larvae of the earlier broods. This point
will be referred to again under the head of "influence of weather."

It has often been asserted, especially by those who advocate the theory
of immigration of the moth, that the cotton-worm appears first in the
western and southern portions of the cotton belt, and progresses regu-
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larly toward the east and north. But this does not seem to be the case.

As we have already shown, in the spring of the present year (1879) the
worms were in Central Alabama a-s early as there was food for them.
And in 1873, when the first brood was so large as to attract general at-

tention, the worms appeared simultaneonsly (during May) in Jackson
County and Gadsden County, Florida; Decatur County, Georgia; Ma-
rion County, Mississippi; and Atascosa County and Victoria County,
Texas.
Hibernation.—How does the cotton-worm pass the winter ? This is

a question most often asked respecting this insect, and it is only recently
that an answer could be given.

It has been contended by some that if the cotton-worm survived the
winter in the United States, it would exist in such numbers in the spring
that it would sweep away the young cotton plants at once. But, from
what we have seen of the disappearance of the " third croi>" and of the
last brood, it is evident that in any case only a few individuals survive
the autumn. Many have believed that the pupae of the last brood pass
the winter in the ground. This we now know cannot be the case, as the
larvae of the last brood web up in leaves in a similar way as do the
larvae of other brood Sj and those pupae which fall to the ground on
account of the destruction of their leafy covering are soon destroyed by
ants. Even if they were not destroyed, they have no power of working
their way into the earth, as has been supposed by many. Of the very
many pupae which have been found in the ground and sent to this de-

partment by persons supposing them to be those of the cotton-worm,
not one has proved to be such. Many moths closely related to the cot-

ton-worm—that is, belonging to the same family (the XoctukJae)—pass
the winter in the ground in the pupa state. It is such pupae, and espe-

cially those of the boll-worm, that have been mistaken for those of the
cotton-worm.
The pupa of Alctia is rci>reseuted on Plate VII, fig. 10, and tliat of

the boll-worm on Plate VIII, fig. 9. But the most striking difixjrence

between the pupae of these two insects is exhibited by tlie form of the
spines at the posterior end of the body. In Aletia the spines are eight
in number, and are hooked as shov/n in the enlarged figure (Plate IX,
Fig. 2). The pupa of the boll-worm has but two spines, and these are
straight (Plate XVI, fig. C). By observing this point it is easy to dis-

tinguish the pupa of Alctia from that of the boll-worm ; and as soon as
this is generally known we will hear less frequently of the former being
plowed up. In fact there is now no reason for believing that the cotton-

worm ever enters the ground to undergo its transformations ; or that it

ever passes the winter in the pupa state. Numerous instances of pupae,
which were undoubtedly those of the cotton-worm, remaining alive after

heavy frosts, and even till midwinter, are on record ; but it is a suggest-
ive fact that there are but few well-authenticated instances of pupae
producing moths after heavy frosts have occurred, those mentioned in

the letters of Professors Smith and Willet, referred to above, being the
only ones known to us. Is it not probable that observers have been
misled by the movements of pupae containing parasites ? Every ento-

mologist knows that dead pui)ae are frequently seen to roll about as if

alive, the motions being due to the parasite within ; and .--several in-

stances have come to our notice where pupae of Alctia, that were sup-
posed to be alive in midwinter, have proved to be parasitizeti.

Many ])lanters believe that they have seen the adidt during winter and
early spring. But in nearly every instance when such moths have been
sent to an entomologist they have proved to belong to some other species
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than Aletia argillacea. Many moths have been sent to this department
by persons supposing them to be the cotton-moth ; but in every instance,

with one possible exception, they proved to belong to other species.

During the winter of 1878-'79 the following named local observers for

this department were on the lookout for liviug pui)ae or adults of A,
argillacea : Professor Willet, at Macon, Ga. ; Professor Smith, at Tusca-
loosa, Ala. ; Dr. Anderson, at Kirkwood, Miss., and Judge Jones, at Vir-

ginia Point, Tex. Not one of these gentlemen was successful. Profes-

sor Smith, in particular, made great exertions to obtain specimens of the
adult. He had sweetened mixtures for attracting moths exposed during
the entire winter ; but although he constantly obtained other moths, as

already stated, not a single Aletia was found. It is important to note
that Professor Smith's observations were made at a point which may be
farther north than the cotton-moth can hibernate. But in the latter part
of December Professor Willet made a trip to Southern Georgia, where
a careful search was rewarded only by a few dead pupae and many empty
pupa-skins ; the latter were found in dead wood and under bark of pine
trees ; many were also taken from ragweed on edge of a cotton field.

In addition to the efforts of the local observers, Mr. Schwarz, who has
had a wide and very successful experience as a field entomologist, made
an extended tour through the cotton belt in order to ascertain what he
could respecting the winter quarters of this insect. ]\Ir. Schwarz was
no more successful in this particular than were his colaborers. A de-
tailed account of his trip is given in the special report.

In conwsidering the results of Mr. Schwarz's observations, it should be
remembered that during the greater part of the time vrhile he was in the
field the weather was unusually cold, so that hibernating insects would
not be likely to be out from their places of concealment ; and that, as
Mr. Schwarz has well said, the failure to find the hiding place of the
cotton-moth is not proof that the species does not hibernate, for he also
failed to find in their winter quarters other insects which are very com-
mon, and respecting the hibernation of which there is no doubt.
Although we firmly believe (both from the a posteriori reasons, which

were given at length in the special report, and from positive evidence to
be soon brought forward) that the cotton-moth hibernates in some por-
tions of the cotton belt of the United States, we have given these nega-
tive results at length, not merely for their purely scientific interest, but
as furnishing valuable data to be used in making plans for the destruc-
tion of this pest. For they show conclusively the impracticability of
attempting to destroy the insect in its winter quarters.
The undoubted positive evidence of the hibernation of this insect con-

sists of a very limited number of observations ; for although we believe
that at least few of the many planters who think they have observed
the cotton-moth in midv>'inter and early spring are right, still the fact
that in every instance but one,* when specimens of the moths observed
have been sent to entomologists, it has been found that some other species
has been mistaken for Aletia argillacea, prevents our accepting testimony
of this kind.

But we cannot doubt the statements of so accurate an observer as
Mr. Thomas Affleck, who says, in his Southern Eural Almanac, 1851,
pp. 49, 50

:

On the 22d of December last, 1849, I saw great numbers of tie cotton-moth during
the dusk of the evening flitting about the fence-corners, dead trees which still retained

* Prof. C. V. Riley Las received two female cotton-moths from James F. Bailey, of
Marion, Ala. These niotha were tahen on the night of the 12th of February, 1£80.
They were taken from a mock-orange tree {Cerasna carolinenaia) then iu bloom.—
lAmerican Entomologist, March, 1830.
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their bark, and about certain pbeds near this village—Washington, Miss. The weather
was and had been nuHeasonably warm. A few cool d'ays followed, during which I could
not find a single moth. But again, on the 27th or 2Sth of the same month, I saw them
in equal numbers." I leave it to naturalists to say whether or no this settles the ques-

tion of hibernation. It is positive evidence, so far as it goes. Whether they continued,

to exist until the cotton plant was large enough to support their progeny I cannot say;
nor could I satisfy myself as to where they found shelter.

Equally interesting are the observations of Mr. John P. Humphreys,
late naturalist and entomologist to the State department of agriculture

of Georgia, who says in a letter which we recently received from him

:

Ist. That it Mhernates in the chrysalis state.—This may be true of other "cut-worms"
(which in some cases I doubt, while in others I know), but there is not the slightest

warrant for any such supposition in the history of A. argillacea, Hiibn. This question

I have subjected to the most crucial test, selecting 3,200 larvae and noting their change
into the pupa state. I planted them in detached groups (as chrysalids), tinder dif-

ferent soils, and at different depths (the latter to do away with cavilings). Some I

Elaced just beyond the frost-line, others at the line, and, again, others just above the
ne. (Was there ever a chrysalid foolish enough, when forced to bury itself under

terra firma, to leave its work of protection half-way done?) In every instance the pupa-
tion under ground was a failure. You well know how bewildered an ant becomes when
its antennse are removed; just so with A. argillacea when the chrysalis is entombed.

I am giving you general outlines, which, I am sure, will appear plausible to j'ou as an
insect physiologist. Two of these moths (preserved in my cabinet) did actually bur-

row upwards from a depth of three inches, in soil that was quite loose and not com-
pacted by the cold and the winds of winter (to say nothing of accidental pressure),

and their wings were so much mutilated by their escape as to serve them no longer aa

instruments of flight. These experiments, repeated over and over, have proven to me
the impossibility of anything bordering upon a general pupation of A. argillacea under

ground.
2d. That it Mhernates as a moth.—This is overwhelmingly true. Not under the leaf-

less stalks of cotton, nor under the clods of dirt and rocks about them, but beneath

the scales of pine trees in neighboring forests, in cotton-gin houses and elsewhere

(particularly in the first-named), have I found the A. argillacea in numbers from De-

cember until May, wings perfect, no scale abrasions, and agility equal to that of any
brood. I have found the moth in iron concretions not far from Cuthbert (Randolph
County, Georgia), in the vicinity of Burgess Mills. This curious contrast you may
note en passant : while the first broods (May to Juno 16) invariably appear first in the

hamraock-growth-bordered plantations, the moths of the last brood are found in mid-

winter principally amid the pine growths. On this point, however, I have no space

to elaborate. Your own reasoning will be as good aa that of any one else.

In another letter Mr. Humphreys states

:

I found the moth (A. argillacea, Hiibn.) hibernating on Saint Simon's Island, Geor-

gia, February, 1876, and near Brunswick at the same time. I also found it in Ran-
dolph County, Georgia, November 8, 1876. The hibernating moth has been seen in

barns and cotton-gin sheds from November to May, in the counties along Chatta-

Jioochie River, Decatur, Early, Clay, and in Thomas, Brooks, Lowndes, on the Glynn
(Atlantic) coast.

And Professor Grote himself, in the paper in which he proposes the

theory of migrations, says

:

The last brood of worms changed into chrysalids in myriads on the leafless stems,

clinging by their few threads as'best they might, and disclosed the moth in the face

of the frost, many of the chrysalids perishing. Afterwards, on sunny winter days, I

have noticed the live moth about gin-houses and fodder-stacks, or the negro quarters.

Professor Grote adds : " Was this a true hibernation, or merely an

accidental survival *? The locality and the condition seem to me alike

artificial." It appears to us that just the conditions described may be

found on any plantation in the South, and that a few " accidental sur-

vivals " are all that is necessary to perpetuate the species in any locality.

It has often been urged, by those who believe that the presence of the

cotton-worm in our country is dependent upon the immigration of moths

from other countries, that, did the species hibernate in our territory,

the moths would be seen early in the spring. We believe that the only
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reason it has not been observed more often at that season of the year is

that it occurs in small numbers and that very few observers have thor-

oughly searched for it at that time. That moths are present and ovipos-

iting on the cotton very soon after the young plants emerge from the
ground has already been shown in the section on the first appearance
of the worms.
Our conclusions are that the species does not hibernate as a pupa,

but that in certain portions of our cotton belt the species does hibernate

as a moth. The number of moths, however, which survive the winter
is very small compared with the number of pupae of the last brood of

the previous season.

It is probable that ofthose moths which mature before frosts sufficiently

heavy to destroy the pupae occur, only the more vigorous individuals,

and of them especially those which choose unusually-protected situa-

tions for their winter quarters, are able to survive the winter.*

As to localities in which the species hibernates, we conclude from the
data drawn from a study of the past history of the insect that in the
following-named places the moth usually survives the winter

:

Texas.—Principally in the Colorado and Brazos bottoms, as far north
as Grimes County and as far south as Victoria ; occasionally as far north
as Cherokee, possibly to Upshur, though not probable.

Louisiana.—The southeastern parishes along the river^—East andWest
Feliciana, East Baton Eouge, and Iberville; possibly Saint Landry,
Avoyelles, Concordia and neighborhood.

Mississippi.—The southwestern counties, near the river—^Wilkinson,

Adams, Amite, &c.
Alabama.—Principally in the "cane-brake" region; possibly in the

southeastern counties, along the Chattahoochee.
Florida.—Principally in those northern counties near the Appalachi-

cola—Gadsden, Jackson, Leon, &c.
;
possibly in adjoining cotton-grow-

ing counties.

Georgia.—Southwestern counties—Decatur, &c., along the Flint and
Chattahoochee; in former years probably in the Sea Islands and coast
counties.

INFLUENCE OF WEATHER.

It seems curious that observers should be so divided in opinion as they
are concerning so simiDle a point as whether a mild or a severe winter
is the more apt to be followed by a bad worm-season. Of the corre-

spondents of the department, some hold one view, others the directly

opposite opinion, while still others state that the degree of severity of

the winter makes no difference whatever with the extent of the ravages
the succeeding season. Those holding the last view base their opinion
on the fact that they have actully known disastrous worm-seasons to
follow cold and warm winters indiscriminately, t

Those holding the opposing views referred to also claim to found their
opinions upon actual experience. The advocates of the view that a
severe winter will be followed by the worm give as their explanation the
fact that during warm winters the moths come forth from their hibernat-
ing quarters and die of hunger, whereas while in winter quarters and in
the true state of hibernating somnolency not only is no food necessary,
but they are less exposed to dangers of all kinds which would assail

them if they flew out, attracted by sunshiny weather. The upholders

*For a full discussion of the theory of migrations of the moth, see special report, pp
100-121.

t This fact has been used as an argument for the migration theory.
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of the tlieory tliat warm winters are more apt to be followed by the worm
siuiply urge the idea that the severity of the colder winters kills the
hibernating individuals.

The truth of the matter, as it seems to us, is that, other things being
equal, a warm winter is more favorable to hibernation than a cold one.

It seems to be true that the cotton-moth was originally a tropical or sub-

tropical insect, and that only in favored localities within the limits of the

United States can it hibernate at all. As we go northward the winters

become too severe for survival from one season to another. Farther
south, then, winters approaching to this northern severity must be un-

favorable, while winters approaching those of the normal habitat of the
moth will prove favorable. This is reasoning in the abstract. Actual
experience seems to show that occasionally the greatest worm-years
follow undoubtedly cold winters. This seems to have been the case with
the season of 1873, in some parts of Alabama at least. Such instances

we think, however, must be laid to a combination of other causes, work-

ing through a series of years; and that instead of the severity of the pre-

ceding winter having been the sole cause, the ravages of the worms
would have been even worse had a mild winter come before.

Another and more important point concerning the inSuence of weather,

brought out by the 1878 circular, was, do the worms flourish most in a
wet or dry season ? In the answers to this question great unanimity
was found. With but few exceptions, the general opinion seems to be
that wet years are the most disastrous caterijillar-years.

This fact (for such it undoubtedly is) has been always accounted for

by the fact that wet weather i)roduces a rank and succulent weed, of

superior nourishing power to one dwarfed and dried by continued

drought, and by the fact that in hot dry weather many worms are

actually killed by the heat of the sun and by the oven-like heat of the

earth when marching is attempted.
Another point, intimately connected with this last, is the one that the

low, damp parts of a field are the ones where the worms always appear
first in spring. This may be accounted for by the probable fact that on
damp parts of a plantation the early cotton grows faster than on the

drier parts ; nectar is earlier secreted from the foliar glands ; the hiber-

nating moths are attracted by the nectar to that part of the field, and con-

sequently more eggs are there laid.

Both of these facts haA^e, however, been accounted for by a plausible

theory, first publicly put forth by Mr. N. A. Davis, of Cherokee County,

Texas, in 1806 or 1807, and which is as follows : The ants which are so

numerous in cotton fields destroy many eggs, young larvae and pupae of

Aletia. These ants abound most in dry lands, hence in such localities

the worms are not permitted to multiply to so great an extent as in wet
lands. On the other hand, in wet seasons the ants are kept in check,

and consequently the worms multiply greatly.

Mr. Davis draws the following practical conclusions

:

Let no wet lands be planted on Tvhicli tlie ant cannot live, nor let tlie liiglilands be
plowed while wet to destroy tho aut, and I am persuaded that the cotton crop will

never be destroyed by the worm again. The observance of these facts will do more
than all the poisons discovered and all the poison-distributers combined to protect

the planter in hia toil and guarantee him the rewardt; of his hands.

Almost simultaneously with the letter from Mr. Davis in one extreme
of the cotton belt came a communication from Mr. J. C. Brown, of Willet,

Barnwell County, South Oarohlia, the other extreme, expressing almost

precisely the same views. Mr. Brown introduced this in his reply to the



REPORT OP THE ENTOMOLOGIST. 283

1878 circular, ^vhich he had rctaiued until this time to make further

observations. He says

:

Tlie common ant ruaintaius an equilibrium when it is not too ice/. TLo ant will

destroy the eggs unless the rainy weather keeps it in its retreat. This is the reason
that a dry season is never a caterpillar one.

Upon receiviug this we wrote to Mr. Brown for further particulars,

and received the following reply

:

Dear Sir: In answer to yours of the 29th instant in relation to cotton-worm and
whether the common ants were destructive to it, would reply that I have observed
the ant on the cotton plant and apparently seaehing it for prey. During sunny
"weather they are numerous, every cotton plant having several crawling over it, and
they do destroy the eggs of the cotton-worm, for I have seen them stop a,s soon as they
came across them and eat and carry them away. In wet weather the ant has retreated
to its quarters and few can be found anywhere in the cotton field, and the caterpillars

have undisturbed opportunity to multiply and increase.

We have the worm hero now in force, and would be greatly damaged, but its first

appearance was two weeks too late. And I have noticed that my theory of the ant
has had additional substantials for its support, for during four or five sunny days
there is a decided increase and activity on the part of the ant and a marked decrease
of the same on the part of the worm.

Yours, respectfully,

JAMES C. BROWN.
WiLLET, Barnwell Couxty, South Carolixa.

This same idea is again expressed by Mr. Douglass M. Hamilton, of
Saint Francisville, La., in his report, in which he says: "Ants of many
kinds are found preying on them in good tceather^ but not in bad, and this

is the reason given why the worm increases so much faster in rainy, wet
weather than in dry and fair weather."
Mr. Wm, V. Keary, of North Bend, Cheney^ille, parish of Rapides,

Louisiana, December 17, 1877, in writing to J. Curtis Waldo, says : "The
cotton-caterpillar requires a wet season to accumulate, as such weather
is destructive to its natural enemy, the ant, and also an insect called
the ichneumon," &c.
The following extracts from Mr. Trelease's note-book are of interest in

this connection

:

September 10, 1879.—On the second place, where 100 acres are eaten out entirely, I
find thousands of nearly-grown aletias crawling in every direction. In wet places
they are not so much molested by ants, for there are few of these ; but on dry, sandy
places I find ants killing many larvae. * * * Can it be that aletia first appears in
wet places because the ants are not so numerous there as on high, sandy places?
Early I found caterpillars on both bottom and ridge land. Were not most of the lat-
ter killed? This theory must bo taken in connection with that of the nectar, for
certainly there are more eggs laid in wet ground. Can it not be that this is partly
due to the fact that more moths are excluded in such places and lay their eggs without
leaving them ?

The one sentence, ^'Early Ifound caterpillars on hotJi bottom and ridge
lands,'^ forms a strong argument for IMr. Davis's theory.
And now as to our own conclusions : K it can be shown that the num-

ber of cotton-worms actually killed by the ants is as great as stated by
the upholders of the theory, then there can be no doubt but that it ac-
counts for observed facts. But what evidence we have collected as to
the efficacy of the ants as destroyers of the cotton-worm seems hardly
sufficient to wan-ant us in unqualifiedly supporting so broad a theory.
We can safely say, though, that the agency of the ants is one of the
prominent factors in bringing about the dry-weather scarcity or wet-
weather abundance of the cotton-worm. The most important time for
the ants to be pursuing their good work is among the early broods of
worms—in May and June. Every worm killed at this time saves the
cotton from hundreds later. The numbers of individuals in the earlier
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broods are small, and more appreciable work can then be done. Later
in the season the abundance of the worms, if they have been protected

by wet weather earlier, is so marlced that an ordinary change of the

weather has small influence over them.
The law, then, which we should lay down for the influence of weather

upon the cottoo-worm, taking all evidence into consideration, would be,

A mild winter, followed by a rainy May and June, will usually bring a
destructive " third crop" of the worms, while an opposite state of the
weather will be more likely to bring about comi^arative exemption.

NATURAL ENEMIES OF THE C O T T ON-TTO BM.

Prior to any remarks upon remedies comes naturally a discussion of

this subject, for the encouragement of the natural enemies of any inju-

rious insect is the first remedy that suggests itself. In order to pursue
this subject to the best advantage, it will be necessary to divide it into two
heads—vertebrate and invertebrate enemies.

VERTEBRATE ENEMIES.

Of mammals but five have been observed to devour the cotton-worm
in any of its stages, although, without doubt, several others have the
habit. These are three domestic and two wild—hogs, dogs, and cats, and
coons and bats.

The destruction of cotton-worms by the domestic mammals being only

an exceptional occurrence, and then very limited in. extent, we will not
dwell upon it.

One of the most effective mammalian enemies of the cotton-worm is

the common " leather-winged bat" {Vespertilio Sp.). This animal has
often been observed to catch the moths on the wing at night, and Mr.
Trelease observed many bats around the jujube trees on which the moths
were collected at night, repeatedly darting under and each time catch-

ing a moth. It is hard to estimate the amount of good which is accom-
plished in this way, as with each female moth is usually destroyed some
hundreds of embryo worms.
We have the testimony of Mr. E. B. Dunlap, of Boligee, Ala., as to

coons eating the worms. It is probable also that both skunks and opos-

sums do some good in the same way.
Our list of birds is a longer one. It is probable that the planters in

general do not sufiiciently appreciate the amount of good which birds

as a class do for them ; and there are manywho at this late date insist that

no bird will touch the cotton-worm.
From multiplied evidences it seems clear, notwithstanding contrary

reports, that much can be done toward the extermination of this pest

with the aid of domestic fowls where poisons are not used ; the latter

contingency, of course, renderiug it necessary to carefully isolate the

fields from poultry.
And now let us turn from the consideration of domestic birds to that

of wild birds. It has long been noticed that the cotton near the edge
of the field where there were trees and bushes was not eaten by the

worms, and this wc can safely ascribe to the good offices of birds. In
many parts of the South the amount of good performed by these little

friends of the planters is not appreciated, and they are shot indiscrimi-

nately by the ignorant freedmen and others. The subject as to what
particular species destroy the worms has been studied but little in this

investigation, and we are obliged to rely upon the reports of corre-

spondents. From these we have gathered the following partial list:
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1. The painted bunting or nonpareil {Cyanospisa ciris, Linn.). This
bird was found nesting on cotton at Macon Station, Ga.. and as, accord-

ing to the best authorities, its food is to a great extent insects, it may
safely be put down as a destroyer of the cotton-worm.

2. The indigo bird {Cyanospisa cyanea, Baird). Observed by Mr. Tre-

lease to destroy the cotton-worm.
3. The mocking-bird {Mvrmis polyglottus, Linn.). This bird, whose food

consists principally of insects, has been reported from all over the South
as being a great cotton-worm eater.

4. The bluebird {Sialia sialis, Baird). The food of this bird also con-
sists principally of insects, and it has often been seen to destroy the
cotton-worm.

5. The rice-bird, or bobolink, or reed-bird {Bolichonyx oryzivorus^ Swain-
son), is reported by Professor Willet to feed upon the cotton-worm.

6. The " yellow oriole " {Icterus baltimore ?) has been seen by Mr. G.
W. Smith-Vaniz, of Canton, Miss., in numbers, devouring the cotton-
worm.

7. The "yellow-jacket" [Chrysomitris tristisf Bonap.). This is a popu-
lar name, which is extremely indefinite, and cannot be found among the
popular names adopted by modern ornithologists. It may refer to the
common yellow-bird, or thistle-bird, or American goldfinch.

8. The bee-martin or king-bird {Tyrannus caroUnensis, Baird). This
bird, which feeds almost exclusively on winged insects, is perhaps the
oftenest quoted as a cotton-worm-moth destroyer of aU birds. It is,

according to one correspondent, a common sight to see them darting
about a field towards dusk, catching the moths on the wing or search-
ing for them under the leaves.

9. The barn-swaUow {Hirundo horreorum, Barton). This bird also has
been observed to catch the moth on the wing.

10. The night-hawk or bull-bat
(
Chordeiles Virginianus) has been often

seen to catch adult Aletia on the wing at dusk.
11. Red-wing blackbird {Agelains plicenicus^ Vieillot). These birds

destroy immense numbers oi the cotton-worms.
12. Cow blackbird (Molothori^ pecoris, Swainson).
13. Eain-crow or yellow-billed cuckoo [Coccygus Americanus, Bonap.).

"The rain-crow feeds voraciously on them" (W. A. Harris, Isabella,
Worth County, Ga.). All through Georgia and Alabama this bird is first

mentioned in answer to the question, "What birds feed on the cotton-
worm?"

14. Loggerhead or Southern shrike
(
Colluris ludovicianus, Baird).

15. The field sparrow {Spizella fusilla).

16. The chipping sparrow [Spizella socialis).

17. The song sparrow [Melospiza melodia).
18. The lesser sap-sucker {Pic2is pubescens, Linn.).
19. The wild turkey {Meleagris gaUopavo var. gaUopavo). Concerning

this bird Mr. Trelease says: "Wild turkeys frequent Mr. Melton's plan-
tation in search of the caterpillar, and the plantation is covered with
their tracks. They are seen here, and I believe they have been seen
catching the worms." Mr. P. D. Bowles says: "The wild turkey has
been known to feed upon them in the field near the swamps," and Mr.
J. N. Gilmore remarks, "The wild turkey is particularly fond of them."

20. The ([Mm]. {Ortyx Virginianus, Bonap.) feeds upon the cotton-worm,
according to Professor Willet.

21. Partridge, rufted grouse or pheasant {Bonasa umhellus, var. umbel-
hiSj Stephens).
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22. Prairie chicken, prairie hen, or pinnated groiise (Cupidonia cupido,

var. ciqrido, Baird).

The great majority of our correspondents replied that "all birds" or
" all insectivorous birds " eat the worms, without specifying the kind,

and the list is made up of the commoner species which are incidentally

mentioned, and may therefore be accepted as containing the names of

those birds which perhaps do the most good.*

The good y»'ill with which the native sparrows destroy the cotton-worm
and the reported ef&cacy of the English sparrow in ridding the iiTorthern

cities of the canker-worm have led many Southern planters to believe

firmly in the feasibility and advisability of introducing this latter bird

upon the Southern plantations. And we have received many letters

urging us to experiment in this direction, but we felt that the subject

should be carefully looked at on all sides before taking the course desired

by our correspondents. In the special report we quoted the more im-

portant discussions of the sparrow question which have been published

in this country. In this place we can only state, in a few words, the

facts brought out by these discussions.

Although a few observers are favorably disposed to the English si^ar-

rows, nearly all of the American ornithologists unite in asserting their

belief that the introduction of this bird v/as a gi-eat calamity. The
grounds for this belief-have been stated as follows : t

1. They neglect entirely, or perform very insufficiently, the business they were im-
ported to do. In spite of some good service at one season of the year in a few par-
ticular localities against some particular kinds of insects, the state of our shade-trees

remains substantially as it was before their introduction. Some of the decrease of

noxious insects at times is duo to their periodical decrease, with which the sparrows
liave nothing to do ; and in spite of assertions to the contrary, people are still scraping
trees and still employing the usual defenses against insects in in-eciacly those places

where it was said that the sparrows had done the business.

2. They attack, harass, tight against, dispossess, drive away, and sometimes act-

ually kill various of our native birds which are much more insectivorous by nature
than themselves, and v.hich might do us better service if they were equally encouraged.

3. They commit great depredations in the kitchen-garden, the orchard, and the
grain-field.

4. They are personally obnoxious and unpleasant to many persons.

5. They have, at present, practically no natural enemies nor any check what-
ever upon liniitiess increase. This would be undesirable, even in the case of the

most desirable birds ; as the case stands, ive are repeating the history of the xchiie tvced and
ike Norivay rat. i

The discussions to which we have referred bore upon the desirability

of introducing this bird into the Northern cities. For our present pur-

pose there are other pomts to be considered, the most important of

which is that this species would probably not stay in the cotton fields if

it were introduced there, as it prefers to live in cities. This point has
been verified by experience. A year or so since the sparrows were in-

troduced into Bibb County, Georgia, with a view of destroying the cot-

ton-worms ; but they almost immediately forsook the plantations, and
were last year seen nesting about a church in the city of Macon. Ke-
ports have also reached us of the attempted colonization of this bkd in

*In the special report there is given a list of the insectivorous birds occurring in

the cotton belt. This list was prepared by Mr. Eobert Kidgeway, oruiihologist to the
Smithsonian Institution.

t See paper by Dr. Elliott Coues, American naturalist, August, 1878, quoted in
Special Report, pp. 152-155.

t Any person desiring to study the subject further will find a complete bibliography
of the sparrow controversy in the Bulletin of the Ilayden Geological and Geograiihical
Survey of the Territories, vol. v, No. 2, compiled by Dr. Elliott Coues.
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parts of the cotton-growing regions of Texas. The persons who carried
this plan out did not learn from experience of the bad habits of the spar-

row for the simi>le reason that he would not stay. In a very short time
after their importation in considerable numbers, hardly a sparrow was
tobe found in the State. Persons interested in the experiment believed
thatthe climate was too warm, and suggested as the only means of bird re-

lief the importation of some South American sparrow of similar habits.

"We very much doubt, however, if any bird could be introduced which
would prove a greater blessing than any one of many birds iudigeuous
to the cotton States, if equally encouraged. My own advice is, after
careful consideration of the subject, cultivate and protect the native
birds, and drop all thought of the English sparrow for the present.
Protect the native insectivorous birds, by putting a stop to their destruc-
tion by ignorant individuals and by birds of prey. There are two birds
in particular which should always be killed on sight. These are the
blue-jay and the cow-bird. We quote from Professor Aughey concern-
ing these two bad characters

:

Among tlie birds most Iiostile to birds are the blue-jays. They rob the nests of
other birds of their eggs. Wantouly they often kill even the young and throw them
out of the nest. The increase ofjays ia, therefore, incompatible with the general in-
crease of insectivorous and other small birds, especially of those that nest on trees and
shrubs. It is hard for the naturalist to give up such a dandy among birds, but as he
is only a blackleg in lino clothes, the feathered tribes are healthier and safer without
his society.

Perhaps no bird causes such wholesale destruction among birds as the cow-bird.
Its habit of laying its eggs in the nests of other birds, one only in a nest, and leaving
them to be hatched out and nourished by the foster parents, to' the destruction of their
own kind, meiits banishment and death. Even crows and magpies do much less
harm to other bii'ds than jays and cow-birds.

In addition to doing away with these active enemies of the insect-
ivorous birds, the latter should be encouraged in every possible way to
nest around plantations. For the martins, native sparrows, and others
that will make use of artificial nesting places, boxes should be provided,
if possible. Children should be taught to protect, not to destroy them,
and a general sentiment in favor of birds should be established. Not only
would the cotton-worm suffer, but a good step will have been taken
towards releasing the planter fi-om the tyranny of his other numerous
insect enemies.
Among reptiles, several varieties of lizzards have been reported by

correspondents as eating cotton-worms, but none have meutioued names
or forwarded specimens, so we are unable to give specific names. Land
turtles are also reported to be foud of the worms, and as might naturally
be expected, the common toad is said to feast upon them.

INVEKTEBRATE ENEMIES.

The invertebrate enemies of the cotton-worm are, with the exception
of the spiders, all true insects. These enemies may be divided, for the
sake of convenience, into tlio&e predaceous and those parasitic upon the
cotton-worm in one or another of its stages. *

*The use of these two words in contradistinction the one to the other is to be dep-
recated, under ordinary circumstances, liom the fact that they are not sufficiently
dednitely limited in their meaning, and that there are mauy insects which it would
be difficult to designate by the one woid or the other. In the present case, however, no
such difficulty occurs, and we adopt the tevms ^iredactous and imrasitiG as atibrdingthe
most convenient division of this head.
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PREDACEOUS.

Spiders {Araneida).—That the numerous spiders, always to be found
about cotton fields, do a considerable amount of good in capturing the
cotton-worms and the cotton-moths cannot be doubted. The jum]>ing

spiders (Attides) destroy many young larvae and occasionally are able to

capture a moth. Plate IX, fig. 5 represents a species which was observed
by Mr. Trelease to prey ujjon the cotton-worm.
The large nesting spiders {Ejyeirides), of which the commonest species

through the Southern cotton fields is Argiope riparia {JEpeira riparia of

older authors), catch the moth in their webs.
A common and doubtless a beneficial species, which I observed upon

the cotton plant in Alabama, is a large pale-gTcen spider, with long spiny
legs {Oxyopes viridans). (See Plate IX, fig. 6.)

Clubiona pollens was found nesting in cotton quite abundantly. They
fold the cotton leaves in much the same manner as do the cotton-worms,
forming thereby a sort of basket, in which they deposit their eggs.

They may at once be distinguished from the Aletia web by the white-

ness of the silk of the former.

Among the smaller species which have been noticed upon the plant
among the young worms may be mentioned Attus fasciatus, Theridium
globosum, Theridium funehre^ Epeira stellataj Sinyphia communis^ Tetra-

gnata extensa, Meiha sp., and Xysticus sp. *

Of the true insects that prey upon the eggs, larvae, or adult of Aletia

argillacea, some 35 species have been observed by the correspondents
and observers of the department. Of these we shall speak in their

regular scientific order, beginning with those belonging to the Neue-
OPTERA, the lowest order of insects.

Aphis lions {Neur., gen. Ckrysopa). The aphis lions are the larvae of

the "golden-eyed lace-wing flies"—insects with slender bodies and ex-

tremely delicate, gauze-like wings. Their color is usually green and
their eyes golden (represented in all stages in Plate IX, figs. 7 and 8.)

Upon being disturbed, they emit a disagreeable, fetid odor. Their eggs
are white and are supported by long foot-stalks, as shown in the figure,

usually ui^on plants infested with plant-lice. The larvae are active and
extremely voracious. There are two or more broods in the course of

the summer, and the last brood winters in the chrysalis state, protected

by a compact, round, whitish cocoon.

These aphis lions are abundant upon the cotton-plant throughout the

summer, and in the early part of the season do the planters much good
by destroying the cotton-aphides in large numbers. Later in the sea-

son they devour the eggs and newly-hatched larvae of the cotton-moth.

Mosquito-hawks, Dragon-Flies, or Devil's Darning-needles
{Nenr., Fam. Lihellulidae).—These insects, in the adult stage, are so well

known as not to warrant description. The eggs are laid in the water,

either indiscriminately dropped or deposited around the stem of some
aquatic plant. The larvae are predaceous, living upon other aquatic

insects. The habits of the perfect insects are also predaceous. (We
figure (Plate X, fig. 1) one of the most common species, Libelula trimac-

ulata.) They catch and eat numbers of insects upon the wing.

In the next order, Orthoptera, we find but one insect which preys

upon Aletia argillacea; altliough in parts of Texas, according to ]\Ir.

Sclawarz, the planters insist that the grasshoppers eat the cotton-worm!
The Rear-horse, Camel-cricket, or Devil's Eiding-horse {Man-

* The determinations of tlie spiders mentioned in this report were made by Mr.

George Marx, of fhis department.
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tis Carolina). As useful an insect as occurs in the Southern States

is Icnown by the above popular names in diifereut localities. Its food

consists entirely of other insects, which it approaches stealthily and
seizes with its powerfid spined forelegs. Tlie amount of good which it

does in thus destroying noxious insects is hard to es timate. The capacity
of each individual can be seen from the fact that in one night a single

female has been known to kill and devour eleven Colorado potato-beetles,

leaATug only the wing-cases and parts of the legs.* The only objection

to them seems t€ be that they are not sufficiently discrimiuating in choos-
ing their prey, and beneficial as well as noxious insects suffer from their

attacks. They seeiu to be especially fond of one another, and after sex-

ual union the female frequently devours the male.t

The mantis winters in the egg state and its pecular egg-masses (.see

Plate X, fig. 2) are abundant and conspicuous upon tree twigs through-
out the winter.

The next order, Heshptera, contains several hard-working cotton-
worm enemies.
The Spined Soldier-bug {Arma [Podisus] spinosa Dallas).—^This

insect (Plate X, fig. 3) is a most useful one from its usual cannibalistic
habits. Dr. Phares says, in answer to question 6 a. of the 1878 circular

:

Many are said to do so, of which I cannot testify: but for the foUowing I can;
Soldiers-bugs pierce the caterpillar, suck their juices, and thus destroy them (see illus-

trative plate. Rural Carolinian, Augtast, 1870, p. 68:J). The soldier-bug presents his
lance, moves deliberately and steadily along till the caterpillar is impaled.

Specimens were also received from Mr. Txelease, with the remark that
he had observed them on several occasions to kill the cotton-worm.
The G-reeisi Soldier-bug {Rapliigaster [Nezara] hilaris [Pennsylva-

nicus of Fitch.]). (Plate X, fig. 4.)

This insect was figiired by Mr. Glover in his report on Cotton Insects
(Rept. Dept. of Agri., 185*5, PI. VIII, fig. 5, p. 93), and in the text
spoken of as i)iercing cotton-bolls and sucking the sap. Mr. Bailey,
of Monticello, Pla., is given as authority for the statement. It was
said to be very abundant in the cotton fields.

Concerning its killing the cotton-worm, Professor Willet, in a recent
letter to this department, has the following

:

A -word about an enemy to the cotton-worm. At Montezuma, Macon County,
Georgia, September 20, when collecting cotton-wonns (Aletia argillacea) for experi-
ments, I saw one extended in the air horizontally from a cotton leaf, holding on only
by his two anal feet and contorting his body about as if in great pain. On examina-
tion, I found a plant bug had pierced hiiu about the anus and was quietly sucking his
juices. I had no vial nor box, and could only drop them in the basket with other
larvae. The next morning I found the caterjiillar dead : but the bug was not to be
found. I think, from the hurried sight I got, it is what Glover calls the green Plant
Bug, Plate VIII, hg. 5. A gentleman living there told me he saw another cotton-
worm impaled in its side by a similar bug.

It would, of course, be unsafe to accept the identity of the insects
upon such insufficient grounds, but it is probable that, if not the same,
Mr. WiUet's insect was an allied species of Eaphigaster. We have Mr.
Clover's authority that either hilaris or a closely allied species is pre-
daceous upon the Colorado potato-beetle. It is probable also that the
same insect is meant by several of our correspondents, who enumerate
" green chinches" as among the enemies of the cotton-worm.
The Thick-tiitgiied Metapodius {Acanthoceiyhala [Metapodius] femo-

"See First Missouri Entomological Report, p. 169 (1869).
t See Packard's Guide to the Study of Insects, p. 575.

19 AG
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rata, Fab., RMnuchns nasulus of Say).—Concerning the occurrence of

this insect in the cotton-field, Mr. Glover said, in 1855

:

These insects, thov.gli some-what nnmerous, were never oljserved to suck the sap
from the bolls, yet it would be well to investigate their habits more minutelj" before

deciding whether they are injurious or not.

Tlie following short account of the insect is from the dei)artment report

for 1875, p. 129

:

Acanthoce})hala (Mekii^odius) femorata, so called from its swollen, spiny thighs, is a
largo reddish-brown or blackish insect, quite abundant in the Southern cotton fields.

It is very slow in its motions, and appears to be fond of basking in the suu. The
thighs are strongly developed and spiny, especially on the under side, while the
Bhanks have broad thin plate or leaf-like projections on their sides, which give these
insects a very peculiar appearance. The eggs are smooth, short, oval, and have been
found arranged in beads like a necklace on the leaf of white pine. The full-grown
insect is said to injure cherries in the Western States by puncturing them with its

beak and sucking out the juices, thus pro\ing it, at least in one instance, to bo a
feeder on vegetable substances.

Its importance to the cotton lolanter is shown by the following account

by Mr. Trelease

:

Several bugs (Hemipiera) were seen to kill the cotton-worm. Early in the season
great numbers of a large ill-smelling bug with dilated hind legs {Acantliocephala

femorata) were seen in the weeds and shrubbery about the borders of the cotton jSelds,

being very noticeable on account of its buzzing flight. After Aleiia appeared in num-
bers, fewer of these bugs were seen, but they were several times seen to catch cater-

pillars and suck the juices of their bodies.

The full-grown insect is shown at fig. 1 of Plate XL Planters will

do well to avoid destroying either these insects or their eggs.

The Deyil's Hoese'^oe Wheel-bug {Prmiotuscristatus,Lm.', Bedu-
vius novenarius, Say). (Plate X, fig. 5.)—Mr. Glover, in the 1855 re-

port, mentions this insect as among the few beneficial to the cotton

plant. He there mentions that he placed a young specimen of Eeduvius

in a box with ten caterpillars, aU of which it destroyed in the short space

of five hours.

Concerning the general habits of the insect, we refer the reader to an
excellent account by Professor Glover, in the Department of AgTicul-

ture Report for 1875, p. 128.

Por the activeuess of the devil's horse in the cotton fields of the

South, many correspondents have vouched, and planters should treat

him like the friend that he is.

The Rapacious Soldier-bug {Sinea multkpinosa, De Geer, [Say's

ReduvhiS roptatorins]).—This insect (Plate XI, fig. 2) is found all over

the country, K'orth and South, preying upon all kinds of insects. Like
the last-named species, when young it devotes itself to plant-lice, but
upon attaining its growth it attacks insects of a larger size and of more
economic importance. In the Xorth it has done a good work in destroy-

ing canker-worms, Colorado potato-beetles, and other pests, and during

the past summer they were seen in considerable numbers about the cot-

ton fields, engaged in killing the cotton-worms.
According to the editors of the American Entomologist, Vol. I, p. 207,

the eggs of the rapacious soldier-bug are about the size of a common
pin's head, are laid in two parallel rows upon the bark of limbs or

twigs, and each egg is bordered round its tip-end with a fringe of short

Ijrickles.

When newly hatched, the young soldier-bugs luay be frequently found
in the ciui of the common elm-leaf plant-louse {Schizoneura Americana),
and also the common apple aphis {Aphis mali), busily engaged in devour-

ing the lice , and it is more than probable that in the cotton fields they
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will be found preying upon tlie cotton-louse {Aphis gossyjni). The full

gT0"wn insect is shown at Fig. 16. It is hrownish in color, with a reddish

stripe down the back of the abdomen. The front legs are greatly en-

larged and powerfully spined, enabling the insect to hold its struggling

prey. From these spines, and those ujion the head, it has gained its

scientific name, imdtisjjinosa.

In addition to these live hemipterous insects, many specimens of a
small black and red bug were many times seen about the pupae of Aletia,

and were often found within the loose cocoons. Although they were
never actually observed to kill the chrysalides, their presence is sus-

picious, especially as upon examination their beaks were found to be of

the short, broad, predaceous type. All of the specimens forwarded to

the department were of immature individuals, from which it was impos-
sible to ascertain the species. They were flat, nearly round, a trifle over
one-tenth of an inch (S""") in length. The head and thorax were black

j

the abdomen had a broad red baud around near the margin, and three

narrow transverse white bands.
Although we have several parasites on the cotton-worm belonging to

the next order, Dipteea, the only predaceous insects from this order
are the Asilus flies.

AsLLUS-FLiES OR EoBBER-FLiES (Dipt. fam. AsUiidae).—The large

buzzing fly, with long slender abdomen and thick hairy throat, is a
familiar sight in the cotton field to the observing planter. A popular
name was never more appropriately apjAied than that of robber-flies

{^^ rauhjiiegen^^), given to these flies by the Germans, 'ihey are among
the most rapacious of insects ; but not only axe they as indiscriminating

as other i)redaceous insects, but some species seem actually to prefer
beneficial insects as a steady diet. There is almost no enemy which the
apiarist fears more than these "bee-killers," as some species are termed.
Mr. Thompson, in an article in the Kural World for September 12,

18G8, stated that he had observed one individual Asilus-fly to destroy
141 bees in one day.

Thi'ee species have been captured in the cotton fields of Alabama.
These are Erax apicalis, Wied., Diogmifes diseolor, Lw., and Dionyzias?
sp. Bj' far the most abundant species was JErax apicalis^ Wied. This
species (represented by Plate XI, fig. 3) varies from an inch to an inch
and a quarter in length (25 to 32"-'"), and has a wing expanse of nearly
an inch and a half. The abdomen is black, with silvery markings above
and whitish below. The top of the thorax is yellowish-white and brown
above, as seen in different lights. The legs are spiny and light-brown
in color and the face is nearly white. In the summer of 1878 I observed
large numbers of these insects flying around the cotton fields in the
vicinity of Selma, Ala., occasionally darting to the ground and seizing
some insect. With some difficulty a specimen was captured while
engaged in sucking the juices of a young grasshopper (Galoptenus sp.).

During the past summer Mr. Trelease forwarded several of these
insects to the department from Miu-ter, Dallas County, Alabama. He
stated that they were very abundant in the cotton fields, and had been
several times seen to catch the cotton-moth on the wing and devour it.

The rapacity and the capacity ofthese flies have been seen in the statement
of I\Ir. Thompson ; and even supposing each individual in the southern
cotton fields in the course of a day to kill cotton moths in numbers that
shall seem small in projiortion to the number of bees which Mr. Thomp-
son actually saw them kill, we shall be obliged to put them down as
among tlic very best friends of the planter. The benefits derived from
the abundance of this insect will, however, be greatly detracted from
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wherever bees are kept, and it js also more than probable that its fond-

ness ior insects of this sort leads it to kill "wasps" and "hornets," some
of which, as will be shown further on, are very efficient enemies of the
cotton-worm. The harm done in the latter way is undoubtedly more
than compensated for by the cotton-worms killed, but the former habit
is one which cannot be condoned, and which quite effectually spoils the
character of these otherwise beneficial insects.

The next order, Coleoptera, contains very many predaceous insects,

and more species from this order have been found to prey upon the cot-

ton-worm than from any other.

Tiger-beetles {Coleopt., fam. Cincindelidae).—The Carolina tiger-

beetle {Tetracha Carolina, Linn.) was mentioned by Mr. Glover in the De-
partment of AgTiculture Eeport for 1855 (p. 109) as among those insects
" beneficial to the cotton plant" by destroying its enemies. He remarks
that "this species" appears not to be so partial to the light of the sun
as some other species, but often conceals itself under stones. It is also

seen much more frequently in the cotton fields during cloudy weather,
toward evening, than in a fervid midday sun. Many specimens of this

beetle have been forwarded to the department during the jiast summer
from the Alabama cotton fields ; Dr. A. W. Hunt, of Denison^s Landing,
Perry County, Tennessee, mentions it in his list of insects jireying upon
the cotton-worm. Plate XI, fig. 4, represents very fairly the perfect

insect. It is usually about three-fourths of an inch (19™™) in length, is

of a brilliant metalMc color with purple and croi)pery reflections as

viewed in difierent lights. The eyes, legs, and mouth parts are of a dirty

white. The Carolina tiger-beetle can at once be distinguished from the
only other ISTorth American representative of the genus Tetraoha {T. Vir-

ginica) (see Plate XI, fig. 5) by the comma-shaped yellowish mark at

the end of each wing cover.

Other tiger-beetles belonging to the typical genus Gincindelu are found
in the cotton fields perfoi-ming the same good ofl&ces. We figure several

common species in order to give a general idea of the group. At Plate
XL fig. 6, a larva and several species in the adult form are shown.

G-ROUND-BEETLES(Ooi!eoj?t,fam. Garabidae).—Almost all of the beetles

belonging to this family are carnivorous, and the family as a whole does
much good by destroying injurious insects. These insects are to be found
during the day under sticks and stones and under the bark of trees, from
which places they go out at night to hunt for their prey. The larvae live in

similar situations and are also nearly always predaceous. The generali-

zation is made by Packard that they are "generally oblong, broad, with
the terminal ring armed with two horny hooks or longer filaments, and
with a single false leg beneath." Of these beetles all which are to be
found In the cotton fields ^ill undoubtedly lose no chance to destroy the
cotton-worms. A correspondent from Texas speaks of "the large green
ground-beetle" as destroying the worms. These are, in all probability,

Calosoma scrutator, Fabr., shown at Plate XI, fig. 8. According to Har-
ris, this insect is known to ascend trees in search of canker-worms and
similar insects. Another beetle of similar habits is Calosoma calUdum,
shown at Plate XI, fig. 7. Mr. Glover, in the 1855 report, figiu-es a spe-

cies of Earpalus, probably JBT. caliginosus, Say (see Plate XII, figs. 1, 2),

and in the text refers to it as being abundant in the cotton fields and
.beneficial by destroying the diflereut enemies of the cotton plant.

SoLDcaR-BEETLES (CoUopt., fam. Lampyridae, genus Ckauliognathiis,

Hentz).—The family Lampyridae is popularly known as the fire-fly family,

and the adult beetles are too weU known to need description. In the per-

fect state they are nearly all vegetable feeders, while the larvae are nearly
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all carnivorous. The larvae of ChauUognathtis are long, slender, flattened,

tapering toward tlie ends, active, with large jaws. They are usually
blackish, with pale S])ots at the angles of the segments. ChauUognathus
Pennsylvanicus (Plate XII, fig. 4) was found by Mr. Glover to be so
plentiful in the cotton fields near Columbia, S. 0., that four to six might
be taken from one bloom alone. They seem to feed entirely upon the
pollen or nectar of the flower, and would so busily engage themselves
in feeding as scarcely to notice the approach of mankind. When issuing
from the flower they would nearly always be so covered with masses of

pollen as scarcely to be recognizable. They, without doubt, served a
good purpose in assisting the thorough fertilization of the flower. This
beetle is about three-quarters of an inch in length, with black head, eyes,

legs, and antennae. The thorax and wing-cases are orange-yellow, with
a large dark spot in the center of the thorax, and a broad black stripe

down the center of each wing-case, thus leaving a narrow margin of

orange-yellow all around. The yellow-margined soldier-beetle {ChauU-
ognathus marginatus) was found by Mr. Glover to take the place of the
Pennsylvania soldier-beetle in Florida. This insect (Plate XII, fig. 3)
is about half an inch in length, and may be distinguished from the lae-

ter species by the head and lower part of the thighs being orange. The
harm done by the adults is slight, if any, and the good accomplished by
the larvae is probably considerable. We have no definite report of their

having been observed to destroy either the eggs or the young of the
cotton-moth, yet from their well-known proclivities they probably do so,

and from the numbers in which the adults occur, we can readily sup-
pose that no small amount of good is done in this way. At all events,
the soldier-beetle should not be destroyed.
Lady-birds, or Lady-bugs {Coleopt, family GoccinelUdae).—The

" lady-birds " are better known, perhajjs, than any other family of beetles.

They are small, round, and hemispherical, usually red, yellow, or black,
with spots of one or the other of these colors. All are carnivorous ex-

cept Upilachna. The eggs are usually long, yellow, and oval, and are
laid in patches, often in the midst of a group of plant-lice, which the
newly-hatched larvae greedily devour. The larvae (see fig. 29) are long,
soft-bodied, rather pointed toward the end, and are quite active. The
jaws are small and inconspicuous. They are often quite gaily colored,
and covered with scattered tubercles, spines, or tufts of hair. They attain
their full growth in three to four weeks. When about to transform to
pujiae they attach themselves by the end of the body to a leaf or twig,
and either throw off the old larva skin, which remains around the tail,

or retain it around the pupa for protection. The pupa is small and
rounded, simulating the true beetle. The perfect insect comes forth ia

about a week. The larv^ae feed upon jilant-lice and other small insects,

of which they destroy immense numbers. The adult beetles also destroy
other insects, although in lesser numbers than the larvae. Quite a num-
ber of species of the lady-birds are found in the cotton-fields doing good
work, a few of the most common of which we figure and briefly describe.

Goccinella novemnotata, Herbst. (Plate XII, fig. 8, and pupa), is light
yellowish-red in color, and may at once be distinguished by the nine
black spots upon its wing-covers, arranged as shown in the figure, four
upon each wing-cover, the two hind ones being the larger, and one in front
on the middle line. Coccinella munda (Plate XII, fig. 7) is a smaller
species of precisely the same color, but without any spots upon the wing-
cover. Its thorax is black, with two small light si)ots. Eippodajnia con-
vergers (Plate XII, fig. G) resembles the ])receding in general ground
color. It is larger and more elongated. On the wing-covers are thir-
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teeu small black spots. The tlioras is black, witli a light yellow mar-
gin, and two lines of the same color a])i)roaching a V in shai)e. Hippo-
dcmiia maculata (Plate XII, iBg. 5) is pink in color, with ten large black
spots on the Aving-covers, of which two are upon the middle line. The
thorax is pink, with two large black spots, and the head is pink, with
black eyes. It is smaller than the last named species. Coccinella vemista
(Plate XII, fig. 9) is larger and broader. It is pink in color, with ten
large black spots upon the wing-covers, of which the hind two blend into

each other across the middle line. The inner middle spots are shaped like

inverted commas. The thorax is pink, with lour black spots, of which
the two hinder ones meet across the middle line to form a V. Ghiloco-

rus hivulnerus, Muls. (the twice-stabbed lady-bird), is hemispherical in

form, and shiny black in color. A little in front of the middle of each
wing-cover is an irregular bright red spot. The thorax is black, with a
whitish border, and the head is whitish, with black eyes.

That these lady-birds destroy many eggs and newly hatched worms
of the cotton-moth there can be no doubt. Mr. Trelease reports

:

I have seen but one insect destroying tlie eggs of the Aletia, viz, the larva of one of
the lady-hirds {Hippodamia convergens). This was on the '2()th of August. The larva
was searching tlie lower surface of a leaf, apparently for Aphides, when it encountered
an Aletia egg, which it immediately bit with its mandibles ; but, as if disliking its taste,

it left the egg uneaten and passed on. Later, I saw this same larva bite another egg,
and this, too, was left without farther disturbance, but of course both eggs were killed.

Thougli many hours were spent in looking for further attacks upon the eggs of Aletia,

the difficulties necessarily attendant upon such observations prevented me from seeing
any more. From the actions and known proclivities of the lady-birds known as Hip-
podamia convergens, H, maculata, Coccinella nmnda, and C. 9-notata, all of which are
found in abundance on cotton plants, and of Chilocorus bivuhierus, one adult of which
was seen searching the leaves of cotton, I suspect that they all destroy these eggs
more or less commonly.

In Dr. Phares's report an unknown enemy of the cotton-worm was
spoken of. Concerning this insect, in a later letter, Dr. Phares says

:

In my report upon the cotton-infesting insects made last autumn, in that portion in
which mention is made of insect enemies of the Aletia, one is referred to and obscurely
figured on paper. I find that my sou had drawn it separately and distinctly, and it

proved to be a Coccinella or Hipjjodamia. We are both of the oiJinion that it is the
larva of Coccinella novem-notata, so abundant on the cotton plant.

In his report, Dr. Phares speaks of these larvae as feeding upon the
chrysalides of Aletia. This might seem at variance with the well-known
habits of these larvae (feeding, as they do generally, upon smaller in-

sects, or, at all events, upon insects of but slightly larger size than
themselves), to attack so large an object as the chrysahs of the cotton-

worm ; but Mr. Glover has placed on record a similar instance. He says:

The perfect lady-bird also destroys Aphides, but not in such numbers as their larvae
in which state it also destroys the chrysalis of the bulferlly {Argyunis cohimbina) seen
so often in the cotton fields. I have rej)eatedly observed thorn in Georgia killing the
chrysalides of this buttertiy, which hung suspended from the fence-rails and on the
under side of the boughs of trees and shrubs. It appears to attack the chrysalis
chiefly when soft and just emerged from the caterpillar skin. It is in this state that
these wandering larvae attack it, and, biting a hole in the skin, feed greedily upon
the green juice whicli exudes from the wound. Sometimes, however, it becomes a
victim to its own rapacity, for the juice of the chrysalis drying up in the heat of the
sun quickly forms an adhesive substance in which the larva is caught, and thus
detained until it perishes.

It is probable, however, that the destroying of the cotton-worm chrys-
alis by lady-bird larvae is only of exceptional occurrence. In addition
to the evidence already given, Mr. J. H. Krancher of Millheim, Tex., in-

forms us that the lady-birds destroy the eggs of the cotton-moth, and
Dr. E. H. Anderson mentions them among the cotton-worm enemies.
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We figure (Plate XII., fig. 10) the only vegetable-feeding lady-bird in

order tliat those interested may know what it is, and not consider it a
beneficial species. It is known as Epilachna borealis, Thunberg. It is

much larger than any before mentioned, is of a light reddish yellow
color, with seven large bl-ack spots upon each wing-cover. The thorax
is of the sarae color and has four small black spots. The head is con-

colorous with the thorax, and the eyes are black. Both the larvae and
perfect insects feed upon the leaves of cucumbers, melons, squashes,

and pumpkins—eat unsightly holes in them, and, when numerous, com-
pletely destroy the plant. Another beetle, of injurious prochvities, is

often mistaken for a lady-bird by the planters, although it belongs to

an entirely different family. This is the twelve-spotted Diabrotica,

Diabrotica duodecwi-pimctata, Fabr, This insect is shown at Plate XII,
fig. 11, and certainly does resemble Coccinella to the untrained eye.

The principal points of diHerence between it and the common H.i])poda-

mias, which it most resembles, are that the Diabrotica is usually green-

ish, varying occasionally to yellowish, that it has twelve black spots
arranged in parallel rov/s down the wing covers, and that the thorax is

green and unspotted. The twelve-spotted Diabrotica belongs to the

Simily ChrysomeUdae, or leaf-eating beetles. Dr. Packard states that they
devour the leaves of dahlias, and they are commonly found gnawing
melons, squashes, and cucumbers.

In the next order, Lepidopteha, it would bo fair to suppose that tho
cotton-worm had no enemies, since predacious insects are extremely
rare in this Order.

In spite of this fact, many Lepidopterous larvae when placed in con-
finement will destroy one another, and facts have developed which war-
rant us in putting the boll-worm drown as an occasional enemy of the
cotton worm.
The boll-worm {Heliotliis armigera, Hiibn.).— Although the boll-

worm may be put down as almost omnivorous, and although it becomes
cannibalistic in confinement (so much so that in breeding but one can
be kept in the same cage, and in sending through the mails one box had
to be allowed for each individual), we hardly expected to see it develop
any characteristic which could be called beneficial

;
yet, according to

the observations of Mr. Trelease, it seems to have done so. Mr. Trelease
says in his report

:

Owing to ita tough integument, the pupa of Aletia seems to be freer from insect
attack than the larva is, yet even its hard skin does not always save it. About the
middle of August I first noticed what appeared to be au anomalous preparation foe

pupation in the boll-worm {Heliothis armigera), for I found several full-grown larvae
of tills species with leaves closely webbed around them, precisely as Aletia webs up
before changing to a piipa. An examination of one of these, however, showed me
that the boll-worras had not webbed them about themselves, but had insinuated them-
selves into leaves folded and preoccupied by Alelia, the latter having ah-eady passed
into the pupa state ; and they had done this for the express purpose of feeding on
these pupae; viany cases of this sort were seen.

So plain a case as this requires no comment. It is of interest scien-

tifically but its practical bearings are slight. Earlier in his report, bear-

ing on this same point, Mr. Trelease says

:

No Lepidopterous enemies of Aletia larvae were observed by myself, but Dr. Lock-
wood of Cariowville, Ala., says that a number of years ago be saw a large green larva
devouring numbers of cotton-caterpillars. From what we know of the habit of the
boll-worm (Heliothis armigera) it seems not at all unUkely that these larvae ma,y have
belonged to that species.

It ^vill also be interesting in this connection to state that the boll-

worms have been observed to kill one another on the i^lauts, in open
air, and perfectly unmolested, as will be shown later.
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As bearing upon this point of other Lepidopterous larvae attacking

the cotton-worm, we quote the following sentence from Dr. Ander-
son's report: "I have never seen the worm attacked by any otlier

insect than the gra^s-worm and then only when brought in contact."

Concerning this same insect, Laj)liygma /rugijyerda, of Smith & Abbot
(Prodenia auUimnalis of Eiley) 'Mv. Glover, in the Department of Agri-

cidtiu-e Eeport for 1855, p. 78, says

:

The grass-cateri)illars, when in confijiement, very often kill and devour each other,

and when one is maimed in the least it stands a very poor chance for its life. Several

intelligent planters state that when the grass and weeds are entirely devoured, and
no other vegetable food is to be found, they will attack each other, and feed upon the

etdl Living and writhing bodies of their former companions. One grass-caterpillar

which was kept in co)itinemeut, although furnished with an abundance of green food,

actually appeared to prefer to feed upon other caterpillars, no matter of what kind, so

long as their bodies were not defended by long bristling haii's or spines.

It is in the next order, HY]yiENOPTERA, that we find the most effective

enemies of the cotton-worm.
Wasps {Hynietiopt, fam. Ves2)ariae).—These well-kno^vn insects, as a

class, although they occsionaly do some harm by injuring fruit or by
killing honey-bees, may, on the whole, be called very beneficial insects.

]!«rot only do they devour injurious insects themselves, but they also

store them up as'^food for their young. Concerning the actions of cer-

tain wasps in the cotton fields, we cannot do better than to quote again

from Mr. Treiease's report

:

Wasps frequent the cotton plant in considerable numbers, being attracted, like the

ants, in part by the nectar secreted by the plant; and there is much reason to beUeve

that all of the species which Aisit the plant feed more or less commonly upon the

caterpillar or larva ofA letia. I am led to tliis conclusion by the following observations.

On the 8th of August, when larvae of the fourth brood of Aletia were very abundant

in the swamp-cotton, I saw a large red and yellow wasp—Po/isto laUicosa, Creason

(Plate XII, tig. 12) hunting for them. Carefully walking around the holes eateg

through by the caterpillars, she explored their borders with her antennae, as if fe«linu

for the larvae ; and each time that she found one in this way she quickly sprang after

it, but at the same instant the lai-va threw itself from the leaf; so that, v>'hile I was
watching her, I saw no less than eight escape, the ninth being caught and eaten.

Occasionally she "would stop hunting long enough to sip a little nectar from the foliaj

glands of the plant, and then the chase was resumed. I was very much surprised to

866 that she relied entirely on the tactile sense of the antennae for finding her prey.

Though possessing well-developed ocelli aad compound eyes, she seemed to make little

use of them; and repeatedly 1 saw her alight on a leaf close to a caterpillar without

paying any attention to him till she touched him with her antennae, when, as before

stated^ she' would instantly spring after it. Obser'S'ations of this sort were made sev-

eral times on this wasp. Another large brown wasp (PoZisfe* sp.) was also seen to

catch larval ^?ctia3, as alao were a yellow-jacket hornet {Fespa sp.) and a common
mud-dauber {Felopmm canileus, Linn.), and they all alternated hunting for caterpillars

with feeding on nectar. Both species of Folistea wore several times seen dying about

with dead caterpillars, having previously reduced them to a pulpy mass with their

mandibles. They were probably looking for some quiet place In which to eat them.

Earlv in September, while watching these moths as they fed on rotting figs, I saw

many white-faced hornets ( Vespa niaculala) about the fig-trees. One of these hornets

was seen to catch a two-winged fly nearly as large as itself. After killing it, the hor-

net proceeded to deprive the fly of its legs and wings, which were allowed to fall to

the ground. The fly was thmi carried away. Under these same trees I found the

wings of Aletia moths, and it looks from these as though these moths are sometimes

killed bv the hornet ; .still, I never saw a hornet in the act of killing a moth, or with

the dead body of one, and I am aware their usual food is flies.

We find, then, that certain species of wasps destroy the cotton-worm,

and also, without ujuch doubt, the cotton-moth. The following species

of so-called "wasps" were caught on the cotton plant in Alabama, and

in all probabilitv feed upon the \a orms : Monedula Carolina, Fab. {Hy-

meno^tj fam. Bemhecidae)
-,
Elis 4.-notata, Fabr.; Elis xAumipes, Drury
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{Hymen&pt., fam. SeoUadae) ; Pelopoem cceruleus, Linn. {fam. Sphegidae)
;

Folistes beUicosa, Cress. ; Vespa Carolina, Drury.
Ants {Rymcnopt., family Formicariae).—The predaceoiis insects ft-om

which the cotton-worm sufiers the most are, without doubt, the ants.

These insects, from their warhke habits and the enormous numbers in

which they occur, seem peculiarly fitted to hold in check even so dan-
gerous an enemy as the cotton-worm. The efficacy of ants as cotton-

worm destroyers has been noticed by but few writers upon the cotton-

worm, and indeed there are some who insist that they never attack it.

During my own stay at the South I never was able to see ants attack a
worm upon the plant. Upon the ground, however, the case was far dif-

ferent. There I repeatedly saw ants attack and destroy cotton-worms.
In dry weather the ground cracks to a great extent. The ants make

their nest in these cracks, and while excavating them cover the surface
of the ground with fine particles of earth. It is difficult for cotton-worms
to crawl over such places ; for when they seize hold of the loose parti-

cles of earth by their pro-legs, they are unable to balance themselves,
roll over upon their sides, and, if the earth be hot, speedily perish. In
this indirect way the ants cause the destruction of millions of the worms.

Several of our correspondents stated that ants were known to prey
upon the cotton-worm j and Mr. Trelease reported as follows

:

From their great ntunTbers and indefatigable industry, ants are probably among tbe
most important of the enemies of the cotton-caterpillar. Individuals of many speciea
swarm everywhere on the cotton plants, to which they are attracted night and day by
Aphides and nectar. On many cotton leaves there are places where some larva has
eaten the parenchyma of the lower surface, but the most careful search fails to dis-
cover the larva. Though not invariably so, these places are often eaten by very young
lai-vae of Aletia, and as these are not to be found, it looks as though they had been re-
moved by some enemy, probably ants, though I have never seen ants attack very small
caterpillars. In July a number of caterpillars were collected in the bottom-land, to
which they were principally confined at that time, and placed on cotton growing iu
dry, sandy soil, care being taken to see that there were no ants on this cotton when
the larva was placed on it, for my insects iu breeding-jars in the house had suffered
so much from the depredations of ants that I was always afraid of their attacking
larvae that I M'anted to study in the field ; and these particular caterpillars had been
removed to the cotton indicated because I Avished to make observations on their habits,
and wanted them as near the house as might be, while at that time the only larvae to
be found in numbers were aboiit a mile from where I was living. Within two hoiua
of the time of placing them on this cotton, each of these larvae was found by several
ants, and these soon collected numbers of theu" fellows, whose combined attacks so
worried the larvae that they thi-ew themselves from the plants and were soon killed
and carried off' by their small but persistent enemies. On several other occasions
partly growm caterpillars were killed and carried otf iu this way by this species and a
red ant, yet I never saw ants attack them on the plant excepting when I had thus
placed them on ridge-cotton for purposes of study ; but when creeping over the ground,
as they do after eating up the foliage of the plant on which they were born, if not fall

grown, hundreds of caterpillars were attacked by these ants and killed. I have never
seen more than one species of ant attacking any individual caterpillar, either on tho
plant or on the ground.

Mr. Trelease further remarks, in speaking of the enemies of the
chrysalis

:

In the latter part of .July several Aleiia, just about to pupate, were taken from the
swamp where they were found, and with leaves webbed about them they were trans-
ferred to cotton on dry soil near the house, where they were tied by their leaves to
the petioles of this cotton ; my object in placing them there being to determine the
length of the pupa state. The" same day they shed their last lai-va skins and this left
them in an almost defenseless condition till the pupa skin should become firm and
tough. About iwenty-fotir hours after this moult they were again visited, and were
foimd covered with red ants, which had killed and partly eaten them all, though they
were on different plants, and care was taken to see that there were uo ants on the cot-
ton when the larvae were placed there.*

*The ants collected iu the cotton fields were referred to the Eev. H. C. McCook, who
prepared a report upou them which is embodied in our special report.
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PARASITES.

The abundance of the true parasites of the eottou-worm, and the num-
ber iu which they occur, render their consideration of the highest i>rac-

tical importance.
Taking into consideration the number and variety of these friends of

the planter, and the way in which they make themselves obvious to
every one who tries to work out the life history of tlie cotton-worm, it

seems very strange that several recent writers should have entirely
overlooked their presence. Mr. Grote, in his paper before the Ameri-
can Association for the Advancement of Science, stated that he had
never been able to observe any parasites, although he admitted that
such might exist; and Professor Riley, iu the 1878 circular of this

department, states that no enemies of the cotton-worm have hitherto
been reported. We mention these two instances in particular, because
the undoubted ability of these naturalists renders their statements all

the more singular. The fact is that not only were parasites well known to

many observers throughout the South, but no less than six accounts
had been published with tolerable popular descriptions of Pimpla con-

quisitor (a large ichneumon which extensively infests the last brood of
the worms, issuing from the chrysalis in midwinter or early spring), and
two very fair figures had also been published.
Let us now enter into a detailed account of these parasites. Up to

the time of the present writing thirteen distinct species parasitic ui)on
the cotton-worm, iu one or another of its stages, have been bred in the
department. Of these, eight species are hymenopterous and five dipte-

rous.

The COTTON-TVORM-EGa parasite {Trichogramma pretiosa, Eiley).

—

In the latter part of the summer of 1878 a small lot of cotton-worm eggs
were received at the department. The eggs were placed in a glass

breeding-jar, but much more than the usual time seemed to elapse be-

fore the hatching. One morning, however, a number of very minute
flies, so small as scarcely to be seen with the naked eye, were found fly-

ing around the jar, and the eggs were empty. Here, then, was a true
egg-parasite, the mother fly having laid her egg within the egg of the
cotton-moth, and her progeny having lived and undergone its transfor-

mations within that limited space. Whether more than one parasite
issued from a single egg was not determined. These parasites belonged
to the great hymenopterous family Ghalcididae.

The species under consideration is one of remarkable beauty. The
general color is yellow, with brilliant red eyes. The wings are very del-

icate and transparent and present prismatic colors when viewed in dif-

ferent lights. The wings 'are fringed with excessively fine hairs; their

surface is also covered with still finer hairs. In length they are only a
trifle more than one-hundi-edth of an inch (.3'"™), but, like all of the
subfamily to which they belong, are very active and are great leapers,

springing sometimes to a distance of two or three inches.

An allied species {THcliorjramma minuia) has been reared from the
eggs of the dissippus butterfly (Xiwjenitis dissippus, Godt.). In this case

from four to six individuals have been reared from a single egg of the
butterfly, and this seems to be about the normal number. It is prob-

able, then, that more than one parasitic egg is laid within the egg of the
cotton-moth. Plate XII, Fig. 14 (T. minuta, Eiley) wiU give a very
good idea of the general ajipearance of the magnified insect.*

*The technical description of T. pretiosa, Riley, was pulblislied in the Canadian En-
tomologist for Septemljer, 1879, and in onr special report, p. 194.
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Witli the otlicr twelve parasites the egg is laid in or upon tbe larva of

Alctia, and the perfect insect emerges either from the larva or from the

pupa. Three of these sjiecies belong to the same family as the egg-para-

site just mentioned, namely, to the Chakididae.

The ovate ohalcis {Chaleis ovata, Say).—This species s(>ems to be
one of the most abundant parasites of the cotton-worm in many parts of

the South. It is one of the largest of its family, measuring over one-

fifth of an inch (5""") in length. The glassy appearance of its abdomen
and its swollen hind thighs give it a characteristic look, and render it

impossible to mistake it for any other cotton-worm parasite. From the
4tli of August until the 10th of September these little fellows were con-

tinually issuing from the chrysalides sent for breeding purposes. There
may have been one brood previous, and there probably was one later,

the chalcid wintering in iha pupa state within the chrysalis of the
cotton-worm. The i^arent lly lays her eggs ux)on the backs of nearly
full-grown cotton-worms, probably more than one egg upon each indi-

vidual, although we have never observed more than one of these para-

sites to issue from a single worm. The young larvae feed upon the
worm's internal parts, choosing by preference the fatty tissue, and avoid-

ing all vital organs until they become full-gro\^Ti. During this time
the cotton-worm has probably attained its full growth and vrebbed up.

The parasite eats its host out pretty thoroughly before undergoing its

own transformations. Both of its changes from larva to pupa and from.

pupa to &y are undergone within the dead chrysalis of the cotton-worm,
and the perfect fly gnaws a round hole near the head of the chrysalis

to make its exit. An examination of many chrysalides from which these
parasites have issued shows that the hole of exit is invariably near the
head, and, upon breaking them open, the abdomen is found to be filled

with excrement of rhe larva, and the cast-off skins of larva and pupa.
Plate Xn, fig. 13, shows the ovate chaleis enlarged, and also a chrysalis

of Aletia pierced by the exit of the parasite.

We can find no published record of the fact of the parasitism of this

insect upon the cotton-worm, and are not aware that it was bred prior

to 1878.

Girrospilus esurus, Eiley.—Another chalcid parasite (Plate XIII, fig.

1), of much smaller size than the last, was reared in considerable num-
bers from the chrysalides of the cotton-worm during the summer of 1878.
It proved to be a new species of the genus Cirrospilus, and has been de-
scribed under the specific name esurus by Professor Eiley, in a recent
number of the Canadian Entomologist.

It is a little black fly, only about six-hundredth s of an inch in length,
with yellow legs. From their small size, many of them can find their
sustenance in a single cotton-worm, and many of the adults were bred
from a single chrysalis.

Unnasied chalcid Parasite.—The following passages from my
notes concern a parasite which, owing to a press of other affairs, has
not yet been worked up

:

August 27.—I found yesterday a cotton-wonn about fivc-eigliths of an inch in lengtli
which, although yet alive, was being destroyed by thi-ee gre'eu larvae which were up-
on it. I found the specimens about 10 a. m. Last evening I observed that the cotton-
worm was nearly eaten. The parasites had very short bodies, which when they moved
were pointed at one end. I had intended to describe the specimens this morning, but
I find they have spun cocoons about their bodies.
August 28.—I found crawling over the ground a small cotton-worm infested by five

parasites, e-vidently of the same species as those mentioned in my note of August 27.
August 29.—The small green parasites which I found yesterday destroyed the cotton-

worm, and, excepting two specimens which I put in alcohol, began to spin cocoons
during the night.
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The insects bred from tbese specimens were small, black, chalcid flies,

shown at Plate XIII, fig. 2. They were nearlj- eight-hundredths of an
inch (2'"'") in length. The general color was black, but the legs, anten-

nae, and mouth parts were honey-yellow. The head, thorax, and abdo-

men were nearly equal in width, and the thorax was longer than the

abdomen, which was pediceled and subtruncate at tip. The antennae
were 7-jointed.

The larvae were greenish white, oval, somewhat pointed at one end,

with yellow spiracles or breathing-holes, and were fleshy and footless.

They were sluggish in motion, moving by the alternate contraction and
expansion of the segments. The number of segments of the body was
plainly thirteen. The full-grown larvae were about 0.08 inch or 2™" in

length, and were about half as wide as long. The cocoons which they
spun were ovoid in form, grayish-white in color, and about the size of

the full-grown larvae.

The proctotrupid parasite of the cotton-worm {Didyctium

zigzag, Riley).—September 10, 1879, a number of small parasitic flies

issued from chrysalides of the cotton-worm. Upon examinSition these

proved not to be Chalcids, but to belong to the allied family Proctotru-

indae. The members of this family dilier from the Chalcids in their usu-

ally slender body and longer antennae. The antennae, also, are not

elbowed as in Chalcididae. It is a family of very minute species, which
are all supposed to be parasitic, many of them upon the eggs of other

insects.

The species under consideration is shown at Plate XIII, fig. 3. These
flies are black, polished, with the antennae and legs dark yellow. The
antennae of the female are 13-joiQted, the first joint club-shaped, the sec-

ond almost globular; 3 to 7 are much thinner than any of the others; 3

about as long as 2 ; 4 to 7 almost globular; 4 a little thinner at base ; 8

to 12 about equal in size, round at base, and squarely cut off at apex

;

13 as long as preceding, ending in a rounded blunt point. The antennae

of the male are very long, about as long as the whole insect. The wings

are clear and sparsely beset with short, blackish bristles, and with quite

a long fringe around the edge. The veins of the wings are yellowish.

These insects are about .06 of an inch (1.5"™) in length.

These parasites were bred only upon a single occasion. Then many
specimens were mounted. Whether they were all from one chrysahs or

not it is impossible to say with certainty, but the probabilities are that

they were, and it seems probable also that it is not a common parasite.*

The next three parasites which we shall mention belong to the family

Ichneiimo7iidae, or ichneumon flies, as they are commonly and famiharly

called. These insects are characterized by unusually long and slender

bodies and the long projecting ovipositors of the females. These ovi-

positors are often very long, and are protected by a sheath of four stylets

of the same length as the true ovipositor. Then head is usually rather

square, with long many-jointed antennae. The larva is a soft, cylindri-

cal, fleshy, white, footless grub, the rings of the body being convex and

the head small. The eggs are laid by the parent either on the outside

or within the caterpillar or other larva upon which its young is destined

to feed. Vv'hen hatched, the larva devours the fatty portions of its

victim, just as we have seen with foregoing parasites, until it gradually

dies. The larva spins a cocoon about itself when about to enter the

pupa stare. In the larger species this cocoon consists of a dense inner

case, and a loose, thin outer covering. Of the larger species but one

individual occupies the body of the host, while in the smaller species

* For teclinical description see special report, p. 197.
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many are fomid witliin one insect. The cocoons of most species are
S})un within the body of tlie parasitized insect; but others, as in the
genus Bfierof/aster, emerge and spin their small, oval, often bright-colored
cocoon s on the outside. The family, as a whole, is one the members o
which are of immense service to agriculturists in destroying great
luunbe^s of noxious insects.

The yellow-banded ichneumon {Phnpla conquisitor, Say). (Plate
XIII, fig. 5.)—This is one of the most numerous and most noticeable of
the parasites of the cotton-worm. It was first scientifically described
by Thomas Say, in 1835, who found it in Indiana. He described it un-
der the generic name of Gryptus, but it is now considered a Fimpla by
Mr. Cresson. The yellow-banded ichneumon was bred extensively from
the chrysalids of the last brood of cotton-woinns, and, so far as we are
aware, has never been bred from any preceding brood.
That the earlier broods, if such exist, may be reared in other insects

is possible, from the fact that very many members of this family are not
confined to one species of insect, and from the fact that Say described
the original individuals as from Indiana; and it is probable from their
rarity, if not actual absence, among the earlier broods of cotton-worms.
The length of time which it takes one of these parasites to undergo

its transformations has not been observed. If the larva spins a cocoon
at all, it is very slight; so slight, indeed, that upon breaking off the end
of the parsitized chrysalis the pupa of the i)arasite is exposed to view.
Tlie perfect insect emerges in late fall, in midwinter, and in. early spring,
through an irregular hole which it gnaws through the skin of the
chrysalis, usually near the head.
The fact that these parasites are frequently alive within the chrysa-

lides throughout the whole winter has given rise to the supposition on
the i)airt of many that the chrysalis itself was still aUve, fi-om the mo-
tion imparted to it by the contained insect, and have thus been led to
believe implicitly in the hibernation of the cotton-worm in the chrysalis
state. Many chrysalids were sent to the department during the past
winter by persons holding this belief, but, without exception, those spec-
imens which still seemed to have Mfe conta.ined each the pupa of a yel-

low-banded ichneumon.
The evidence given by Br. Gorham and Mr. Affleck, as well as our

own experience the past year, would seem to show that this parasite is,

during certain years, very abundant indeed upon the last brood of worms,
and although it might at first be said that the good accomplished by
them is smaller than if they were abundant with preceding broods, yet,
when we consider that every individual of the last brood which is para-
sitized redu(ies by just so much the imml)er of possible hibernators and
founders of families the succeeding spring, then we can appreciate the
amount of good which this parasite accomplishes, and although we may
not indorse the somewhat extravagant estimates of Dr. Gorham and
Mr. Affleck, still we may consider ourselves deeply indebted to the yel-

low-banded ichneumon.
The ring-i^egged pevipla {Pimpla annuUpes, Br.). Plate XIII, fig.

4.—September 1, 1879, there issued fi-om a cotton-worm chrysalis one
specimen of the ichneumon to which Professor Eiley gave the above
popular name in his fifth Missouri Entomological Eeport. This is the
only specimen which has been bred this year. It is an old acquaintance,
having been bred from the walnut case-bearer (Acrohasis juglandis, Le
B.) by Dr. Le Baron, and from the codling moth of the apx)le {Carpo-
capsa pomonella) by Professor Eiley. It is a widely distributed species,

being found all over the country, north, south, east, and west, and that



302 REPORT OF THE COMMISSIONER OF AGRICULTURE.

it is comnion is shown from tlie fact that Professor Riley bred 20 females
from a lot of 1G2 apple-worm cocoons. In these he found great varia-

tion in size, some measuring but one-fourth of an inch in length, while
others reached one-half.

Eroughly describing this parasite, we may say that it presents a nearly
black appearance above, the under side of the abdomen being honey-
yellow. When viewed with a lens, the upper surface of the abdomen
is seen to be covered with close punctures, while the thorax is nearly
smooth. The legs are reddish yellow with the exception of the middle
joint of the hind ]iair, which is black, with a broad yellow ring in it-

middle. The hind feet are dusky. The female ovipositor is dark shin
ing red. The palpi are pale yellow.

Cryptus i^ukcius. Say.—Another ichneumonid parasite, belonging
to a diffeijut genus from the last two discussed, and known by the above
scientific name, was bred from cotton chrysalids, on two occasions or
more, in the department last season. It is a very common parasite, and
has been often bred in large numbers from the cocoons of the larger
Bombycid moths. I have bred no less than 35 individuals from one
cocoon of TeleapolypJiemus. It is probable that several may occasionally

be bred from one chrysalis of Aletia.

This concludes our list of hymenopterous parasites of the cotton-

worm. The remaining live belong to the order Diptera, or two-winged
insects.

The Tachina flies {DijH., family Tacliinide).—Two of these two-
winged parasites belong to the family Tachinidae.

These Tachina flies have much the appearance of the ordinary house-
flies, but are usually larger. Their eggs are tough, white, opaque,
oval, and somewhat flattened on the side towards the body, to which
they are firmly attached by a gum insoluble in water. "With the slug-

gish caterpillars these flies have little difiiculty in depositing their eggs
when, how, and where they please. They always x)lace them upon the
back of the head, or on the first three or four segments of the body, in

such a position, in fact, that the caterpillar can in no way reach them.
The i)arasitic larva, when ready to hatch, eats its way through the

egg on the side towards it« victim and burrows into its flesh. They
seem endowed by nature with a fondness for nothing but fatty tissue,

which teaches them to leave the vital parts of the host alone. When
full-bred and ready to transform they do not, as did the last-mentioned
parasites, transform within the shell of the insect from which they have
obtained their nourishment, but perforate the skin and enter the ground
to the depth of from half an inch to two inches. Here they contract to
brown oval puparia and remain for a longer or shorter space of time.

According to Eiley, th e last brood usually winters in these puparia. The
following spring the fly issuing works its way to the surface ofthe ground
and takes wing.
These insects are among the most effective parasites of many noxious

insects. The Northern army-worm is frequently almost exterminated in

localities by Nemoraea leucaniae, Kirkp., and Exorista flaricauda, Kiley.

The Colorado potato-bug has been killed off in great numbers hyLydella
dorypho7-ae, a member of this family, and the Eocky Mountain locust
found in Tachina anonyma, one of its most determined enemies. It would,
indeed, have been strange, had not at least one species of this family
been found among the cotton-vrorms.

In ]!^ovember, 1878, two specimens of what seemed to be a now species

of Tachina were bred from the pupa of the cotton-worm. From these



REPOET OF THE ENTOMOLOGISl. 303

specimens Professor Eiley has described the species, in a recent number
of the Canadian Entomologist, as Tachina aletiae.

During the season of 1879 many of tb.pse parasites have been bred.

The latter part of July Mr. Trelease forwarded a quantity of parasitized
larvae Horn Dawson's Station, Ala., with the following note

:

July 24, 1879.

I mail you to-day a box coutaiinng some 95 pupae and -weLbed-up larvae of Aleiia.
* * * I find nearly oue-balf of the larvae from one-third to two-thirds grown bear-
ing small white eg^s on their backs. (It is only for the last few days that I have no-
ticed this, but it has probably b^en the case with this entire third brood.) These
eggs are of two sizes. The larger are usually, i)erhaps always, deposited singly on the
dorsum of one of the thoracic segments of the larva, and placed transversely or ob-
liquely. They are elongated, oval at the two ends, Ijut more often bluntly rounded.
Their length averages about 8'^"", their breadth 2'""". They are very slightly flattened
on the surface by which they are attached. Sometimes, when no egg can be seen, a
discolored mark of the size and shape of the egg is seen on the back of the larva ; in
other cases a discoloration below the skin of the thorax appears to show the presence
of a parasite larva. The smaller eggs are also white, and measure about 6"™ by 2""",

from which you will see that they are broader proportionally, and consequently more
oval than cylindrical. They are slightly more flattened on the under surface as a rule.

These are deposited on the side and back of the head and thoracic segments, and vary,
in the cases so tar noticed, from one to four in number ; sometimes, where there are
several, being scattered almost in contact with each other.

These eggs were fastened very firmly to the back of the larvae, and
were all so placed that the victim could by no exertion reach them with
its jaws. In some cases they appeared to be even sunk beneath the
skin, and Mr. Trelease records the fact in a later letter that he has seen
the skin shed without the egg being also cast off. The adult flies, from
these specimens sent July 24, began to issue September 1. This, taken
in connection with the fact that the specimens reared in 1878 issued in
November, would seem to argue three broods a year for this species of
Tachina^ the last two broods certainly destroying many cotton-worms.
An examination of the specimens issuing from this lot of worms re-

vealed two individuals of a new species of TacMna^ differing from T.

aletiae in several respects. We draw uj) the following description:

Tachina fraterna, n. ep.—Length 6°"".

Color.—General eifect nearly black ; head, face, and facial depression silvery white,
inclining slightly to golden on occiput ; antennae, 1st and 3d joints black, 2d joint
testaceous; palpi testaceous; pubesence behind the head blackish; thorax, second
and following abdominal joints ashy ; thorax with two plain longitudinal black stripes
and two indistinct; first abdominal joint black above, ashy beneath; femora piceous

;

tibiae and tarsi nearly black. Eyes finely pubescent. In other respects resembling
T. aleliae, Kiiey. Described from two specimens.

Flesh-flies {Dipt, family Sarcophagidae, genus SarcopTiaga).—
From general appearance it would be impossible to separate a flesh-fly

from a Tachina fly, and only by the help of a lens is it possible to dis-

tinguish them; the i)rincipal difference being that in the family now
under consideration the style of the antennae or anteunal bristle is plu-
mose or hairy, although naked at the tip, while in Tachinidae it is naked
throughout its length. These flies have long been considered remarka-
ble on account of their viviparous habits. The eggs are long and deli-

cate and hatch quickly. If the female is unable to find a suitable place
to deposit them within a given time after fertilization they hatch within
her body, and we have the phenomenon of a viviparous insect. The
ovaries are large and arranged in a spiral manner, and De Greer is said
to vouch for the development of 20,000 larvae in one female, The dis-
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tinction between the earlier forms of the flesh-flies and Tacliina flies is

said by Professor Riley to be that

—

The TacMna larva is rounded posteriorly, with a small spiracular oavity, easily

closed, and having a smooth rim; it contracts to a pupa, which is quite uniformly
rounded at each end. The Sarcopha{]a larva is more truncate behind, with fleshy

warts on the rim of the spiracular cavity, and ^ith a more tai)ering head ; it contracts*

a pupa, which is also truncate behind and more tapering in front, wheie the protho-
racic spiracles show, as they never do in TacMna.

It is the general habit of the flesh-flies to deposit their eggs or young
upon dead and putrefying animal matter, but they are often known to

thus infest living animals, tlius partaking of the nature of parasites.

Their habits are then similar to the Tachinidae. The larva lives within

the insect, and similarly issues when fall grown to pupate under ground.
During the summer of 1878 several specimens of a flesh-fly were reared

from pui)ae of Aletia. These proved to be specimens of Sarcophaga sar-

raceniae, Riley, a probable American variety of that widespread scaven-

ger Sarcopliaga carnaria (Plate XIII, fig. 6), Linn., a species common to

Europe, America, and Australia certainly, and x^i'obably elsewhere to

be found.* Sarraxieniae was first described by Professor Riley, in a paper
read before the Saint Louis Academy of Sciences, as feeding upon the

dead insects to be found in the leaves of Sarracenia. Plate XIV, fig. 1,

represents this insect in its various stages.

Several specimens of sarraceniae have been secured the present sum-
mer (1879), and also what may prove to be a new species of SarcopJmga.

Plate XIV, Fig. 2, represents the insect in aU stages ; a is the egg,

natural size; b is the egg enlarged; c is the fidl grown larva; d is the
head of the larva enlarged ; e is the puparium ; and / the adult insect.

Phora aletiae, Comstock.t—August 12, 1879, a large number of

small white maggots were found in chrysalides sent from Minters, Ala.

These maggots, which appeared nearly full grown, were about 0.15 inch
(4'"'") in length ; they were rather slender, the 9th segment being the
broadest. The posterior end of the body was large and rounded, and the
anterior end tapered gradually to a point.

Examination with a lens showed that each segment was armed later-

ally with four short, stout spines (two on each side), and the i)osterior

end of the body was furnished with six. August 16 these larvae com-
menced to pupate. The puparium w^as light brown in color, 1""° by
2'""' in size. The front side showed the joining of the segments, and
was somewhat rugose ; the back side was smooth ; the posterior end
was rounded and armed with the same six small spines that were present
in the larva ; the anterior end of the body was more i>ointed. From
about the third thoracic segment two long black excurved spines pro-

truded, which presented the most characteristic feature of the iiuparium.

The perfect flies began to issue in great numbers August 27, or about
ten days from the time of commencing to pupate. They proved to be
active little yellowish-brown two-winged flies, with robust bodies and
vshort, stout wings. They are well represented at Plate XIV, Fig. 3, as

also are the larva and pupa.
From present indications, this insect bids fair to be one of the most

important, as it is one of the most interesting, of the parasites of the
cotton-worm.

* I am in receipt of a communication from Baron Osten-Sacken, commenting upon
the above, in whic^ he says :

" Allow me to observe, in this connection, that Surco-
phaga carncria does not occur in North America. You will fmd that statement, with
some detail, in my recent Catalogue of tb" described Noith American Diptera, p. 158."

tFor technical description see special report, pp. 209-211.
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IMPOETANCE OF THE NATURAL ENEMIES OP THE COTTON-WORM

—

SUMMARY.

From a perusal of this section it is doubtful if the reader has obtained
a very detinite idea of the actual amouut of good performed by the nat-
ural enemies of the cotton-worin, except that it is by uo means insignifi-

cant. It would, indeed, be a difiicult task to estimate the number of
cotton -worms, in one stage or another, that are destroyed every year by
the different birds and insects; but we will bring together in this sum-
mary such points as relate to the amount of good performed, hoping to
set the importance of the subject forth in a more definite light.

Among the vertebrate enemies, it will be of interest in this connection
to be able to form an idea of the actual numher of insects destroyed by
the average insectivorous bird. As concise a statement of facts upon
this point as we have met with is given in Professor Anghe;^'s report
to the United States Entomological Commission. Professor Aughey
says :

*

Few unobscrv;int people have any comprehensiou of tlie vast number of insects that
birds actually destroy. During tlio breeding-season this destruction of insects by birds
reached its culmination. The young of some species will cat about 50, others about
60, some about 75 insects each day. The average cannot be far from 60. At this rate
five young birds would eat about 300 insects each day, or about 9,000 a month for each
mouth, exclusive of the parents. There have been widely different estimates as to the
numberof insects that the old birds eat, but it ought not to be difficult to api)ro5imate
the quantity. Only a small part of a bird's stomach is entire enough to be distin-
guished a.nd counted. If the balance is composed as largely of insects, which is more
than probable, then the whole number eaten during a day by an insectivorous bird
must be near 200. I reached the s.ame conclusion by actual tests. In the fall of 1874
I bought two Bastrauiian jjlovers from some boys who had trapped them, and kept
them for a weelc in a cage before they were set free. I fed them om locusts and other
insects, which I counted for four days with the following result

:

First day 277
Second day 452
Third day 448
Fourth day 4;^i9

Total 1,016
Average per day 4()4

Average for each 'J02

I was compelled to go away or else the experiment would have been continued
longer.
About one-fourth of the insects were locusts, and the balance were flies, ants, beetles,

«fec. I gave them whatever insects the boys that I hired gathered for me. My im-
pression, however, is that they ate less than they would have done if they had"^been
at liberty. But, lest there might be some mistake, and to avoid all possibility of error
on the wrong side, we will base our calculations on an estimate of 150 insects each day
for a mature plover. At this rate 20 old plovers would eat 3,000 insects each day, or
93,000 a month. And suppose further that these 20 plovers had nests v.-hich averaged
four young ones each. At (K) insects a day (or each young [ilover the 40 would con-
sume 2,400 every twenty-four hours, or 72,000 a month. The 20 plovers and their
progeny together would consume 162,000 insects each mouth. At this same rate 1,000
plovers and their young would consume in one month 8,100,000 insects. That many
insects removed in one year from a farm of 160 acres would probably render it capable
of producing crops even when these insects were doing their worst. As there are
many birds that eat more insects than do the plovers, as well as many that eat less,
150 insects a day is probably a fair average for all insectivorous birds.

This extract is eloquent as a defense of birds, and puts us on a sound
basis of a])parcntly unexaggerated facts. Too much, then, can hardly
be said in favor of insectivorous birds in cotton -fields.

With the exception of the ants, predaceous insects are hardly to be

'' First annual report of the United States Entomological Commission, 1877. Rocky
Mountain Locust, Department Interior, 1878.

20 AG
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compared either to the birds or to the parasitic insects in regard to the

number of cotton-worms which they destroy. True, the capacity of some
of them is great, but they either labor under disadvantages (such as being

comparatively confined to the ground as the carabid beetles) or are not

sufficiently numerous to do a very great amount of good. Still it is well

to know them and not destroy them, as thousands of worms are destroyed

by them, and it is only in a comparative ^^'ay that we speak at all de-

precatingly of them. The capacity of the rear-horses {Mantis Carolina)

has been shown by the statement that one individual has in one night

killed and devouretl eleven Colorado potato-beetles, and we have men-
tioned the fact that a young specimen of the wheel-bug {Frionotus cris-

taius [Rediivius norenariiis]) has been known to destroy ten caterpillars

in five hours, thus showing the amount of good which may be done by
the hemipterous enemies of the cotton-worm. The destructive powers
of the asilus tiies have been shown from Mr. Thompson's statement that

be has known one indi\'idual to destroy 141 bees in a day. The work of

ants in this direction has been discussed at length, and they are shown
to be the most valuable of the i^redaceous insect enemies of the colton-

worm.
The destruction of the cotton -worms by their true parasites is a sub-

ject upon which interesting experiments may be made. The extent of

parasitism will undoubtedly vary much with the season of the year, the

last brood always seeming to be much more extensively parasitized than
any of the preceding broods. The probabilities are that they increase

with the increasing numbers of the worms, and that they also are affected

to a certain extent by the character of the season, although not com-
parably with the ants. From August 12 to August 28, 1,721 pupae prob-

ably belonging to the fourth brood were received at the department from
Alabama, for the purpose of ascertaining the extent of the parisitism.

The result hardly justified the anticipation. From this lot of 1,721

chrysalides there issued in all 1,455 moths, and from the remaining 266
chrysalides were bred the following parasites : Of Chalcis ovata, Say, 32
specimens ; of Taeldna aletiae, Riley, 3 specimens ; of Sarcophaga sp., 7

specimens; of Pimpla anuUpes, Br., 1 specimen; of Tacliina fraterna^ 2

specimens ; of JDidicktm zigzag sp., 32 specimens ; of the small Dipteron
FJiora aletiae, a very great number of specimens; making altogether of

the large parasites, 44, each singly from a chrysalis, and 120 chrysalides

destroyed by the small parasites, making a total of 164 out of 1,721, or

between 9 and 10 per cent. The i-emainiug 102 died from some unknown
cause. This percentage is small, but in the last brood it would undoubt-
edly be gTeatcr.

The extravagant ideas of Dr. Gorham on the subject of the extent of

parasitism are easily accounted for. He collected his specimen chry-

salides tor observation late in the fall, after the hibernating moths had
issued. Naturally, no apparently sound chrysalides were left excepting

those containing parasites. These he collected, and parasites issued

from all ; hence his conclusions. A note from one of Professor Willet's

letters seems to indicate the greater abundance of pai-asites in the last

brood than in the earlier ones. He collected a number of newly-formed
chrysalides in November. Of these he says

:

About two dozen were placed in a box in my sitting-room, expccliiig to liatcli ont
some moths for exposure. Tlie following is tlio result : In some two weeks two moths
came out; 13i"y seemed delicate, and one lived only two days, the other four or five.

No other moths have appeared (I)ecemher 11). November 24, 1 found foiu- ichneumon
flies {Fimpla conqidsitor) out in one boll ; December 2, one more; and December 7, an-
other ; the sixth, the last, with no ovipositor (a male). In breaking open the diicd

chrysalides I destroyed two pupae of parasites. These make eight parasites in some
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tTTO dozen chiysslidea—a large proportion. I liad 75 chrysalides iu a box in summer;
about 50 came out moths ; most of tlio others could not escape from and perished in
the dried leaves. I saw not a parasite of any kind.

An encouraging statement concerning the extensive parasitism of an
early brood (the third) is contained in a letter from Mr. Trelease of July
24, 1879. He stated that at that time nearly one-half of the half-grown
worms iu the fields under his observation bore the eggs of one of the
Tachina parasites. One-half is certainly a large proportion, but he re-

iterates it vvith exactness in his notes, and stands ready to vouch for it.

It seems not at all unlikely when we consider the numbers in which the
northern siJecies of Tachina occur in fields ravaged by the northern
army-worm. In a field which was black with theseworms I have searched
for hours without finding a single unj)arasitized full-grown worm. Nine
hundred and ninety-nine out of a thousand bore the white eggs of the
destroyer.

These few points will be sufficient to give a more accurate idea of the
importance of the natural enemies of the cotton-worln.

REMEDIES.

Preventive measures.—The most important of the preventive
measures which can be adopted is the encouragement of the natural
enemies of the cotton -worm. Detailed accounts of these have been
given in a previous section ; hence, but little remains to be said here.

The most practicable thing which can be done in this direction is the
protection by law of all the native insectivorous birds. An incalculable
amount of injury has been done by the indiscriminate destruction of
birds by the freedmen since the close of the war. In addition to the
protection of the native species, others might be introduced. But here
very great care must be exercised, else more harm than good may be
accomplished. No species should be introduced the habits of icMch are
not thoroughly understood. We wish to call particular attention to this

point, as many planters have urged us to aid in the introduction into
the cotton States of the English span-ow, a species the importation of
which into the Northern States has been pronounced a calamity by nearly
all of the American ornithologists.

The encouragement of the insect enemies of the cotton-worm, though
less practicable than the protection of birds, is not less important ; for

this reason, great care has been taken to figure and describe all the pre-
daceous or parasitic insects which destroy the cotton-worm. It would
be worth the while of every planter to become familiar with the appear-
ance of the more common of these, and instruct his hands not to injure
them. In those cases in which hand-picking of the pupae of Aletia is

employed, much good can be done by taking care not to destroy the
parasites contained in them. The pupae, when collected, instead of be-
ing destroyed should be placed in barrels or boxes covered with coarse
wire gauze or other netting. In this way the parasites which emerge
from the pupae can be allowed to escape through the meshes of the net-

ting, and are thus enabled to go on with their destruction of the pest;
whereas the moths which mature, being larger, cannot escape, and perish
in their prison. Some idea of the importance of this precaution may be
gathered from the results of an experiment already cited, in which it

was found that of 1,721 pupae of tlie fourth brood, nearly 10 per cent,
were parasitized. Or what is more to our purpose, there were bred from
these pupae 44 large parasites {Fimpla, Chalcls, and Tachina), and an
immense number of small parasitic flies belonging to the genus Phora.
It must be remembered that the later broods of Aletia contain a larger
percentage of parasitized individuals.
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Under this head will come also the suggestion of Mr. Nicholas A.
Davis, of Jacksonville, Tes., who recommends planters to avoid plowing
cotton-fields when they are wet for fear of destroying ants, and also ad-

vises planters not to i)lant cotton on wet laud where ants do not live.

As another preventive measure, would it not be well to plant less cot

ton and cultivate more thoroughly, using fertilizers ? In this way more
cotton would be made early in the season, before the worms increase

sufficiently to hijure it, and then, with smaller fields to go over, the force

upon a plantation would be sufficient to apply remedies in season to

keep the worms in check.

With a Aiew to rendering the cotton distasteful to the caterpillar, if

possible, quassia chips were steeped and soaked in water for about a
week and a half, one pound of chips being used for each gallon of water.

This decoction was then diluted, from a pint to a quart of it beiug added
to each bucketful of water (2 gallons), and applied with a fountain

pump to infested cotton, so that every leaf was thoroughly wet. In this

form the infusion was intensely bitter and imparted a strong taste to

the cotton leaves after the water had evaporated ; but though several

applications were made it did not interfere with the feeding of the

worms.
Destruction of eggs.—Many attempts have been made to destroy

the cotton-worm in the egg state. These have been accompanied with

but little success. Owing to the fact that the tender terminal leaves

are first destroyed by the worms, planters have believed the eggs were
laid upon this part of the plant. This beUef has suggested the idea that

by cutting oif and destroying the terminal shoots the eggs would be
removed. But as shown in the chapter on natural history, the greater

part of the eggs is laid on the lower surface of the larger leaves of the

middle third of the plant ; hence by topping the cotton only those worms
which happen to be on that part of the plant would be destroyed.

Owing to their small size, and the position in which the eggs are de-

posited, any attempt to destroy the insect in this state will prove imprac-

ticable. And the destruction of the few larvae which are removed with

the terminal shoots does not pay for the labor of topping the cotton,

especially as the entire cotton can be poisoned with less labor.

Collecting larvae by hand.—Although it may seem a hopeless

task to preserve a field of cotton by collecting the larvae by hand, we
feel that very much can be done in this way if the eifort is made at the

proper season. It would be a waste of labor to attempt to destroy in

this way the individuals of the third crop of worms. Kot so, however,

in case of the first brood. This appears in such small numbers that by
carefiil searching a very large proportion of them could be found.

This, of course, would materially lessen the numbers of the subsequent

broods. As early as the middle of May the cotton fields should be
thoroughly searched ; at this time the cotton j^lants are small, therefore,

this couUr be done with comparatively little labor. Much could be ac-

complished by instructing the hands to carefully collect all larvae and
folded leaves containing pupae found while working the cotton early in

the season. We believe, however, that instructions of this kind could

only be made to produce the maximum results by offering a reward for

every specimen captured before a certain date, say June 1 ; a smaller

reward might then be offered for each specimen between that time and
some subsequent date. We have no doubt that were each planter to

expend a small sum in this way greater returns would be realized than

could be obtained by the expenditure upon tlie crop of a like sum any

other way. And we are inclined to believe that even in case where
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concerted action cannot be obtained good results will follow individual

efforts. For, although the summer and autuuni broods of niotlis migrate

to great distances, there is reason to believe that the hibernating indi-

viduals and those of the early broods do not do so to any great extent.

As evidence of this we cite the fact that considerable time elapses be-

tween the appearance of the worms in those localities which we have
designated as centers of hibernation and in the more northern parts of

the cotton belt.

Destruction of larvae by poisons.—In the present state of our
knowledge it seems that the most effectual means of destroying the cot-

ton-worm is by the use of i^oisons, either in the moist or dry condition.

In the former case, the poisonous substance is dissolved or suspended
in water ; in the latter, it is mixed with flour, gypsum, or other innocuous
powder, which serve to dilute it, and in some cases to aid it in adhering
to the plant.

During the season of 1879 a careful and extended series of experi-

ments were conducted by Mr. William Trelease, under my direction, for

the purpose of ascertaining the best poison for use, taking into consid-

eration both its elGcacy as an insecticide and its effect on the plant.

Special attention was also given to ascertaining the most rapid and
economical method of appljring poisons.

These experiments were performed under especially favorable condi-

tions. Mr. Trelease was located upon a plantation in the southern part
of Dallas County, Alabama, a locality in which cotton-worms are espe-

cially destructive ; he made arrangements by which he could call into

service all the help on the place if necessary. In this way he was able

to use the remedies on a large scale, and to carefully compare the results

obtained by different methods. A neighboring plantation upon which
no efforts were made to protect the cotton served also for comparison.
As we shall have occasion to refer to these experiments we give here

a part of Mr. Trelease's report relating to them.

The ground covered by my experiments with poisons may be seen from the follow-

ing tables

:

I.—To TEST THE EFFICACY OF THE SUBSTANCES.

(a) London pui-ple, suspended in water.
(b) Gray arsenic, suspended in water.
(c) Paris green, suspended in water.

A Tyg+ J {cl) Texas worm-destroyer, dissolved in water.

j
(e) Gray arsenic, in Fowler's solution.

(/) Oil of turpentine, in water.

I (g) Kerosene, in water,
l^ (hS CarTiolic acid, in water.
( (a) London purple, in Royall'a mixture.*

B.—Dry. < (b) Gray arsenic, in Royall'a mixture.

I (c) Paris green, in Royall's mixture.

II.—To TEST THE ADHESION OF THE SUBSTANCRS,

A -yy i 5 (^) Poisons suspended in water without flour-paste.

\ {b) Poisons suspended in water with flour-paste.

j
(a) Poisons mixed with flour.

(b) Poisons mixed with flour and gyj^sum.
B.—Dry. < (c) Poisons mixed with flour and rosin.

1
(ri) Poisons mixed with flour and dextrine.

l^ (e) Poisons mixed with flour, rosin, and dextrine, t

* Royali's patent : Flour, one barrel, 196 pounds; Paris green, 9 pounds; dextrine,
10 pounds ; rosin, 12 pounds.
The ingredients being in a fine powder, are sifted to remove lumps, after which tbey

are thoroughly mixed. Other poisons may be substituted for Paris green.
ilbid.
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f (/) Poisons mixed witli flour, gypsum, and rosin.

I
(fj) Poisons mixed Tvitli flour, gypsum, and dextrine.

I
(/() Poisous mixed witli flour, gypsum, rosin, and dextrine,

B.—Dry. { (i) Poisons mixed -with gypsum, rosin, and dextrine.

I

{k) Poisons mixed with gypsum and rosin.

I
(l) Poisous mixed witli gyi)8uiii and dextrine.

I. (wi) Poisons mixed with gypsum.

All of ray wet poisons were applied by use ofWliitman's fountain-pump No. 2. Wliere
small quantities were used, one man carried a 2-gallon water-bucket, and another

preceded liim, working the pump. Where larger quantities were used, a 40-gallon

barrel was placed in a four-wheeled wagon, with wheels 5 feet apart and the lowest

axle 23 inches from the ground. This was drawn by two mules, being made to

straddle one rt)w of cotton, the mules walking in the farrows that the wheels ran in.

One man drove the wagon, and two others, provided with fountain-pumps, distributed

the poison contained in the barrel, wetting nine rows for each trip across the field.

Meantime, one or two other men, with a two-horse wagon containing several smaller

barrels, were engaged in carrying water from a pond to the ends of the rows of cotton,

where it was transferred to the distributing wagon. With these two pumps worked
slowly, the mules walking very slowly, we found that a barrel of water went over

about three acres of cotton, wetting it fairly, but not so well as was to be desired.

The men were therefore made to work the pumps faster, so that a banel lasted for

two acres. Not satisfied with this, we enlarged the holes in the rose-nozzle a little,

BO that without materially diminishing the force of the pump we were able to apply

a barrel of fluid to the acre.* In this way about 30 acres a day may bo poisoned by
four hands aud four mules.
My dry poisons were applied by a sieve made of a 2-quart tin. backet, the bottom of

which was replaced by perforated tin, and which was provided with a socket at the

Bide for the insertion of a wooden handle about three feet long.

My experiments with dry poisons were not extensive enough for me to determine

accurately the amount of labor required to poison an acre ; but Mr. Lide, the manager
of George O. Baker's plantation at Selma, A!a., tells me that a hand can poison fi'om

one to two acres of cotton per day. He tells me, further, that one barrel of Royall's

mixture goes over about three acres.

Before giving details of the experiments, I may briefly state the conclusions to which
they led me, as follows : As an insecticide I prefer Paris green to any other substance

used, and find it less likely to injure the cotton than any other. Next to this I should

place commercial arsenic (arsenious oxide, As2 Og), though this is more likely to scorch

the cotton than the preceding. I should place Loudon purple next in the list, as being

less valuable as a poison and more liable to injure the cotton. Fowler's solution of

arsenic (arsenious oxide dissolved in a solution of sodium or potassium carbonate in

water) serves fairly as an insecticide, but my experience is that it is very liable to

injure the cotton, probably owing to the alkaline nature of the solution^ A consider-

able quantity of the mixture known as the Texas Cotton-Worm Destroyer was used,

the directions accomi)anying the package being followed; but I failed to obtain satis-

factory results from its 'use in any trial. Oil of turpentine, kerosene, and carbolic

acid in water were applied, but when applied so as to till the catei-xiillars I found

that they always injured the idant.

The cheapest mode of applying the poisons is undonbledly in the wet form ; and I

find that they adhere as well when suspended in pure water as when paste is used,

though this aids in their suspension. Whenever a solid is used in suspension, frequent

stirring is needed to keep it evenly distributed through the water. In Royali's patent

the flour is supposed to act as a diluent ; the rosin, to melt by the heat of the sun and
thus affix the poison to the leaves of the plant ; the dextrine, to melc and gum the

poison to the leaves under the action of water, either as dew or rain. My experiments ^
showed me that flour alone adhered nearly as long as this mixture ; and even that it

might be replaced in part by gypsum or land plaster, but that gy))sum alone, or re-

placing all of the flour in Royall's patent, was removed by the first rain as a general

thing. The reason for this is that the first dew converts the flour into a paste, which
becomes attached to the leaf, and considerable rain is needed to dissolve aud remove
it. I find that one pound of Paris green, applied in forty gallons of water to an aero

of cotton, will kill the worms to a certainty without injuring the cotton to any appre-

ciable extent, provided there is no rain on it for several days ; but the dry prison,

using about twice as much Paris green to the acre, is equally certain and safe, and
will withstand far more rain, even if merely mixed with flour. Owiiig to the cost of

the flour, however, and the greater cost of applying it, the dry poison is far more ex-

pensive than the wet. *

* It is far better to employ the larger size of pmnp, which, from its greater capacity,

distributes more water than the one used by me, aad with less labor.
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A.—WET POISONS.

August 7, iiiue barrels of water -n-ere applied, going over about three acios to tlxo

b;!iTeI. The tiuie si;eut was from 9 a. in. to sunset, and the first vain fell at about
niue o'clock the next morning. The substances used, their quantities, and the nutn-

bcr of dead worms just before the rain began are shown by the following table :

I.

—

Wet poisons applied August 7, 1879.

Number of barrels.
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places the leaves were scorched seriously. The arsenic used on section 12 did not.

scorch the cotton, nor did it kill many worms at first, but later it destroyed a good
number. By far the best results were obtained on section 13, where the worms were
quickly and thoroughly killed, and only at long intervals conld a scorched leaf be
found. Though the Tesas worm-destroyer used on section 14 was applied according
to directions, it being stated that more than one measure, about 4^ ounces to the
barrel of water, would injui-e the cotton, it killed remarkablj' few catpr])illers.

A light but steady rain fell all of the night following August 13, continuing through
the next day and night and a part of the 15th. An examination of the cotton after

this rain showed that little poison was then adhering to the leaves. In all of my ex-

periments 1 found that full-grown caterpillars never ate the poison, but webbed up
immediately after it was apjdied. These excepted, there were few living worms on
any of these sections excepting 14 where I could not see that the poison had done any
good. On the 21st of August most of the foliage had been eaten from this section,

while little was removed from the adjoining section 13. When I compared section 12
with th.e uupoisoned cotton on a neighboring plantation—from Avhich it was separated
only by a ditch—at this latter date I could see that the arsenic had done good, for

the cotton was not nearly so badly eaten where the poison was used as just across the
ditch, and at the time of poisoning it was infested worse than the oilier.

Much of this cotton wa« as high as the top of the wagon-box, and there was none
tliat was not bent as the axle passed over it; yet I found tbat very little damage was
done by driving down the rows, though occasionallj^ bolls were jolted off and now
and then the driver ran the wheels on a row so as to injure it, but this was the result

of carelessness. Unless cotton is very higli and closely interlocked between the row«
I should not hesitate to drive a large-wheel wagon over it if necessary in poisoning.

August 29 five sections were poisoned, as shown in the following table. But one
pump was used, the nozzle of which had been reamed so as to discharge a larger

quantity of water for a given expenditure of labor. With this we were able to dis-

tribute 40 gallons of water yier acre. As before, one man drove and another hauled
water to the side of the field.

I)at.\ Name of poison.

C

Aug. 29, 1879

Arsenic ' 16 oiuices
FoTrler's solntion* 3 quarts
London purple
Texas worm destroyer.

.

London purple

4 gallons .

.

4 gallons..16 ounces
1 measure. I

8 ounces . .
|
2 gallons . . I j

48hours

fi Few.
I

Scarce any.
I Few.
I

Scarce any.
;
Very few.

* A.2 Os., 384 grains. Ka COs, 384 grains. H» 0., 3 quarts.

In preparing Fowler's solution on a large scale tSe potassium carbonate may be replaced by the mncli

cheaper sal-soda. As recommended by Gapt. JT. D. Cross, of Selraa, sal-soda and gr.ay arsenic are taken

in equal proportions by weight ; the soda is dissolTed in a little boiling water, the arsenic is then added,

and, when dissolved, water is added in such quantity as to make one gallon of the solution for each

ounce of arsenic used. He recommends the use of i-lj gallons of this normal solution for each barrel

of water.

With our single pump we were able to cover only five rows of cotton for each trip

across the field and do it well. Including the time spent in tilling the barrel, it took
45 minutes for each barrel of poison put out ; or, in ten hours, three hands and fotu:

males would poison about 13 acres.

On the 1st of September a light rain in the early afternoon became heavier about
4 p. m. and lasted till some time in the night, a few drizzling showers having fallen

the day before.

When these poisons were applied there were scarcely any worms on the cotton poi-

soned, but many eggs. On the 4th of September I noted that these had hatched, but
few larvae had yet eaten, through the leaves so as to reach such poison as the rains
had left. Of the few worms on the cotton before the rain I had noticed a small num-
ber of dead ones, the most being found on section 17, the next on 15, the next on 16,

but neither 18 nor 19 did much good. Coming as they did, the rains removed the
greater part of the poison before the young worms could eat it, so that little goo<l was
done by this poisoning.
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September 5 some cotton badly infested witli newly-hatched caterpillars was }ioi

snned, as follows :

Date.

Sept. 5,1870..

Name of poison.

Paris green
<lo ....

do ....

Kerosene ..

Turpentine

C

24 ounces
16 ounces
24 ounces
10 fl. OZ.S.

20 a. 0Z8 .

c?

3 gallons

.

^•S

S3
c2

Manv.
Do.
Do.

Few.
Do.

lu all we poisoned a little less that three acres this time, using only about half a
barrel on section 22. One hand worked the pump, wetting six rows at a time ; another
followed him with the bucket of poison. Previously I had caused a barrel in the
middle of the field to be filled with water. In this I suspended the poison, having the
men replenish it as often as necessary. About four gallons each of the kerosene and
turpentine mixtures were u.sed.

The next day, when I examined the Paris-green sections, I fofand many worms dead
on each of them. When I rubbed the leaves with my hand, or sprinkled water over
them, I could not see but that one adhered as well as another. Here and there a leaf

was badly scorched, and some few forms were injured; but, taken as a whole, the field

suffered little. Here I noticed what was also seen before and afterward, namely, that
a leaf may be completely covered with Paris-green sediment and yet show no scorch-

ing; but where the dead spots appear on the leaves there may be little of the poison.

Paris-green being practically Lnsoluble in water, I am unable to account for this.

On the 8th of September I noted that the cotton on which Paris green was used
three days before was uninjured by the woitqs, though a few were still eating, most
of these having hatched after the poison was applied. But where I used kerosene or

oil of turpentine the cotton was almost leafless, these substances having injured some
of the leaves and killed a considerable number of larvae, but not enough to save the
crop.
September 10, a number of gallons of water, containing from a half teaspoonful to

a teaspooirful of carbolic acid per gallon, were applied with the fountain jiump. This
water was stirred so that the acid was suspended through it as very small globules.

It was found to kill some caterpillars, but by no means enough to save the cotton

;

and, used in these proportions, it injured the cotton considerably. More water, con-
taining kerosene and oil of turpentine in varying quantities, was applied ; but, like

the last, I found that it did not effectually destroy the worms, even when strong
enough to seriously injure the cotton.

B.—DRV POISON.

In the afternoon of August 22 I poisoned four sections with dry poison.?, as shown
in the annexed table. "Where flonr was used with either rosin or dextrine, or both,

the proportion was that used in Royall's patent. Where gypsum was used, it replaced
the flour, bulk for bulk, in this series.

Date.

An?. 22,1879
I 2

Name of poison.

v.

S
o "

f Flour. ...^ 1

London purple ' Dextrine. >

( Itosin ) I

It>-- $|;^«y.----VU hours.. <!

I
Pans green < Dextrine. > ^

, ( Kosin )

I

London purple
;

Flour
i Paris jtreen

\
Gypanm J

Fair ,

Good

Fair .

Good

3.9

Fair quantity.

Do.

Do.
Very little.
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As will be seen from esammiiig this table, a rain began falling before we hr.d fin-

isbed applying the poisons. This r.iin continued to fall all night, all of the next day,

and part of the succeeding night. Another heavy rain occurred the next night. Ou
the 26th I found that the cotton of sections 1 and o was scorched considerably, far

more than either 2 or 4. The second section had killed the most worms. I could not
gee but what section 3 adhered as well as either 1 or 2, and all were far better than 4.

August 26 four additional sections were poisoned ; the only variation from Royall's

mixture being in omitting some ingredient, substituting gypsum, bulk for bulk, for

flour, or varying the quantity of poison.

Date.
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worms wore killed on it. The poison was as thickly applied on 9 as on 10, yet, despite

the double quantity of poison used, it was injured very little. The caterpillars were

killed. Vei-y little poison remained on sections 1, 2, and 3, of August 22, yet in a very

few places there was enough to kill the worms that wero then appearing in large mam-
hers on it. None remained on section 4, the foliage of which was, for the most part,

eaten up.
September 7, the poison was found adhering finely to sections 5 and 6, and the

cotton was not at all badly scorched. There were very few worms on it. No trace

of the poison on section 7 could be found, but there were no atohus on it, and it was
not materially injiu'ed by scorching. Not very much remained on section 8, but there

were few caterpillars to "be found. The eottoii was uninjnred. The poison adhered in

quantity to 9 and 10, where the worms were all dead. Section 9 was slightly scorched,

section 'lO badly. The unpoisoned section before mentioned was covered with cater-

pillars, its foliage being entirely gone.
September 9, about midday, when the sun was shining brightly, I applied poisons

to three sections to test the resistance of different substances to the action of the

weather. The quantitj- and quality of the poison being unimportant, I shall give

only the jiroportions of the substances used to dilute it.
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apply a sufficient quantity to effectually destroy the worms without in-

juring the plants. We feel sure that the unfavorable results wliich have
followed in some instances from the use of Paris green have arisen from
one of the following causes, either an excessive use of tlie substance or
the use of an adulterated article, chiefly the latter. From the trials

which we have made, we are inclined to doubt that there is any danger
of scorching the cotton if pure Paris green be used in the usual way,
whereas we have no doubt that'very serious consequences have followed
the use of an adulterated article.

We have endeavored to find some simple method by which any planter
could test for himself the purity of Paris green. The following, although
it does not meet all requirements, will be found useful. Pure Paris
green is soluble in ammonia; hence, if you take 100 grains of Paris
green and place it in a glass vessel and add one ounce of Uquid ammonia
(it may require more than one ounce if the ammonia be not strong),
and stir it for a minute or two with a glass or wooden rod, the Paris
green will completely dissolve, forming a beautifulblue transparent solu-

tion. Should there be sediment it will indicate that the Paris green is

adulterated, and the amount of sediment will show the amount of adul-
teration. This test will serve to detect the presence of any of the
substances ordinarily used for adulteration of this poison. Sometimes,
however, white arsenic is used for this purpose, and as this substance
is also soluble in ammonia its presence cannot be detected in this way.
By using the above test, however, the planter can be certain that the
compound in question will be efficient as an insecticide. There remains
only the danger of his cotton being injured by the caustic action of
adulterating arsenic. The best plan is to buy the poison directly of the
manufacturer. In this case, if care is taken to deal only with reliable

firms, little danger need be apprehended.
It is proper to state that although our experiments with the Texas

Cotton-Worm Destroyer, as well as those conducted by some of our cor-

respondents in Alabama, failed to produce satisfactory results, many
strong recommendations of this remedy have been received from west-
ern portions of the cotton belt, especially Texas ; and in the circular

published by Preston and Eobira are recommendations from many
prominent planters. An analysis shows that this remedy is an arse-

uiate of sodium, which is almost entirely soluble in water. Of course its

value as an insecticide is due to the arsenic which it contains ; its only
advantage over other compounds of arsenic is its solubility in water,
and we are inclined to believe that this advantage is more than counter-
balanced by the fact that there is greater danger of injury to the plant
from a solution of this kind than by a mere mechanical mixture with
water. This point is illustrated by an experiment tried with Powlei^s
solution.

As to the results of the experiments with London purple, we are dis-

appointed. We had hoped, owing to the cheapness with which it can
be furnished, that it would prove a substitute for Paris green, but our
experience indicates that it is even less desirable than commercial arse-

nic. We hesitate, however, to give a decided opinion with only the re-

sults of a single season's trial before us, especially as we have favorable
reports from Prof. C. 0. Bessey, of the Iowa State Agricultural College,-

who has experimented with it as a remedy for the potato beetle, and
from ]Mr. A. K. Whitney, of Pranklin Grove, 111., who has successfully
employed it against the canker-worm on fruit ti'ees, and prefers it to
either Paris green or arsenic for that purpose. Still, it should be re-

membered that the foliage of cotton, being tender, is scorched much
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more easily than that of some other plants, and also that a substance
may kill certain insects quickly while it acts much more slowly upon
others. London purple consists chiefly of arseniate of lime, together

with considerable anihne purple, and a little impurity. As it is a waste
product in the manufacture of various salts of rose aniline, its compo-
sition is not constant. A sample which was analyzed by Dr. Collier

shows the following composition

:

Per cent.

Rose aniline - 12.46
Arsenic acid 43.65
Lime 21.82
Insoluble residue.--. 14. 57
Iron oxide 1.16
Water 2.27
Loss 4.07

100.00

A compound of arsenions acid and cyanide of potassium has been
used to a considerable extent in Texas. It is known as Johnson's Dead
Shot. It was patented June 2, 1874. The following extract from the
specifications, describes the compound

:

In order to form ray compound I use the following ingredients, and preferably in
the following proportions, to wit: Eight ounces of arsenions acid, one ounce of cyanide
of potassium, and eight ounces of dextrine, dissolved in forty gallons of water.
Arsenious acid, when applied to the leaves of cotton or other plants in the form of

spray, will remain free from evaporation for a sufficient length of time to be eaten by
Buch insects as feed upon cotton or other plants. Cyanide of potassium, when applied
in like manner as a component part, might be termed the base of said compound, and
serves to hold the arsenious acid in solution before it is conveyed to the plant, and,
being among the most deadly of all insect poisons, it not only kills when eaten, but
is death to insects the instant it strikes them, and so impregnates the air immediately
around the plant upon which it has been deposited that the fly or miller which creates
the cotton-worm is instantly killed on coming in contact with, or in the immediate
vicinity of, the same ; and, being a powerful alkali is easily, absorbed by vegetation,
and acts as a tonic or fertilizer, thus entirely neutralizing the evil or damaging effects
of the arsenious ingredient upon both land and plant. Dextrine, one of the component
parts of my compound, has no poisonous effect, but is simply used to produce a thin
mucilage of my other ingredients, sufficient to hold the said compound on the plant
to which it may be administered.

Xo experiments were tried with this compound. We have no doubt,
however, that it is effectual as an insecticide ; but we would hesitate to
recommend the use of a volatile poison so deadly as cyanide of potas-
sium.

Objections to the use of arsenic and its compounds.—Much has been writ-
ten respecting the dangers attending the use of arsenical poisons as in-

secticides. We do not here refer to the caustic action of the poison upon
the leaves of the plant, but to the injuries which may result to man
from the incautious handling of so deadly a poison; to animals by drink-
ing water from vessels in which it has been mixed, and by drinking
from streams flowing through cotton fields thus treated, and espec-
ially to the danger of the poison accumulating in the soil to such an ex-
tent as to exert an injurious influence on the plant. When we consider
the immense quantity of this poison which has been used during the
last few years, and the low grade of intelligence of the majority of the
field-hands who have been required to apply it, especially in the cotton
States, it seems as if a great risk of loss of life had been incurred

;

statistics, however, fail to confirm such conclusions. We occasionally
read in the newspapers accounts of serious results following the use of
poisons as insecticides, but no well-authenticated case has come to our
notice. Althougli, doubtless, there is danger with the usual care, the
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risk is not greater than that of railway or steamship travel or many
other practices which are necessary.

These remarks will apply also to the dangers accruing to animals from

this use of i)oJson. For, although we are informed that the annual loss

by Paris green of cows, sheep, and horses is something considerable, no
instance has come under our personal observation.

As to the accumulation of the arsenic in the soil, in sufficient quantity

to prove injurious to plants, we cannot do better than to cite the inves-

tigations of Dr. WiUiam McMurtrie.* These investigations show

—

That, though arsenical compounds exert an injurious influence upon vegetation, yet

this is without effect until the qtiantity present reaches, for Paris green, ahout 900

pounds x^er acre ; for arsenite of potassa, about 400 pounds per acre.

Thus, if all the arsenic were to remain in the soil no injurious effects

need be expected to follow within one hundred years. And when we
take into consideration the amount of arsenic which is removed from the

soil by drainage, an even greater time may be expected to elapse before

that event occurs. And w^e may reasonably expect that ere that time

the science of economic entomology will be so far advanced that a harm-
less substitute for arsenic will be known if there remains an occasion for

its use against this enemy of the cotton plant.

Carholic acid.—Experiments conducted by Professor Willet and my-
self last season with carbolic acid gave results similar to those obtained

by Mr. Trelease. It was found in each case that where this substance
was used in sufficient quantities to destroy the worms it injured the cot-

ton plants greatly.

Kerosene.—Although the different forms of coal-oil have been found
to be very valuable in many instances as insecticides, all of our efforts

to employ it against the cotton-worm have produced poor results. In
every case when a mixture of kerosene and water of sufficient strength

to destroy the worms has been applied to cotton, the plants have been
injured.

The following experiment, suggested by the use made of kerosene
against the Eocky Mountain locust, was tried : A quantity of kerosene
was put into a pan ; all that would flow was then poured out, leaving

only a thin film over the bottom of the pan. A dozen cotton-worms
were then put into the pan. At the end of two minutes all were dead.

But the danger of injury to the cotton plant, and especially of knocking
off the bolls by any machine employed for jarring the worms from the
plants into receptacles containing coal-oil, will prevent the use of this

substance in this way.
Pijrethrum.—The value as an insecticide of powder made from the

dried tlower-heads of different species of Fyrethrum,^ and sold under the

name of Persian Insect Powder, has long been known, but its expense
has prevented its general use except for insects infesting houses and
parasites upon doujestic animals. For the same reason, we neglected
to experiment with it on the cotton-worms, believing that, however effi-

cient it might be, its cost would prevent its use against insects infesting

field croi>s. But there has been introduced into Cahfornia a Dalmatian
species oi Pyretlirum [Pyretlirum cineranaejolium), from which a powder
equally as good as the imx>orted powder is made. And we have recently
learned, what is equally important, that this powder can be produced at
a price which will admit of its being used on field croi)s. The Califor-

nian powder is known as buhach.
The most important peculiarity of i)owder made fi'om Fyrclhrnm is

that, although deadly to insects, it is harmless to man and domestic

* Annual Report of tlie Department of Agriculture, 1875, pp. 144-147.
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animals. Tlie neglect to expeiiiuejlt with tliis powder upon the cottou-

worms thid .seasou is not a serious matter, as it is not yet produced in

this country in sufficient quantities to admit of its taking the place of

remedies we now have. We understand that arrangements have been
made for growing the i)lants upon a large scale, and before the substance

can be put upon the market in large quantities the necessary experi-

ments to determine its efficiency and the best mode of application will

have been made.*
Yeast.—In the Canadian Entomologist for June, 1879, Dr. H. Hagen,

of Harvard University, published an article on the destruction of obnox-

ious insects by the use of fungi. The article was based on experiments
conducted by Dr. Bail, of Prussia, many years ago. The following ex-

tract illustrates the ground taken in the article

:

Dr. Bail asserts tliat he has proved by many skillful esperitnents that four species

of microscopical fungi are merely dilferent developments of the same species. One
of them, the fungus "of the common house fly, is the vexation of every housekeeper.

The dead flies stick in the fall firmly to the windows, or anywhere else, and are cov-

ered by a white moldnot easy to be removed. The second is the common mold, known to

everybody and easily produced on vegetable matter in a damp place. The third is the

yeast fungus, a microscopical species, and the basis of the work done by yeast fermen-
tation. The foiirth is a small \\ ater plant, known only to iirolessional botanists. Dr.

Bail contends that the spores of the fungus of the house fly develop in water this last-

species, out of v,ater tn mold, and that the seeds of mold are transformed in the mash
tub mto yeast fungus.
The experiments made by Dr. Bail cover a period of more than a dozen years, since /

the num(-roiis results which were made against his results induced him to rejjeat again 'V--

and again his experiments in dilferent ways. I am obliged to state that even now
prominent botanists do not accept Dr. Bail's views, which he maintains to be true and
to be corroborated by new and sure experiments. This question, important as it may
he for botanists, is without any influence regarding my proposition, as Dr. Bail has
proved that mold sowed on mash produces fermentation and the formation of a yeast
fungus which kills insects, as well as the fungus of the house fly. I was present at the
lectures of Dr. Bail before the association of naturalists, in 1861, which were illus-

trated by the exhibition of mold grown on mash, on which the fungus of the house
fly had been sown, and by a keg of beer brewed from such mash, and by a cake baked
with tlus yeast. Both productions were declared perfect by all who tasted them

—

an experiment in which I did not feel obliged myself to join, as both are to be had
pS^I)ared without the fungus of the house 2y.

Although modern mycologists do not believe in the identity of the
fungi mentioned, I considered the matter of sufficient importance to be
the subject of further investigation. I therefore instructed Mr. Tre-

lease to make the proper experiments to ascertain if yeast torulae sown
on insects would give rise to a fungus which would cause their death.

The following is the report of these experiments. Care was taken in

every instance to see that the yeast was in an active state.

August 1, during a light shower, I applied a gallon of yeast in eight gallons of
water to cotton on which there were many half-grown caterpillars, as well as num-
bers of small ones, using a fountain-pump for distributing the liquid, and being care-
ful to reach all parts of the cotton with it, wetting it, indeed, so thoroughly that the
air for some distance was pervaded by a yeasty odor. Before I had" finished the
shoAver became heavier, and it rained hai'd for a considerable part of the night. There
was more or less rain nearly every day for the succeeding week. Examination every
few days showed that no fungus was attacking the worms.
August 7, I applied several gallons of water in which was yeast in proportions vary-

ing from one-half pint to one quart to the gallon of water. This was applied in the
morning while the sun was shining brightly, and no rain fell on it until night, though
more or less rain fell every day for the next half week. There were worms of aU sizes

where this was used, but none were attacked by disease.

August 13, more was applied in varying quantities of water, the day being cloudy,
but only negative results were obtained.

*The Pyrcthntm cina'ariacfolium was introduced into California and is raised by Mr.
G. N. MUco, of Stockton, Cal.



320 REPORT OF THE COMMISSIONER OF AGRICULTURE.

September 9, after sunset anotlier gallou of yeast in four gallons of water waa ap-
plied to cotton covered with young larvae and eggs, but with no result, so far as I
could see.

It will be seen that the first of these experiments was tried during a rain, which
endured for some time, so that the yeast may have been washed from the leaves and
from the caterpillars before having an opportunity to act ; but if any of it adhered
the damp weather following was most favorable to" its development into the parasitic
form. The second was tried when the sun was shining early in the morning, ho that
it was exposed to sunlight for the greater part of one day, and could not have been
removed by rain till the following night. Like the former, this was subjected to
damp weather for a number of days. The third lot was applied in the early part of a
cloudy afternoon, and this was subjected to rains the next night and for several days.
The fourth lot was applied after sunset, and there was no rain on it for three days.
Moreover, these quantities of yeast were so applied as to wet eggs, larvae, and pupae
of Aletia. Other applications were made on a small scale at different times, but with
similar results.

From these experiments it appears that under the most varied circumstances, many
of which are very favorable to the growth ot fungi, yeast in an active condition
failed to produce any fungoid disease on either the eggs, larvae, or ])ny}a.e o£ Aletia.
Furthermore, larvae contained in a tin box were drenched with yeast, being kept
thoroughly wet for over twenty-four hours, after which a part of the liqixid was
drained out, and the box remaining uncleaned, the larvae were kept and fed in it for
a week longer, at the end of which time they were still living and apparently suffer-

ing from no disease. This leads me to believe that though the PenicilUum or Aspergil-
lus developed from tomlae sometimes attack living animal tissues, they cannot be
utilized for the destruction of the cotton caterpillar. Yet, considering to Avhat an ex-
tent some insects suffer from fungoid diseases, it seems by uo means improijable that
some practical and economical method of parasiting noxious insects may some day be
discovered.

Experiments were also conducted at the department upon insects in

my breeding-cages, but I was unable to see that any results were pro-
duced by the yeast.

Modes of applyingpoisons.—Second in importance only to the choos-
ing of the most effectual poison is the adoption of the bestmode of applying
the remedy. Although many methods have been adopted, they may be
classified under two general heads : First, use of poisons diluted with
water ; second, use of poisons diluted with some dry substance.

Before entering upon the discussion of these methods, I wish to urge
the importance of making early preparations for poisoning. As yet most
planters do not seem to realize that fighting the worms is a part of the
necessary labor for raising a crop of cotton. As a rule no provision is

made for this work in the way of purchase of poison or implements for

its distribution, or conveniences for getting water, until the worms are
injuring the crop so badly that it is evident that something must be done
at once to save it. The result is that while the planter is engaged in

the preliminary work which should have been done months before, the
crop is destroyed.
The following remark was made to me in almost the same words by

the majority of the planters with whom I talked u])on the subject: " The
trouble about poisoning is, a man may have a large field, the worms ap-
pear in it, and in three or four days the crop is destroyed before the
poison can be applied." Another expression which I often heard, and
which is equally suggestive of a lack of appreciation of the proper way
in which to contend against this insect, is the following : "The first and
second croi)S of worms do no harm ; it is not worth while to poison them

;

it is the third crop that does the injury."

The cotton-worm will continue to be a scourge until all who raise cot-

ton, except perhaps those in the northern portions of the cotton belt,

incorporate in their estimate of the cost of producing a cro]3 the expense
of poisoning the worms. The fact that in almost every section there are

seasons during which the worms injure the cotton but little can almost
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be (•onsi(l(?rod n mislbrtune ; lor it i.s doubtless largely owing- to this that

proper i)reparaiioiis are not made. Inllueiiced greatly by their hopes,

the ])lanters believe each spring that it is not going to be a "worm
year." The result is that already described. It would be better to make
unnecessary preparations than to siitier for want of proper precaution;

especially as, if there is no o(;casion to use the materials the season they
are purchased, they can be Icept without loss or damage until there is

occasion to use them.
Doubtless in many cases one reason why the preliminary arrange-

ments are not made at the i)roper time is the tinancial depression which
has been so general throughout the South. Many planters find it neces-

sary to borrow the money Avhich is used in the cultivation of the crop,

and under such circumstances do not feel willing to go to the expense of

buying poison and machines for distributing it when there is a chance
that they Avill not be needed, and in any case the interest on the invest-

ment is to be met. Still we believe that under these circumstances the
loss incurred by the lying idle of capital invested in this way ought to

be regarded in the light of insurance.

If the poison to be used be purchased during the winter there will be
time to i)rocure it directly from the manufacturers, thus saving consid-

erable in cost, and, what is of much more importance, an unadulterated
article can be olrtained. Frequently those who wait until they need
])oison before buying it, and are thus forced to i^urchase of local deal-

ers, pay from 20 to 75 per cent, more for an inferior article than an un-
adulterated poison would have cost if bought directly of the manufact-
urer at a season when there is no great iinmediate demand for it. In a
similar way, in case dry poisons are to be used, doubtless many oppor-
tunities would occur for procuring flour at a less cost than it would be
necessary to pay at the time it is to be used.
A very great saving of time may be accomplished by those who apply

l)oisons with water by improving the facilities for getting it. The de-
tails of this will vary with local conditions. We are led to speak of it

from our observation in the canebrake region of Alabama. Although
this section is one of those which has suffered most from the cotton-
worm, and at tlie same time one which is admirably adapted for provid-
ing supplies of water, little has been done in this direction. A large
part of this region is supplied with artesian wells which bring the water
several feet above the surface. Doubtless it would pay, in ma,ny <*-ases,

to sink wells in those parts of the plantation where water is most likely

to be needed for i)oisoning; at least tanks should be arranged at the ex-
isting wells so that barrels could be rapidly Idled in time of need. TjI'^,

however, is seldom done. In those sections in which cisterns are used
instead of wells, it would pay to make one or more cisterns in each of

the larger cotton-tields, aud to see that they were properly filled during
the rainj' season.
We wish also to urge proMipt action in the use of poisons. We are

convinced that it does not pay to wait for tlu^ third crop of worms before
poisoning tlie cotton. The earliest brood in the spring should be de-
stroyed. At this season it prol.>ably would be necessary to poison only
the cotton growing on low lan<l. Let tbose places in which the worms
are known by tradition to a}>])ear first each season be early and thor-
oughly poisoned. The expense of this ))oisoniiig need not 1)0 great, for
iioi only are such ai'eas of limited extent, lait, as the ]»laiits ar(^ small,
Uttle ])oison Mill l>e require*!. It Avill probabl\- pay best to use dry
poisons early in the season, as but little tlour will be needed on each

21 AG
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plantatiou, thus doiug away with one of the greatest ohjectious to dry
poisons.

The poison shoiikl he first apphed at a date not later than twenty
days suhsequeut to that when the cotton first ap]>ears above ground.
It will probably be found necessary, as the successive broods of worms
appear, to poison larger and larger areas, until, with the third crop, all

the cotton growing- should he poisoned; doubtless, however, it would
frequently occur that only the rank-growing cotton would need to be
poisoned e\'eu then. If concerted action were taken throughout any
extended region in poisoning early in the season, we do not believe that
the worms would be able to develop in sufficient numbers to do any
serious injury; at least, their progress might thus be retarded, so that
the cotton would not be stripi)ed until too late in the fall to do damage.

Wet 2)oiso~'is.—The least expensive mode of applying poisons, and the
one most generally adopted, is with water. When Paris green, arsenic,

or London purple is used, it is necessary to stir frequently the water into

which the i^oison is x)ut, as none of these substances are soluble in water.
In applying the mixture every leaf should be thoroughly' wet, and the
proportions used should be such as to distribute from twelve ounces to

one pound of Paris green over an acre; with the other poisons a smaller

amount must be used, on account of the danger of scorching the cotton.

When Paris green was first applied with water common watering-pots
were used. A man mounted upon a mule carried the pot and sprinkled

the plants as he rode along the rows. Other hands kept this one sup-

plied with the mixture. This was found to be a very imperfect method,
requiring, as it does, a great amount of water, whicb is a serious objec-

tion when the water has to be draAvn a considerable distance, as is

usually the case. Moreover, by this method the poison is not evenly
distributed ; the hand (almost invariably an ignorant and careless ne-

gro, and, perhaps, half asleep) rides along and deluges some plants,

while others are not wet at all.

The most practical way of applying wet poisons that hns come under
our observation is by means of a machine known as the fountain-pump.
This is a simple instrument, tlie form of which is shown at Plate XIV,
tig. 4.

Lt consists of two brass tubes, one vrorking telescopically within the
other; a hose is fastened to one end and a nose can be attached to the

other; this nose is represented in the lower part of the figure; an ar-

rangement of valves allows water to pass into the pump through the

hose, but will not allow it to return. Thus, when the smaller tube is

pulled out, the pump is filled to its greatest capacity ; by jiushing this

tube back, the water can be ejected with considerable force through the
nose in a fine spray. In this way, with a single pump, a man can throw
the poison over five rows of cotton at once, walking rapidly along the rows.

Thus five rows can be poisoned in about the same tinae that is required

to poison one row Avith a watering-pot. In addition to the saving of

time, much less water is used with the fountain-pump than is required

with watering pots; Jind as the pumps throw a Aery fine spray, the poi-

son can be more eveidy distributed in this way.
In using the fountain-pump, one man w<nks tiic pump, another hand

(often a woman) accompanies Inm and carries tiie Inicket contaiiiingtlie

mixture. Otlier hands keep th.esc sni)pli(-d witli the ])oison. As some
jiarts of the work arc more tiresome tlmn others, tlie liands are trans-

ferred from one part to another at, intervals. The water is con\eyed to

and about the fiehls as far as i)0ssible in wagons.
It is estimated by those who have had much experience iu applying
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poisons in this way, that where water is easily obtained, with one fount-

ain-puuip and eight hands (three of wliom may be Avomen) 25 acres of

cotton may be poisoned in one day. Tiie eight hands are di:>tributed as

follows : One ^vorks the pnmp ; one carries the bucket from which the

poison is pumped; three supply fiiis one with the mixture; three are

with the wagon getting water and mixing the poison.

Although tiie plan just described is the one most generally used, we
think that adopted by Mr. Trelease during tlie present season is prefer-

able, requiring as it does fewer hands. This method is illustrated in

Plate XV.
A 40-gallon barrel containing the mixture is placed on an (»dinary

four-wheeled wagon, the wheels being 5 feet apart, and the lowest axle
23 inches from the ground. The wagon is drawn by two mules, these
walking" in the furrows on either side of the row of cottou over which
the v*agon passes. One hand drives the team and two others provided
with fountain-pumps distribute the poison from the barrel. In this way
nine rows of cotton are poisoned each trij) across the field. In ordinary
cases one or two other hands with a team can keep these sui)plied with
water. By this method poison can be applied very rar)idly and with a
minimum number of hands. The experiments show that the cotton was
not seriously injured by the team or wagon, although much of it was as
high as tlie top of the wagon-box, and there was none that was not
bent as the axle passed over it. Certainly the time and labor saved will,

except in cases ^^'here the cotton is A'ery high and closely interlocked
between the rows, more than pay for the iujurj- done to the cotton. I
suggest the following improvement to the apparatus used this season

:

Have a cover fitted to the barrel to prevent the spilling- of the poison.
This cover should have three holes ; one for a dasher (similar to that
used in churns) for agitating the mixture ; the two other holes to admit
tlie hose of the pumjis. The dasher may be worked by a boy or the men
with the i)uraps.

Although the method above described is the most practicable yet
devised, we feel that it can be improved upon. Our observations con-
vince us that the thing most needed is a machine which can be drawn
by one or two horses and which will throw a spray of water on the under
side of the leaves.

The present modes of poisoning- are defective in that they require a
large force of hands, often when there is much other work to be done;
and what is a much more serious nuitter, as the poison is applied to the
upper .side of the leaves of the plant, the young- larvae jire not killed
until they are large enough to eat through the leaves. This would be
of less importance could the poison be made to adhere to the leaves;
but it often happens that the mixtures are washed off the plants by
rain.s soon after being applied, while if they were ai)plied to the lower
siu-facc of the leaves all larvae feeding at this time would be i)oisoned,
besides there being less liability of the poison being washed fi-om the
plants.

A machine intended to meet these requirements has been invented by
?^Ir. W. T. Daughtry, of 8elma, Ala. This consists of a large cylin-
drical reservoir mounted upon wheels and provided with an agitator for
licoping tlic com])ounds well mixed. F(mH'-])umi)s, wisich are \Tork(Ml
by gearing atiaclicd to tlie hub oC one wlieel, force air into the re.scr-

voii-; tlie pu'-ssure obtained in this way forces streams oi llaid tiu'ough
1 lie (list i-ilniting pipes; each ]i!pe exteiids neai-U' to the ground and is

l)ent upward at the end, whicU is furnished with a peculiar nozzle; in

this way a tine spray can be thrown upon the lower surface of ih(i
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leaves. The machine is inatle to pas.s over tAvo rows of cottou, and the
distribiitiDg- pipes are so arranged that four rows can l)e ])oisoned at a
time. Owing to its great weight, the machine in its present form is im-

practicable, but the idea w^hich it embodies is a good one. ]\Ir. Daugh-
try's machine was patented February 19, 1878, No. 2U0370. It is figured

in the special report, p. 232.

Mr. John A. Wolfram, of IMeyersville, Tex., has also invented a ma-
chine which throws a fine spray upon the lower surface of the leaves.

An application for a patent of this machine is now before the Patent
OfiBce.

Mr. John W. Johnson, of Columbus, Tex., has patented a machine
for distribntiug liquid poisons upon cotton plants. This machine has
been used to a considerable extent in Texas j it is represented in Plate
XVI, Figs. 2 aud 3.

The following description will explain its Avorkings:

This invcution relates to certain improvemeuts on that for -uliich I fihjd an appli-

cation for letters patent on the 2"2fl day of Septeuiher, 1S7:'; and the invention con-
sists in a tank jirovided with a <louhle-actiug force-])nnip. connnnnicating with a pipe
and hranches similar to those descriVjed in my application aforesaid, the pump being
connected by a pitman with one of the Avheels upon -wliich the tank is supported,
whereby the pnmp is operated automatically as the ji))paratiis is di'awn along, the
wheels ujjon which the apparatus is supported lieing much sn}al]er in diameter than
ordinary cart or wagon wlieels, and attached to the tanic by means of vertical bars,

whereby the apparatus is enabled to pass over the rows of cotton plants without in-

juring them, while at the same time the dimensions of the wheels are such as to give
the required number of strokes to the pump-lever necessary to the producing of a
constant aud full voluiue of spray from the pipes.

In the aceomi)anying drawing A represeutstiie tank containingthelifjuid compound
described in my application aforesaid. Instead of ]daciug it upon an ordinary cart

or wagon and working tlie pump by hand, I attach rhetanktoa j)latform or cart-bed,

B, providcfl with two wheels, C. These wheels are iiiuch smaller tlian ordinary cart-

wheels, being about twenty or twenty-four inches in diameter, in order to give the re-

quired number of revolutions necessary to the successful operation of the jmmp. In
order to phice the cart-bed at such an elevation as to enable it to pass over the rows
of cotton plants without injuring them, I attacli lo each side the upper end of a bar,

the lower end of which is bent outward and formed into a spindle or axle for the
wheel. These bars are of such length that when the wheels arc in place the height
of the cart-bed from the ground is equal to that of a veliicle provided with wheels
from five to six feet in diameter. The wheels C may be of cast-iron, and the bars D
may be of wood or iroTi, as may be ])i'ef(vrred. One of the w heels C has a crank-pin,

c, formed on or attached to it at a suitable distance IVoui the center, andto this crank-

l>in is attached the lower end of a ]>iMnan, F,, the upper end of which is attached to

the pump-lever G. By this arrangement the )iuui]i is oper.ated automatically as the
apparatus is drawn over the field, thus dis])ensiug with the labor of one man for op-

erating tlie ]iuuiit. The pipe aud liranches art- arranged and connected with tlu; pump
in a similar luunner to that shoAVU in my u])i)lication aforesaid, the supply-])ii)e H be-

ing provided with a stoji- valve, I. to regulate the How of the liquid. The branch-

I)ipes K are made of cast im-tal, instead of slu-i't-uietal, as shown in my application

aforesaid, aud instead of coiTugating the metal as therein shown, I form the grooves
/ on the innov surface, either during the process of casting or by planing or cutting

them out afterwar<l, as may be preferred. The braneli pi})es thus formed are cheaper
and nnne durable tlian tln)S(! iormed of corrugated sheet-metal.

Dry 2)oison.<i.—The dilution of poisons with ])owdeied substances in-

stead of Avater has been adoi)ted to a considerable extent, and in some
resi^ects is far superior to the Intter. The greatest obstacles that planters

have had to encounter in the destruction of cotton-worms is the removal
of the ])oison frojn the i)lants by rain. It fierpiently orcurs that before

a ])lanler has (•(mii)leted poisoning a field a sudden rain undoes the work
just ])erlV)rined. This obstacle is es]iecial]y serious, as the rainy seasons

;ire notaldy those in wliich the woi-nis most rapidly juultiply. In fact,

many planters intve been diseouragedand abaiMloned the uscoi']»oisons

on this account. This (UliicuUy is, to a great extent, obviated by the

use of Hour as a diluting substance. The flour combining with dew or
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raiu forms a paste wliich j^lucs the poison to tlie lea\c.s. 'J'Li.s fact Las
been so well established that it is nnnecessaiy to enlarge upon it. A
single instance may be cited as an exanaple: Bui-mg the present season,

on Capt. George O. Bakers plantation at Selma, Ala., the mixture known
as lloyall's patent witlistood five days of continual rain.

Our experiments sliow that i>oison mixed with tlonr alone adheres
nearly as well as the above-named mixture, resin and dextrine seeming
to have but little action. It was also found that Hour can be diluted to

a certain extent by gypsuin or land plaster. But poison mixed with
])laster alone adhered but little better than when applied with water.

Another advantage gained by the use of dry poisons is that there is

less danger of injuring the cotton than Avhen water is used. -
•

The great objection to this method of poisoning is its cost, the price

of the flour adding materially to the expense; and, also, no way has yet
been devised and brought into general use of ai)plying dry mixtures as
rapidly and easily as li<iuid poisons may be applied. We believe, how-
ever, that unless some method is devised for throwing a spray of liquid

poison upon the lower surhice of the leaves, where it will be less liable

to be washed oft' by raiu, dry poisons will be found niost practicable

;

and we feel sure that the objections of the expense can, to a great ex-

tent, be removed. Further experiments are ]iecessary to devise a cheaper
method of distributing x)owdered substances over i)lants, and to deter-

mine to what extent the flour may be protitabty replaced by i^laster or
some other cheap material. The cost of the flour can doubtless be les-

sened by using a poorer quality, which might be manufactured for the
IRirpose from inferior or injured Avheat. If a machine could be invented
by which a mixture of one pound of Paris green and two ijounds of flour

could be quickly aiul evenly distributed over an acre of plants, the same
end would be gained.
The simplest luethod of applying dry poisons, and the one most gener-

ally used, is by means of a tin vessel holding about a gallon, ])rovided
Avith a handle and having a bottom made of i>erforated tin. By means
of this the jioison can be sifted over .the jdants. This, however, is a
slow^ process, as only one row at a time is poisoned.
Some planters practice sowing the mixture when there is a light wind,

being in this way enabled to poison several rows at once. Aside from
the iact that the conditions favorable for this method cannot be relied

upon, the poison cannot be as thoroughly distributed as is desirable.

A device has been invented by Ttlr. J. W. Young, of Southtield, Mich.,
for dusting Paris green upon potato-vines ; by means of this, two rows
can be poisoned at once. The form is shown in Plate XYI, fig. 1.

The weight of the apparatus is balanced upon the shoulders by means
of a neck-yoke, thiis leaving the hands and arms free to move the
handles. Each handle is attached to a brush that works horizontally
across holes in the bottom of the can. The cans are adjustable to the
width of the rows or height of crop. Doubtless this machine would be
found much better than the hand-dusters, especially when i)oisoning
small cotton.

Plate XVI, fig. 4, represents a machine patented by Mr. Nicholas A.
Davis, of Busk, Tex.
Xo. 1 represents the invention attached to a cart; Xo. 2 is a cross-

section through the line ?/ i/.

In the drawings, A represents au ordinary farm-cart, across the rear end of -vvbieli is

secured tlie horizontal sliaft B, liaviug its bearings in the arms c c, iirojecling behind
tb<'. cart. On tlic shaft J'>, 1 i)laei' two or more loosely-revolving perforated cylinders,

E, being revolved ui>on the shatt, uhicli carries a pulley, a, over -which a bandor cord
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worlvSj passlug to the liul) of tlio cart-wheel, from ^v]ucll it receives uiotiou, and thus
cauKcs the. bbai't B to revolve -when tlu; eart in ia uioliou, and the shall, carrying the
perforated cylindcr.s, i>rcvioiisly tilled with the iiowdered ])oi5ou, causes the poison to

he sifted out aud diytrihntcd over the cotton plants. Attached to the inner end of
each, of the outside cylinders is a spiral spring, h, coiled around the shaft A, and so
arranged as to secure an easy, gentle, lateral motion to the cylinders in case of a sud-
den jar given to the machine, and thus prevent too great a clisehargc of the jjoisou at
any one point.

it is evidcjrfc that a similar spring may he used at the opposite end of the cylinders,

so us to check the jar in Loth directions.

From the above description of t!ie invention,, it is evident that it could be afiixed

to any kind of frame moving on Avheels, and by a hand-crank and ordinary cog-gear-
ing be successfully worked.—[Patent No. 154651, dated September 7, 1874.]

Many otlier uiacliiues liaA'o been invented for tlie distri]jution of

poisons, l)otIi AYct and dry. Wq, figured and described several of tliein

in onr special ix'port. But as tliey have not to our knowledge been
tlioroughly tested as yet, wo cannot in our limited space reproduce the
figures and descriptions here.

Destruction of larvae by machinery.—Two machines have been
invented and patented for the purjioso of brushing the worms from the
cotton plant and destroying them. Both of these machines arc figured

in the special report (pp. 253-235) ; ueitlier, so far as I have been able to

ascertain, have come into general use. It is doubtful if a practical

machine of this kind can be constructed, owing to the danger of knock-
ing off the bolls of cotton when in operation.

Destruction of pupae.—Although tlie collection and destruction
of the iiupae of Aleiia at the season during which the greatest damage
is done would be impracticable, much good could be accomidished in

this way if attempted at the proper time. Ea.rly in the season, while
the cotton plants are small, it is an easy matter to detect the presence
of pupae by searching for the folded leaves containing them. As al-

ready suggested, when treating of the collection of larvae by hand, it

doubtless would be profitable to oft'er the negroes a x^rize for each pupa
obtained at this time. The folded leaves are so easily observed that
with little care nearlj^ every pupa in a field could be collected while
chopping out the cotton in the spring. In the autumn many pupae
could be destroyed by collecting together and burniDg the weeds in the
leaves of which the larvae have webbed up. This should be done as

soon as possible after the last brood webs up, and before the moths
emerge froui the pupae state.

Destruction of moths.—Tlie two most successful methods of de-

stroying the moths that have been used are the placing of sweetened
lioisoned solutions about the cotton fields and the use of fires or lanterns

so arranged that the moths can fly into the blaze, or so that they can be
destrojed in some other way.

{a.) poisoned sv/eets.

We have already shown how the moth of the cotton-worm is attracted

to sweets, as the nectar of various plants, ripe ami decaying fruits, and
this proclivity very naturally suggests the use of poisoned baits. Years
ago this Avas ])racticed very much more extensiN'ely than at the present

day. Mr. Glover long recommended this remedy in the Dejiartment of

Agriculture Beports,"his first mention of it being a detailed account of

the phenouienal success of Col. B. A. Sorsby, in the report for 1S55.

The old files of the Southern agricultural papers contain frequent men-
tion of the use of the method. One of the most remarkable statements

was contai:u-,l u\ tlie Southern Cultivator (Vol. VJII, p. 132) to the effect
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that the writer had, with 80 plates of poisoned molasses and \'iuegar,

averaged 1,000 moths a. night thioiighout the season.

The answers of eorrespondcnts to question 7(f of the 1878 eircular

show that this remedy has almost entirely fallen into disuse. Some
planters, however, still believe in its efficacy. We maj^ quote the fol-

lowing :

But few efforts have been made to destroy the moths, farmers of late years chiefly

relyiup on poisoning the worms; however, tlie idea is gaiui'ng foothold tluit it is bet-

ter to try and destroy the motli and therel)y prevent the ajipearance of the worm in

destructive numbers. The best mode seems to be to set up lights in the field above or

in front of some sweet adhe.sive substance. Moths apiiear to bo attracted by all sweet
substances. I have seen them attracted by thousands, after the first brood had web-
bed up, to dried peaches that were dried on boards in the sun, and had been covered
up at night with boards, the moths collecting by thousands under the covering of the
dried peaches, hundreds being killed by a lamp in a short time. A mouse made a nest

with the dead moths the same night.—[J. H. Kranchor,
Watermelons cut open and spread around with arsenic sprinkled on will kill the

moth.
I used, with full effect, the arsenite of soda combined with a little vinegar and mo-

lasses. I did not use any intoxicating liquids, as I was fully satisfied that every moth
imbibing the poisoned sweet was instantly kiUed ; none of the dead ai)pearing at any
appreciable distance from the jians.— [AV. J. Jones.
Little or no effort has been made. My opinion is that something should be done

with poisoned molasses and fires or lamps. A few nights ago I placed a cup three
inches in diameter, with a little molasses in it, a distance from lights and cotton
plants, and found six moths in it next morning, all of them cotton-caterpillar moths.
A year or two ago I divided an overripe watermelon and i)laced it in a similar posi-

tion, and by eight o'clock at night there were 50 or 75 moths feeding ou it.—[Jno.
Bradford, Leon County, Florida.

The following testimony is from Dr. Anderson

:

As an instance of the effect of light and its fondness for sweets, I will mention what
a neighbor told me, and for which, to a great extent, I ha<l ocular demonstration. He
was engaged in boiling sirup from the fust of September to the last of October. His
yard, where the evaporating pan was, opened u])on a field of 60 or 80 acres of cotton.
He each morning found his pan covered with moths, and from first to last thought he
had emptied out one bushel of moths. Another case showing strikingly the effect of
lights and sweets was told me by a highly valued Texas correspondent. A neighbor of
his, by the use of lights and poisoned sweets, had made 1,000 bales of cotton on 1,000
acres, while his neighbors who had not used them had been badly damaged.

During the season of 1878 experiments were made by Professor Smith,
at Tuscaloosa, Ala., in the latter part of the season, and by Professor
Willet and myself earlier. Concerning Professor Smith's results, we
quote from his letters

:

Oeiohcr 10, 1873.—Since writing to you last I have done all I could towards observ-
ing the liabits of the moths, experimenting with poisoned sweets, &c. As yet I have
not been fortunate in getting a solution by which the moths are readily killed. I have
tried corrosive sublimate and arsenious acid, and with them molasses and water in
various proportions. The solutions I have smeared upon pine trees standing in the
field, upon little shelves set up at jilaces in the field, and upon a dish jilaced upon a
stump. To one pine tree in particular the moths seemed to be attracted most strongly.
The shelves attracted very few comparatively. I am still engaged in these trials with
shallow dishes with perforated shelves, according to your suggestion, and I shall let

you know if I find out anything.
Oeiohcr IG.—Since writing you last I have continued my experiments with various

poisoned sweets ; but, I am sorry to say, with but very poor success so far as killing
the moth is concerned. I have used for i^oisons arsenious acid, corrosivi* sublimate,
strychnia, and iiotassium cyanidi ; these I have mixed in varying proportions with
mm and sweetened water. The bait appears to be attractive enough and 1 see the
moths partaking of it, and yet no dead moths arc visible next morniug. The propor-
tion of rum whi(;h I have mixed with these poisons has been sometimes one-half, and
from that down. Of the poisons named above, the potassium cyanidi is perhaps most
easily soluble in the liquids used. Smearing the sweetened liquids upon the trunks
of trees is, according* to my experience, the best way of exposing them; I have not
seen many moths around the dishes set up on shelves and on stumps. I constructed a
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shell' against a pine troc and upon lliat i>lac«;(l a disli with the sweets, and provided
with a floating perforated xilatform. 'J'he tn>c was at the same time smeared with the

liquid, and upon visiting the ))lace after dark I noticed a number of moths on the tree,

on the smeared shelf, and on the dish with the platform, those ou the dish being much
less numerous. * •* * About the time that the worms were moving off and weli-

bing np, very few moths visited the sweets at night for several nights, but last night

and the night before that they were more abxindaut. Perhaps the cool weather was
the cause of their being alisent for several nights, since they have come in numbers
again after the warmer nights have set in.

Xovemher 4, 1878.—I send by to-day's mail a few specimens of the molhs attracted

by ray baits. No. 1 is, I presume, Aletia {Aleiia argillacea); Xo. 2 is Auroiis ijpfiiloii,

always present in cold as well as Avarm weather, and No. 3 {Lencania unijmncta) also
;

No. 4{Ai)q)hi(j}/ra, sp. ) resembles 3 and may be same species ; No. 5 ( Orihosiaferrugiiioidcs)

I see oceasioimlly on warm eA'cnings; No. (Cftr^sis, sp.) I found to-day. I should

be very glad to get the iiames of the specimens as they are numbered. I inclose a
few of the chrysalides of the last brood of worms.
The evening of October 26 was warm. (Cfi° at 7 p. m.), and more than 50 cotton-moths

were counted at mr) hailed tree. It rained before morning and then cleared off cold, so

that on the 27th and 28th no moths were seen. On the 29th it was warm and cloudy
and rained slightly, and I counted 7 or 8 AUl'm moths. On the 30th, 31st, 1st, and 2d
cold and frosty nights ; no moths seeu.

Professor Smith, continued liis snj?arin.g all tlirougli the winter, cap-

turing- many other moths, but no Aletia later than December 1.

The observations of Professor AVillet and myself were reported by
Professor AVillet as follows :

readies.—Professor Comstock learned in Alabama that the AUtia moths had greatly

injured the August crop of peaches. On the night of .Septembei- 10 Professor Comstock
placed two peaches—clear-stoned and quite ripe—one on each side of two stumps ou
whose sides molasses had been smeared, and visited them at 9 p. m. AVe (Professor

Comstock and myself. Professor R. having left for Wasliingtoii) found 20 Aletia moths on
one peach and 15 on the other, notwithstanding the molasses. At 7 o'clock next morn-
ing nearly as many moths were at the peaches, though the sun was an hour high. One
peach had a hole oue-thirty-second inch in diameter, and the peach had been eaten

out underneath the skin to a depth of one-fourth inch and a diameter of 1 inch. The
other peach had 5 holes, not so large, and probably 50 excoriations one-fourth inch in

diameter. They clustered most about the stem end, where they could thrust in their

bills without effort.

ISeptemler 12.—The halves of the same peach, opened, were placed out last night,

and 10 Aletia and 1 other moth were found at them this morning.
Some dried peaches (with skins ou) having been soaked in water, were placed out at

same time, but no moths were found at them. After returning here, two hard peaches

-vsere put in a jar where some moths had hatched from chrysalides; the moths were
almost famished and immediately clustered over the peaches, but failed to make any
impression ou them.

POISOXIXG THE MOTHS.

1. Molasfies.—Mixed Fowlers solution of arsenic with common molasses, 1 table-

spoonful to IJ^ pints, and placed some in tin pan, with floating perforated cover of tin,

as suggested by Professor Riley. After about two hours we found 2 Aleiia and 2 other

moths sipping'; next morning probably a dozen of Aletia and other moths were found

drowned in the molasses, having insimtated down by the sides of the cover ; none dead

on the ground.
Mixed some of same poisoned molasses with sirups of strawberry, orange, and ]>ine-

apple, and with rum, vinegar, and lager beer, and smeared on trees andstumjjs in th«

cotton field and adjoining forest. At 9 p. m. foimd 1 Aletia and 2 other moths at the

vinegar and 2 Aleiia nt the beer; at 7 next morning found only one feeble Aletia at the

beer. The poison did not seem to be strong enough.

2. Pcflc/ies.—Septeujber 12, Ave put out in the cotton field, in large paper boxes

—

«. Pleaches (halves) thickly sprinkled with Avhite arsenic.

I). Peaches (halves) drenched with Fowler's solution.

c. Dried peaches (soaked) covered with white arsenic.

d. Dried peaches (soaked) Avitli Fowler's solution.

Visited boxes next morning with the following result

:

a. Five dead Aletia, 2 disabled Aletia.

h. Two dead Aletia, 1 dying Aleiia.

c. Two Aletia in box not dead.
d. No moths of any kind.
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As peaclies seeuied so altiHctive, we desiretl to have tested tlie poisons fuitlier witli

peach preserves and canned peaches, Imt a northeast gale prevailed tintil the last day
of oui' stay, and the moths had then almost entirely disappeared.
My own opinion is that peaches, in some form, will be the best A-ehicle for poison for

the moths.

A letter from Judge 'Bailey, of Mariou, Ala., contains the following-,

bearLng upon this point

:

One farmer informed me that the moths ntterly destroyed a larQ,e fig crop in less

than a week. Another informed me that all his best apples were punctured and sucked
into a sort of hojiey-comh work by the cotton-miller. A physician in the northwest
part of the country assured me that the array-worm sucked his grapes dry in three
nights. I know the moths are strongly attracted by cider pomace from the cider-mill.

Tliey feed nj)on ripe persimmons with great avidity. I observed theiu around a tree of
this kind on my lot as late as the 21st of November last. While they were feeding on
the fruit of this tree I made some etitbrts to poison them, but witli poor success. I

tried several poisons handed me by an aiiothecary ; only one liad anj'^ effect. It was
cobalt, iinely powdered, and mixed with the fruit mashed with a small quantity of
honey. The files sought the bait in great numbers, but, like bees, they sucked their
fill and left ; only nine were found dead around the saucer containing the poison.

With respect to observations the present year, the following from Mr.
Trelease's report will give the results at Avhich he arrived

:

Since the perfect form, or moth, of Aleiia is known to feed upon sugared substances
and fruits, and since it is known to be attracted by light, to a certain extent, it has
been thought possible to destroy the moth by allowing it to feed on i)oisoued sweets,
or by employing this food or lights to attract it into traps of various sorts.

As will be seen by referring to my report on the food of these moths, they are at-

tracted in large numbers by ripe apples, peaches, and grapes, beside one or.two other
less common fi-uits ; but I signally failed to attract them in numbers to my mixtures
of molasses or sugar and various substances. Though no exj)eiiments on a large scale
were conducted, I feel confident that poisoned dishes of ripened and slightly ferment-
ing fruits which liave been bruised may be advantageously employed for the destruc-
tion of these moths, by placing them about the cotton fields when the moths are fly-

ing. I would recommend that this be tried, especially on warm days in winter, when
the moths are allured from their hibernacula, in the early spring, and in the fall, after
the brood which destroys the cotton has emerged as moths.

From all observations it seems probable that a preparation of over-
rii^e fruit—peaches, melons, mashed apples, or persimmons—will be su-

l)erior to any other sweet mixture for the puri)ose of attracting the
moths, althouglj, as shown by Professor Smith, one-half each of rum and
molasses and water, when smeared upon the trunks of trees, has proved
attractive.

Actual results with i)oisons have proved rather unsuccessful, but this
may be owing to the fact that the moths fly away to die. As regards
the best poison, Judge Jones seems to have had excellent success with
arsenite of soda, while Judge Bailey considers the so-called '^cobalt"*
the best thing that he tried. It is called " blue-stone" or ^'fly-stone,"

and is customarily used in fly poisons.
And now, as regards the advisability of an extensive use of poisoned

sweets, it is a question for every idauter to decide for himself from the
evidence laid down.
There can be no doubt but that it wonld be au excellent plan to try it

in those regions where hibernation is sus])ected on the spots where the
worms first a])pear. The sweets should be put out in these places in early
sprijig and also in late fall. The importance of tlie latter is evinced
from tlie fact of Professor Smith's success in October. There can cer-
tainly be no doidjt but that every moth killed saves the planter from
a great many worms, but the hibernating moths are, of course, of im-

* The ordinary cobalt of druggists is nothing more or less than im))ure metallie
. arsenic, costing from 15 to 15 eents"i)er pound. Called cobalt on account of former laws
against the selling of arsenic in England.
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Dieiisely ,iu,Tealcr im])0);tancc tliau those of any of tlio succeeding' broods.

Concei'uinj;- the later brootls, tlu; cost of ];oisoniny must be .set agaiusfc

the iiuuiiKii's of moths killed, and eacli p'antcr ma«t decide for himself

whether it will pay him to continue.

FIKES, TRAP-LANTER^'S, ETC.

For many years the practice of building large fires at different points

through the cotton fields for the purpose of attracting the liioths into

the flame v/as prevalent. The use of such fires v.as, however, discour-

aged by a class of planters, whose opinions were thus expressed l>y a
writer in De Bow's llevicw

:

I have tried this remedy, and have remained in my cotton fiekl after dark to -watch

the cifects of the fire on these fdes. I did not sec as many destroyed as I exjiected

when I took into consideration the quantity I knew to he in the field. The most of

those I saw apiiroacliiug the fire seemed to be reiielled or diver<jed off on nearing it,

or they wonld rebound high above it and escape destruction. On seeiug this I came
to the'conciusion that the heat of the large fires extended too far around, and that
they felt it, and tni-ned olf before being near cjiough to be destroyed.

As a result of this belief and of the evident fact that, unless gene-

rally practiced, a fire upon one plautatioji would serve only to attract

moths from neighboring plantations, concentrating them upon one crop,

the custom has fallen into disuse. -

The first of these objections cannot be urged, however, against the
use of trap-lanterns. As a good instance of the success of these last,

we quote the following from the monthly reports of this department for

18G7:

Parisli of Jefferson, Louisiana.—Allow me to call your attention to the destruction of
the cotton crop by the worms, which appear to increase yearly. In 1864 I planted
about 100 acres in cotton. In July the worms made their appearance. Having no
experience in raising this crop, I searched in the agricultural reports for information.
Mr. Glover recommended the burning of trai)-lantcrns, and I made three of them with
a coal-oil lamp and tin basin, vrith soapsuds underneath, and burned them every
night. The first night I caught about 75 millers and innumerable other insects. The
iiumber increased to 300 millers, and then gradually diminished to none. For three
v.'eeks after the crops of my neighbors were destroyed ; I found only a few of my plants
attacked; about the last week of the thi'cs I caught no millers, but all at once the
catch was 75; next }iight 150, then iJOO, and even up to 500. The v.'orm, however,
gradually made its appearance more and more, until, in the middle of August, my
cotton was stripped of every leaf and bloom. The worm then turned into i)upa. In
ten days after this the miller again appeared. Meanwhile the cotton had sx^routed

again and was in full bloom, when the tiiird brood made its apr)earance in immense
mnnbers. In three days every leaf and young boll was eaten, and the wonn was
eating the bark of the ]>lant and the glazed i)rotection of the nearly matured bolls.

The heavy rains of September soaked into the bolls and rotted them. I made only 3
bales of cotton. In July the prospect was good for at least 75 bales.

My opinion is that if everj^ planter would comynence burning a lantern in each
five acres, from the latter part of June to the middle of September, for a few years in

succession, both the boll-worm and the cotton-worm would be destroyed. The boll-

worm destroys about one-half the crop with us. This year none of my ueig'nbors raise

cotton. I have i)lanted about live acres, and shall burn one lamp, and inform the de-

liartment of the result. Cost of lantern and basin about §1.50, and the oil will not
cost over $1, so that if the increase is only 10 pounds to the acre it will more than
pay the expense. The first night I used the lantern on a barrel, but tlie insects were
alive in the morning, and it was considerable trouble to kill them. Afterv.ards I used
the soapsuds, as it killed all the insects at once.

The following extract from a letter of IMr. E. A. Schwarz possesses
interest in this connection

:

Col. C. Lewis, of Hearue, Tex., after exjieriinenting for a long time with more or
less complicated contrivances to attract by liglit, and at. the same time to kill the cot-

ton-moth, concluded finally that the following simyile appar.Ttns is the most effeitive

and cheapest. As now iu use, this apparatus consists ot three ideces: 1st, a shallow
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tin pail (If) hy 10 iucbcs); 2cl, u coujiuou kero8e.ue-la.mp, witli a li;ilf-incli wick, aud
large cuouglito biuu tbe whole uiglit. ; 3il, a comuiou lautcru, open IjoIow, which Is

l)ut over the lamp to protect it I'rom -vviud and raiu. The lam]) is juit in the middle of

cue tablespoonfnl of keroseue is jiut on the water.

To put this keroseue on the water is the most important part, and the colonel ex-

perimented ^Yith all sorts of chemicals—alcohol, camphor, iocline, &c.—without linding

anything which would kill the moths, Avhich, attracted by the light of the lamp, Hy
against the lantern and fall linally into the water. Kerosene alone proved most ettVc-

tive in killing these moths. The lamps are left burning in dark nights the whole
night over, but are, of course, of but little use at full moon. In the morning the pans
are emptied and the lamps extinguished. Colonel Lewis believes that one lamp for

each 5 acres is sufficient. One man can attend to 500 acres. The cost ofa lamp (which
is manufactured by 11. K. Davis & Co., Ilearnc, Tex.) is ^)0 cents, but will last, of

course, for many yeai'.s. The cost of burning one lamp and labor amounts to 35 cents
per month. Colonel Lewis put his lamps out last year the 20th or 25th of .June, and
had them in use about six weeks, Avith interruptions caused by clear moonlight nights.

Almost all the large farmers used these lanterns last year, and it is estimated that in

the hottom-lands near Hcame more than 1,000 lanterns were out in 1878, which is

the j&rst year in which this method of killing the millers has been tried on a large

scale, and it is not possible to say anything that is definite regarding its value. There
has been last year no poLsoning of the worms carried on whatever in this section, not-

withstanding the crop was a fair one—about one bale iier acre.

Myriads of the cotton-moths have been killed, of course, by this method, and it

appeai-s certain that it proved most eftectual against the ravage of the boll-worm,
which in 1877 did more harm here than Aleiia (the cotton crop in 1877 was here a
perfect failure, owing to the combined ravages of Aletia aud Helioilm), and which was
killed in great numbers by this method. Before the introduction of the method just
described, the large i^lanters iu the bottom-la.nds tried to poison the worms, but with
little success.

The method described above to destroy the cotton-moth is, in my opinion, superior
to all similar methods and to all applications of poisons ; but the lanterns ought to
be lighted up at the beginning of May, if not earlier, and not toward the end of June.

Tlie following extract from Mr. Trelease's report give the results of liis

observations upon, tiiis point

:

From what has been said in the earlier agricultural reports, and from the testimony
of planters as to the attraction of light for tbese moths, I had supposed that the easiest
and most scientific method of destroying Aleiia was to emjjloy fires into which they
should be attracted, or lights in combination with some form of trap, either with or
without tlie added attraction of food ; these to be used whenever the moths were fly-

ing, and their use enforced, if necessary, by legislation. Considering, for the above
reasons, that the fondness of these moths for light was jiroved, I made no efi"oi-ts to
obtain iiersonal demonstration of the fact; and it was only on learning how manj^
species of moths and even of other insects may pass for Aletia with the ordinary ob-
server, and on seeing from my notes how little attention was paid to the light of my
lantern, that I began to doubt the efficacy of this remedy; but this, unfortunately,
was after I had left the field. As it is, I can only say that the number attracted to
lights, as compared with the entire number, was very small, so far as my experience
goes. Though I saw a few dozen attracted into the house, thousands were within
sight of the light and removed but a few rods ; while for each of those thus attracted
a dozen individuals belonging to other species came to the light. My own observa-
tion, then, goes to show that these moths are not attracted to any great extent by
lights ; but if this attraction should be ijroveu to be considerable, this v.'oixld prove
one of the best ways of dea.ling with the pest.

On the whole, the conclusion at which we anived in regard to the
use of the laiiterus is much the same as that which we have stated of
poisoned sweets. Early in the spring and late in the fall they should
t)e tried. Their use in the months between June and October will de-
pend upon how efficacious other remedies have been, and upon the
actual success of the trap used. In the seasons mentioned first, the
planter must not be discouraged at the small proportion of cotton-
moths to other moths, remembering the fact which we have so often
reiterated, of the immense economic importance of every hibernating
individual. It is v.'ell, also, to bear in mind that almost without excep-



3^2 EEPORT OF THE COMMlSSIOI?iER OF AGRICULTURE.

tion tbc otlier uioIIks wbicli are'thiis captured jaic more or lej,s injurious

to vegetatiou.

Ill tlie s])ecial report we piiljlished figures and descriptions of many
lanterns wliicli have been ])ateuted. Our space will not admit of

reproducing tbe figures and descriptions. Any planter can devise a

trap wbicli will answer tbe purpose. Tbe principle is as follows: Place

a ligbt above a pan containing fluid, wbicli may be eitber viscid or

poisoned. Tbe motbs attracted by tbe ligbt fall into tbe pan, 'and are

tbus destroyed.

THE BOLL-WORM.

IMPORTANCE OF THE SUBJECT.

Scarcely inferior to tbe cotton-worm in tbe esteiit of its injuries to

tbe cotton crop is tbe so-called "boll-worm" {ReUothis armigera,Ilnlm.).

Every year, and, it is almost safe to say, in every plantation in tbe wbole
cotton-belt tbis pest makes its appearance, and, altbougb its ravages

during some years are insignificant beside tboseof tbe cotton-worm, yet

the periodical api)earances of tbe latter, tbe confining of its bibernating

area to tbe more soutbern portions of tbe cotton-belt, and its numerous
parasites, all combine to render its superiority to tbe boll-worm as a cot-

ton enemy very sligbt. Tbere are, moreover, difficulties in tbe way of

destroying tbe boll-worm—difficulties arising from its peculiar metbods
of work, and from tbe great number of its food plants—wbicb do not

exist in tbe case of tbe cotton-caterpillar, and wbicb beip'to render tbe

former as formidable as tbe latter. Indeed, in a large part of tbe cotton-

belt tbere can be no doubt but tbat tbe boll-worm is tbe one by far tbe

more to be feared. Tbis is especially true in tliose more nortbern por-

tions, wbicb tbe cotton-worm reacbes only late in tbe season ; too late, gen-

erally, to do more tbau clear away tbe too abundant foliage, and allow

tbe sun to ripen tbe bolls more quickly. Even in many parts of the

more soutbern regions we find planters expressing tbe opinion tbat tbe

boll-worm is tbe more to be dreaded of tbe two.

NATURAL HISTORY.

Nomenclature.—Of popular names tbe boll-worm bas one for almost

every plant upon wbicb it feeds and for e\ery country wbicb it inbabits;

and as it is almost cosmopolitan and a very general feeder, tbese names
are many. Tbrougbout cotton-growing States it is very generally known
as tbe hoU-worm wben it occurs upon cotton; vv^ben it occurs upon corn

it is called tbe corn-icorm, and as sucb it is known in tbose Western
States in wbicb it infests tbe corn crop. In many Soutbern States it is

known in tbe early part of tbe season as tbe corn-hud u-orm. Wliero

found ui)on tomatoes it is called tbe iomaio-worm. Tbese four names
are tbe ones by wbicb it is best known in tbis country. As we shall

consider it only in its relation to cotton, we shall speak of it as tbe boll-

worm, except where it is necessary to make use of one of the other titles.

Geographical distribution.—Tbe geographical range of the s])e-

cies is very great. ]Mr. Bond, at the March 1, 1809, meeting of tiie Lon-

don Entomological Society, exhibited specimens from the Isle of Wight,
Java, and Aus^tralia, and these localities, taken in connection witli other

])arts of Europe and the United States, seem to justify a prediction made
by l^.Tr. Grote, tbat we shall probably soon write after its babitat—the

world.
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FooD-ri;ANTS.—For many years it was not known tluit tlio destructive
corn-worm and the cotton lioll-worm were the same insect. It Avas sus-

pected by many before actually demonstrated, but is even now un-
known to tlie majority of agriculturists. The first record of the iden-
tity of the two insects which we have been able to find is in the Depart-
ment of Agriculture Rei>ort for 1854, in an article headed "Insects in-

festing the cotton i)lant," by Towuend Glover. Mr. Glover says

:

There is <a striking similarity between the boll-worm and the corn-worm, in apjiear-
ance, food, and habits, both in the cater])illar and perfect state, which leads to the
8up])ositiou that the boll-AV(n'm may be the yonng- of the corn-v.'orm moth, and the
egjis deposited on the youno; bolls as the nearest substitnte for given corn, and placed
on them only when the corn has become too old and hard for their food. "' * * Col.
B. A. Sorsby, of Colnmbiis, Miss., has bred both insects, and declaies them to be the
same; and moreover when, according to his advice, the corn was carefully wormed,
on two or three plantations, the boll-wonn^ did not make their appearance that season
on the cotton, notwithstanding on neighboring i)lantations they committed great
ravages.

To Col. B. A. Sorsby, then, must be given the credit for first making
this imijortaut discoveiy.

The consideration of the boll-worm in corn is inseparably connected
with the consideration of its work in cotton, so little, more need be said
here of its methods of work. In those corn States wliich do not grow
cotton, it is greatly dreaded. Wliole crops are ruined in Kansas, Ken-
tucky, South Illinois, and Missouri, and scarcely a year passes without
much damage being done.
According to Eiley, there are two broods of the worms a year in those

States, and very early and very late corn fare the worst, the intermedi-
ate varieties usually escaping severe injury. In seasons of protracted
length, a third brood is sometimes produced, whi(;h, for want of other
food, lives upon the hard kernels of well-ripened ears. Mrs. Treat has
shown that an early brood in New Jersey bores into the stalks of corn,
and also eats through the leaves surrounding the staminate tlowers be-
fore the ears have begun to make their appearance. Tliis would argue
perhaps three broods a year north, nudving the exceptional late brood of
which Professor Eiley speaks a fourth. The so-called " bud-worms" of
the Southern corn crop are nothing Init this same early brood of HcUotJiis,
having almost precisely similar habits to those observed in iSTcw Jersey
by Mrs. Treat.

In the role of a tomato-worm, Ilellothls has done a great deal of dam-
age. In ]\Iar>land, in ISO'J, according to Mr. Glover, these worms did
great injury to the tomato crop, eating alike the ri])e and the unripe
fruit, gna-wing great lioles in them and rendering them unfit for market
use. One worm would sometimes entirely ruin a number of tomatoes on
one plant alone. Concerning this taste of the boll-worm, Mr. Eiley says

:

This glutton is not even satisfied with ravaging tliese two great staples of the
country, cotton and C(n-n, but, as I discovered in 1867, it voraciously attacks the
tomato in Soiith Illinois, eating into the green fruit, and thereby causing such fruit
to rot. In this manner it often causes serious loss to the tomato grow^^r, and it may
justly be considered the worst enemy to the tomato in that section"of the country.

In the American Entomologist, ii, 172, we find the following interest-
ing state J ucut:

AVo learn from a receul number oC .Scieniirn- Opinion thai, at a late meeting of the
London KntouKdogical Society, Mr. .ienuer Weir <!\hibited spe<imens of our cotton
lioll-worm moth {Hvliothis onnujcra, lliibii.) wliich were luvd from larvae v.hich fed
on tlic fruit of the t(unato. As wc have already shown (American EutouAologist, i,

p)>. 'il2, 21:!), this same species attacks our corn, and iloes great damage to oni- toma-
toes by eating into the fruit ; and the fact; of its being l)red from the ifx)mato in Eng-
land, where this fruit is with ditiicuity grown, is interesting and suggestive.
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But the tomato-worm is uot confined to the fruit,* as is shown by the
fact that several specimens were recently sent to the department by
Professor Willet with the remark that they were found boring into the
terminal shoots of tomato plants at Macon, Ga., early in September.
Another common garden vegetable that is also injured by tlie boU-

Avorm is the garden pea. This Avas observed by Mr. Trelease in Ala-
liama. A boll-worm would bore a hole into tbo pod and devour its

whole contents before leaving it for another.

Of allied plants, the boll-worm has been obserA'ed to eat the chich-j)ca

{Cicer arietinum) in Europe, the common cow-ijea of the South, and the
common string-bean {Fhaseohts vulgaris), and Erythrina licrlacea^ a le-

guminous plant common in the South, i\I. J. Fallon {Insccfologie Agri-
cole, 1869, p. 205) records Scliothis as feeding upon the chick-pea. He
found the young worms to feed upon tbe leaves and the large ones to

bore into the pod. With the cow-j)ea, upon v.hich Mr. Trelease found
it feeding very abundantly, and in which the pod is more fleshy and the
pease separated by fleshy partitions, it often pursues a different course
from that which it takes with the common garden pea; it often bores
into one chamber of the pod, eats the seed in it, and then, instead of

cutting through the partition to reach the next, bores another hole from
the outside. The same observation precisely AA'as made concerning their

habits when feeding upon Erythrina. As to the string-beans. Professor

Riley records that it was found eating them around Kirkwood, Mo., by
Miss Tvlary Slurtfeldt.

This dei)artmeut has also received specimens of the boll-worm from
D. Landreth & Sons, of Philadelphia, as quite seriouslj' infesting fields

of Lima beans.

The pods sent were each x>ierced by one hole of an eighth of an inch
or more in diameter, and the contents in e^ery case had been destroyed.

Of other useful plants which the boll-worm occasional!}^ feeds upon
we would mention pumpkins {Cucurhita pepo) as recorded by Mr Glover
in the Department of Agriculture Eeport for 1S70, p. 84, and red Y'^^]}-

pers {Ca])sicum a7immm), as recorded by G. H. French in the Seventh
Ee])ort of the State Entomologist, of Illinois, p. 102. Mr. Glover also

states that " a young boll-worm was found in the corolla of the flower

of a squash, devouring the pistil and stamens."

Mr. French also records the fact of finding what he considered to be
the boll-worm in the iiods of IUMsgus grandijlortis, the large flowered

rose mallow.
Mrs. Treat discovered, in the course of lier observations upon Ilelio-

tJiis, that many individuals of the first brood ate into the stems <.-f the
garden flower known as Gladiolus, and not only into the stems but into

tiie flower buds also.

As legards its European food-plants. Professor Eiley quotes from M.
Cli. Goiu-ean's Insectes Xuisibles, Second Supplement 1865, i). 132, to the
elfect that it not only infests the ears of Indian corn, but devours also

tlie heads of licmp and the leaves of tolacco and of lucerne {Mcdicago
ti'dira).

And now let us turn to ihv consideration of tlic l)ol!-worni on cotton.

THE ECJG.

Th'.' -gg of il:-c boii-Morin ((Mate XV^.I, lig. 5.) molli diifcrs in form
front Ihat of (lu* cotton-worm moth, as sliown in the ai-comijanying

figure, by its nuicii greater diameter through from to]) to bottom, look-

ing, as one author aptly exx^resses it, " as though molded in a tea-cup,
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"vrbile the cottou-worm eg'g' was molded iu the saucer." The two diam-
eters of the egg are nearly equal and are about the same as the greatest
diameter of the egg of Aletia. In color also it differs from the egg of
Aletia^tliQ latter being of a delicate green, scarcely distinguishable from
the leaf, while the former is nearly Avhite and easily detected u})ou the
])lant. A notice;ible feature of many of these eggs is an irregular red-

di.sh-brown band near their sunnnits, which gradually disai)i)ears with
the development of the embryo. The sculpturing of the egg is almost
identical with that of the cotton-vrorm moth. The number of eggs laid

by the female Jleliothis must ax)]n-oximate pretty closely to that laid by
the female Aletia. According to Mr. Glover, a single female boll-worm
moth dissected by Dr. John Gamble, contained upwards of 500 eggs.
From their greater thickness, this number of eggs would necessarily
take up more room than the same number of Aletia eggs, and hence we
find that the female HeUothls is more robust than the Aletia.

From all accounts, the favorite ovipositing time is at or shortly after
twilight, when the moths are tlying iu great numbers. Concerning the
place of deposit of the eggs, however, published accounts have differed.

Mr. Glover says

:

The egg is generally deposited singly on tlie outside oftlie iuAolucel or outer calyx
of tLe flower or young bell, wliere it adheres by means of a gummy substance ^vhich
surrounds the egg when iirst laid, and which hardens by exposure to the atmosphere.
It has been rejieatedly stated by planters that the eggAvas deposited on the stem, and
that the young stem forms the first food of the newly-hatched cateri)illar ; but after a
careful examination of scAeral hundred stems I found only one egg placed iu this situ-
ation, and that, from the fact of its being laid on its side instead of the base, had evi-
dently been misplaced.

Professor Eilej^, in his Thuxl Missouri Entomological Eeport follows
Mr. Glover quite exactly, saying :

" It is usually deposited singly on the
outside of the involucre or outer calyx or young boll."

Observations made during the past two years would seem to disprove
this statement of Mr. Glover pretty effectually. I found it to be the
exception that the eggs are laid upon the involucre. Although I have
found them upon all parts of the plant, the majoritj" of them seem to be
deposited upon the lower surface of the leaves, as is the case with the
cotton-worm eggs. I made a careful search of many ])lants vrhile in the
cotton fields of Alabama, and the follovring note will serve to indicate
the usual distribution of the eggs: " On one plant I found eleven eggs
which were distributedt. in the following manner : one on the involucre,
two on the stalks, and eight on the leaves." Mr. Trelease states iu his
report that he found them upon the petioles and both surfaces of the
leaves, and upon the outer surface of the involucre.
The duration of the egg state varies with the season of the year, much

as it does with the egg of the cotton-moth. We have no data as to the
a(;tual length of time betvreeu the laying of the egg and the time of
hatching, but it probably approximates to Aletia in this respect, although,
the time may be somewhat longer.

THE LziRVA.

As jr.st stated, we have disproved the old idea that by far Vno. majority
of the eggs are laid upon calyx and involucre, and it (•onse<]nentiy fol-

lows that the received ojiinion^i as to the newly-hatched winiu boriug
iumiediately iuto the boll or hower bud nuist also' be thrown aside. The
worm after gnawing through its egg shell makes its (irst nund upon the
part of the plant upon which the egg was laid, be it leaf, stem, or iuvo-
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lucre. Shoiikl if. be laid upon tlic leaf, as is usually tbe case, it may be
three days before the worm reaches the boll. Should it be laid u])on the
iuvolucre, the young worm bores into the boll at an earlier date. As a
rule, we may safely say that whei'e the egg is laid upon the involucre
the worm pierces through within twenty-four hours after hatching.
The newly-hatched boll-Avorm walks like a geometrid larva or looper,

"a measuring worm," as it is often called. This is easily explained "by
the fact that, while in the full-grown worm the abdominal legs or pi'o-

legs are all nearly equal in length, in the newly-hatched worm the second
pair is slightly shorter than the third, and tlie tirst pair is shorter and
slenderer than the second, a state of things approaching that in the full-

grown cotton-worm, though the difference in size in the former case is

not nearly so marked as in the latter. This method of walking is lost

with the first or second molt. There is nothing remarkably character-
istic about these young larvae. They seem to be somewhat thicker in
proportion to their length than the young cotton-worms, and they have
not so delicate and transparent an api)earance. Their heads are black,
and their bodies seem already to have begun to vary in color. The body
above is furnished with sparse, stiff hairs, each arising from a tubercle.

I have often watched the newly-hatched boll-worms while in the cotton
fields. When hatched from an egg which had been deposited upon a
leaf, they invariably made their first meal on the substance of the leaf,

and then wandered about for a longer or shorter space of time, evidently
seeking a boll or fiower-bud. It was always interesting to watch tliis

seemingly aimless search, the young worm crawling first down the leaf

stem and then back, then dropping a few inches l)y a silken thread, and
then painfully working its way back again, until at last it found the
object of its search, or fell to the ground, where it was destroyed hy
ants.

We may safely say, then, that the young larvae feed for a longer or
shorter space of time upon the part of the plajit on which they are born,

but usually migrate sooner or later to flower-bud or l)oll. That the worm
may occasionally attain fall growth, having fed upon the leaves alone,

is suggested by the fact that Mr. Trelease, on IMay oO, found a partly
grown boll-worm feeding upon tlie leaves of cotton. At this time the
forms were very few and very small. Comparatively early in the sea-

son, when feeding upon buds or small bolls, a single worm often does a
great amount of damage, i»roceeding from bud to bud or from boll to

boll.

The destruction of the essentia 1 i)arts of the flower before the boll

pro])er is formed, is sometimes as great a source of loss as the destruc-
tion of the maturing bolls.

It is quite a common sight to see large worms in the flower, as also

the younger individuals, the latter, however, usually having jDenetrated

the bud and forced the premature blossom.
As the boll-worms increase in size, a most wondeiful diversity of color

and marking beconuis apparent. In color, diflerent individuals will vary
from a brilliant green to a deep pink or a dark brown, exhibiting almost
every conceival)le intermediate stage, and from an immaculate, unstriped
specimen to one Avith regular spots and many stripes. The green worms
are more common than tliose of any other color; but thOvSe of varying
shades of pink or brown are so abundant as to make it impossible to fix

upon a ty])e. Ji^arly in the season (as will be liereafter shown) the pre-

vailing color is green. A coiiunon variety is light green in color, liuu-

ning from the first ring back of the head to tlie posteiior end of the
body on each side is a broad whitish line; just above is a broad dusky
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line; down the center of the back is another dusky line, or stripe, as it

should preferably be called; this dorsal stripe has a naiTow white line

down its center, and it is bordered on each side by a narrow white line.

Between the dusky dorsal and lateral stripes run four or five very faint,

wavy, longitudinal, white lines, so faint as not to interfere with the gen-

eral color of the body. Each body-ring has eight black s])Ots, which,
upon being examined with a lens, are seen to be tubercles, each with a
stiff hair upon its tip. These spots are arranged in two transverse rows of

four, the spots in the front row being slightly closer together than those
in the back row; the outer spot of the back row is small and placed
nearer the front row.
Of these features the most constant seems to be the whitish stripe on

each side. When the boll-worm is brown these strijies assume a yellow-
ish hue. They are shown in all illustrations of the bolLworm yet pub-
lished, and are present in all sxtecimens in the department collection.

Another pretty constant feature is the relative position of the tubercles
just described. They are not always of a contrasting color to the rest

of the back, and hence cannot always be spoken of as spots. When
they are not discernible as spots, however, an examination with the lens
shows them still present as tubercles, each surmounted by a hair. This
point affords apparently a good and reliable means of distinguishing the
young boll-worm from the young cotton-worm, which otherwise might
prove a matter of difficulty during the earlier stages and in the early
part of the year, before black cotton-worms arQ to be found. In the
cotton-worm the two middle spots of each of the two rows of four are of
the same distance apart, so as to form the four corners of a rectangle.

In the boll-worm, however, the two middle spots of the hind row are
more widely separated than the corresponding spots of the front row.
This distinction may be recognized at a glance when the eye has become
accustomed to it. The dusky dorsal stripe is often wanting, as also are
the dusky lateral stripes, and, as just stated, the spots are often indis-

cernible.

Mrs. Treat seems to have noticed a untformity of color as between
individuals of the same brood, and a diversity as between those of dif-

ferent broods. She says

:

I did not tliink that this gre«n larva that eats into the pease and stalks of corn, be-
fore the latter are half growu, was, aa you inform me, this same striped boll-worm
that eats into the cars of corn. » * •

Such uniformity depending upon brood, or diversity from diversity
of brood or food-plant, can by no means be laid down as a rule. The
early brood, however, seems to consist almt>st entirely of green individ-
uals, and those feeding ui)on other i)lants than corn and cottou are more
usually green also. The pink individuals are more common upon (jottou
and the roasting-ears of corn. As Mrs. Treat has stated, a green worm
may turn brownish after the later molts, but half-grown brown worms
are very abundant in the bolls of cotton. In this connection, Mr. Glover
states

:

These variations of color are noteasily accounted for, as several caterpilbrs changed
color without any apparent cause, hoiug fed upon the same food and in the same box
with olihers. Several planters assert that in fchs earlier part of the sea.'ion, the green
worms are ^'onud in the greatest number, whila t!ie dark brovru varieties are"seen
later in the autumn, as we know is also the case wir.h the caterpillars of the cottou-
worm.

We have shown elsewhere that the larva olEeliotMs has one redeeming
character in its occasional cannibalistic and prcdaceous turn of mind.
Boll-worms, when in confinement, iuive the habit, in common with other

22 AG
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lepidopterous larvae, of devouring one anotlier. All through the past

summer larvae were being sent to the department from the South, but
whenever several boll-worms were mailed in the same box, one only

would reach us alive, all the others having been destroyed. This was
the case even when the box was filled with cotton leaves and bolls or

corn leaves. It might, however, be said that the food dried up on the

journey, and that hence they were driven to destroy one another; but

the fact is that even when confined in breeding cages, where fresh food

was always at hand and where the conditions were mad-e as natural as

possible, they seemed as hungry as ever for their companions, and it

was impossible to rear more than one in the same box or cage.

Still more conclusive, however, and of extreme interest, is tlie fact

that Mr. Trelease actually saw, upon several occasions, on the plant

and undisturbed, large boll-worms catch smaller ones, which they de-

voured " hoof and hide," or simply pierced the skin with their mandi-

bles so that the juice could be sucked, the refuse being dropped.

In addition to this we have the fact fully established during the past

season that the boll-worm, in a state of nature, preys more or less fre-

quently upon the chrysalis of the cotton-worm.

In the specimens sent to the department, the full-grown boll-worm

was found entirely within the folded leaf and the hind end of the body
of the chrysalis was eaten into.

Judging from the data at hand, the duration of the larva state of

Eeliothis, or, in other vjords, the worm state, seems to vary fi'om eighteen

to twenty-four days in the cotton-beit, depending much upon the climate,

the state of the weather, and the food plant. When full-grown it trans-

forms to a chrysalis, with very different preliminaries from* those which
prepare the cotton-worm for pupation.

THE CHRYSALIS.

Almost all of the statements regarding the pupation of the boll-worm
have been to the effect that the full-grown worm descends into the

ground to the depth of several inches, and there forms itself an oval

cocoon of gravel and earth, cemented together by its gummy sdk.

Prof. G. H. French, of Illinois, has studied the chrysalis of MeliotMs

carefully of late, and sums up his observations as foUows :
*

la digging for tlie chrysalis around the corn-hills, I found that instead of their oc-

cupyii7g an oval earthen cocoon, as has usually been written of them, and as they
apparently do in the breeding box, they were down in the ground from five to six

inches below the surface, in a hole aliout a third of an inch in diameter, reaching from
the chrysalis to the top of the ground, where it was covered with a thin film of dirt

from an eighth to a quarter of an inch thick. This hole was larger at the bottom than
at the top, apparently so as to give full motion to the chrysalis, and usually bent in

its course, so tlie lower part would have an inclination of perhaps forty-five degrees.

At the bottom would be found the chrysalis, the ^mall end downward and the head
u^jward. In ouc case I found the hole so bent that tho chrysalis occupied a horizontal

position. The hole was smooth inside, and was, jjerhaps, made so by cementing the

earth together, but of that I could not tell, for the whole ground was moist, though
dry enough to be firm.

In reference to these observations of Professor French, Mr. Trelease

says, in a recent letter

:

In der-p breeding-jars, with four or»five inches of loose soil, I found that the larvae

of Hetiolhis went several inches from the surface before forming their cocoon, but did

not notice a passage leading down. As I did not notice very closely, such a tube may-

have been there, but I think if so I should have seen some trace of it. In all cases

there was a thin fihn of silk. In the field I saw numbers plowed up, but did not dig

for any with care. Of course the plowing would have destroyed such a tube, but I
sometimes found the silk about the pupa, though always more or less torn.

* Seventh Report of the State Entomologist of niiaois, 1877, p. 105.
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The rearing of boll-worms at tlie department would seem to show that

in loose, friable earth the passage made by the worms in their descent

becomes obliterated by the falling together of the earth behind them;
but it seems probable that, in comi)act soil, any larva entering the
ground would leave a round passage behind it. A thin film of silk has
always been noticed lining the cell in which the chrysalis is found.

In addition to the prominent distinguishing point tha!i the chrysalis

of Aletia is invariably found only above ground, and is normally found
in rolled leaf and slight cocoon, while the chrysalis of Reliothis is in-

variably found only below the surface of the ground, normally in a
smooth shell, lined with a thin film of silk, it may be well to mention
the characteristic points which distinguish the chrysalides themselves.
The pupa of HelioiMs is reddish or light brown, and polished, ajid the

pupa of Aletia dark brown, sometimes almost black, with the lower
margin of the abdominal rings, 4 to 6, of a reddisli-yellow or saifron

color ; it is not polished, but has a greasy appearance. ThApupa of
HeliotMs is rather stout, and the last segment is rounded and mrnished
with two slender, straight spines (Plate XVI, fig 6). The pupa of Aletiaf

contrary to this, is quite slender, especially the abdomen ; the last seg-

ment is not rounded, and its tip is prolonged into a tail-like appendage,
which bears at the tip 4 spines, the ends of which are curved so as to
form a loop ; four similar spines are placed transversely in a row^, a little

in front of the terminal 4 hooks ; this makes eight spines for Aletia and
only two for HeliotMs; the stigmata or breathing-holes are rather con-

spicuous on the pupa of EeliothiSj and scarcely noticeable on the pupae
of Aletia.

We insert a detailed description of the chrysalis of the boU-worm for

the benefit of those interested :•

Seliothis armigera.—Pupa: Length, J to \^ of an inch; color, reddish brown, darker
towards the head

;
polished. The folloTving particulars will be noticed when exam-

ined under the microscope : the head, which narrows in the region of the maxillae to a
rounded, somewhat elevated ridge, is covered with mjjiute and rather indistinct
granulations, and has near the front a few shallow, transverse, impressed lines, which,
however, do not entirely cross from one side to the other ; there are also a few irregu-
lar impressions on the head behind the eye, and about midway between the posterior
angle of the eye and the posterior margin of the head is an impressed puncture from
which a very short stltf hair arises, and another shallow impression somewhat in the
shape of a V may be found at the midflle near the posterior margin ; the sculpture of
the thoracic segments is somewhat different from that of the head ; the whole surface
is closely and very finely faceted, and quite a number of irregular, shallow, impressed
transverse lines run over the whole surface; the 3d ring is very much wrinkled; the
surface of the abdominal rings is similarly sculptured; the front margin of rings, 4-7,
is coarsely pxinctured ; the 4th has only few of these punctures, but on the other three
rings they are quite numerous arouud the whole margin ; the front portion of these
punctures is deep, and they run out posteriorly more or less into a shallow, channel-
like imi>ression ; the posterior margin is covered quite regularly with slightly elevated,
dark brown granules of different forms; some are square, others five, and others
six-sided; the other rings, except the last, have nothing peculiar in their structure;
the last segment is bluntly rounded, and furnished at the ends with two quite long,
black, slender spines, which at their apical third are whitish, faintly bent upwards,
with their tips sometimes sliglitly twisted and directed downward; ventraily, this
ring and the one before it have each a short, longitudinal impressed line ; the cir-
cutuference of the stigmata is elevated, dark brown, with the center of a sandy color
and spongy texture ; the cases of the wings, legs, and antennae are covered with
shallow facets.

TU5; MOTH.

After the figure of the moth on Plate VIII, an additional extended
description will be unnecessary. It is a very variable species, and it

is owing to this fact that American specimens were so long consid-
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cred to form a species distinct from the European. In size the varia-

tion is not great, the smaller individuals having an expanse of wing of

an inch and three-eighths, and the larger ones expanding an inch and
three-quarters. The general color of the body and upper wings varies

from a light gray tinged with olive green to a rich yellow gray, almost

tawny. In some specimens the markings of the fore wings are almost

obiiterated, anTi in others they appear with great distinctness. On the

hind wings there is much variation in the size of the light spot within

the dark band ; in some specimens it is not discernible, and in others its

length equals half the breadth of the wing. The width of the black

band of the posterior wings also varies greatly. The moth is so very

diflerent from Aletia that even a hasty glance at the plates will enable

the planter to distinguish them. The most prominent ^listinguishing

feature, and one that can be recognized at a glance, is the broad black

band on the hind wings of the boll-worm moths. When at rest the lat-

ter does^ot tightly close its wings roof-shaped over its back, as does

the cotton-worm moth, but holds them slightly open, so that the black

band is plainly seen.

The moths begin to fly shortly after sundown. During the day, when
disturbed, they fly out with the quick darting motion peculiar to most
noctuids under such circumstances—a flight almost precisely like that

of the cotton-moth. At night, however, their flight is freer and more
sustained. As has been noted of the adult Aletia, these moths feed at

night upon the nectar secreted by the glands of the cotton-plant, the

cow-pea, the greater coffee-weed, and probably upon others. Their

methods of feeding are almost precisely like those of the cotton-moth,

the antennae being kept in constant vibration. They also, upon occa-

sion, hover before a gland, steadying themselves by their fore legs.

When at rest and sucking nectar, they do not fold the wings like Aletia^

but keep them slightly raised and partly open. We have not heard of

this moth being found to feed upon fruit as Aletia does, though it is

probable that this may occur, as the tip of the proboscis is spined in a
somewhat similar manner.

THE NUMBER OF BROODS.

The chrysalis of the boll-worm usually gives forth the perfect moth in

early May in the more southern portions of the cotton-belt. The eggs

of these first moths are for the most part laid on the leaves of corn,

though occasionally one is deposited upon the Just-appearing cotton

plant, and others are laid upon the other food-plants to be found. By
far the majority are laid upon the com leaves ; and it is a rare occur-

rence to find a bo]l-wt)rm upon cotton in the months of May and June.

The individuals of this first brood of ReliofMs upon com are called, in

many parts of the South, "terminal bud worms," the reason for which

will shortly be shown.
The newly hatched l?rvae begin feetUng at once upon the corn leaves

upon which they were born, and gnaw many small irregular holes

through them, giving them the appearance of having been riddled by a

charge of small shot. Upon these external leaves of corn they may be
found for some time, specimens upvrards of half of an inch in length

having been collected May 21. As they increase in size they progress

downward into the closely folded leaf, and sooner or later reach the

tender terminal leaves or bud, where they do a very destructive work.

The xJiants thus infested may be readily recognized by the riddled ap-

pearance of the larger leaves. When such a stalk is found, if the leaves,
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be^nning with the ontermost, be stripped off nearly to the basses of their

sh jaths, a quantity of brown, dry excrement will be found, increasing

in quantity as the center of the plant is approached, ^ntil at last the

usually pale green worm is reached, either within the sheath of a leaf

or in a cavity eaten into the closely rolled terminal leaves. When full

grown, it gnaws a circular hole through the leaves directly outwards
from the point where it has been feeding and falls to the'ground, where
it transforms to a chrysalis, as before described.

It is difficult to estimate the usual amoant of damage done by the

first brood, as it differs so much in different localities. It seems, how-
ever, never to be alarmingly great, on account of the comparatively
small numbers. Observations on a smaU scale in Alabama, showed
about one plant in forty to be infested by them.
A second brood makes its appearance in Alabama from the first to

the middle of June. The eggs are, as before, for the most part laid upon
the corn leaves. Some few are laid upon cotton—more, usually than is

the case with the first brood. The young larvae feed upon theWeaves as

before and upon the tassels. As they approach full growth they are

found within the young ears, feeding upon the sUk, the milky kernels as

fast as they appear, and upon the tender cob. Upon reaching full size

they bore through the shuck and fall to the ground. The moths of this

second brood may be seen flying in considerable numbers in the early

part of July.

It is the next, the third brood proper, which does most damage to

corn. This is called the " corn-worm," the "ear-worm," or the "tassel-

worm." About the 1st of July the eggs are laid, probably near the end
of the husk of cora. Very few eggs are laid upon cotton growing in the
same field. The larvae feed upon the silk and tender grains near the
ends of the ears, destroying many ears and rendering many others
unfit for use. It is a noticeable fact that, while the individuals of the
two earlier broods have for the most part varied little in color, being
chiefly of a pale green, this third brood consists of worms of the various
shades of green, pink, and rose. These larvae attain full growth prob-
ably in the shortest time of any of the broods, and boring through the
husks fall to the ground to pupate as before.

By the 1st of August or thereabouts, when the time for a fourth brood

<

has arrived, the ears of corn have begun to harden, while cotton bolls

and forms are very plentiful. Instinct teaches the moths of the third
brood to lay their eggs upon cotton instead of upon corn, as their parents
have done. We have mentioned the fact that a few worms are to be
found upon cotton previous to this time. An occasional individual will

be found to have attained his growth on cotton in May, before a flower-

bud has appeared, and which has evidently fed. entirely upon cotton
leaves.

Mr. G. W. Hazard, of Rutledge, Ala., makes the statement: "Bud-
worms injure the cotton while very young, in cool wet springs, generally
in the last of April and through May."
Mr. Trelease found the first larvae eating the flower-buds or forms as

early as June 11 ; but very few were found from this time on until the
appearance of the fourth brood upon cotton, thus demonstrating plainly
that a corn diet is much preferred so long as certain tender portions can
beobtained.
The habits of this fourth brood have already been given in the gene-

ral remarks concerning the boll-worm upon cotton. It is by far the
most destructive brood. About the 1st of September the motlis of this
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brood are to be seen in great numbers at nigiit sucking the nectar of

cotton, cassia, and cow-pea.
The flfth brood begins early in September, and is also confined to cotton.

In ail but the most southern portions of the cotton-belt this brood ap-

pears normally to be the last, its chrysalides living through the winter

in their underground cells. With an exceptionally fine season it seems
probable that there may be another brood, but upon this point we have,

as yet, no evidence.

These remarks upon the number of broods are based upon observa-

tions made the present year in Centi'al Alabama, and the following facts

must be taken into consideration : that the observations were limited

geographically to a single point, central, it is true, but were unconfirmed
by observations from other points. Moreover, 1879 was by no means a
bad worm year. From opposite extremes of the cotton belt we should
expect to find variation in opposing directions from this as an average.

In years when the worms were very numerous we should expect to find

them infesting cotton at a period earlier than that which we have
designated, and where com is not grown in the vicinity, they probably
feed upon cotton from the first appearance of the flower-buds. These
points will account for the fact of the frequent early reports of the rav-

age of the boll-worm in cotton.

The same difficulty also arises in ascertaining the precise number of

broods of the boll-worm that was found with the cotton-worm. Some
moths issuing from winter quarters later than others, or failing so soon
to find a suitable i)lace of deposit for their eggs, will lay their eggs later

than others. Some larvae, moreover, may, by surrounding circumstan-

ces, fail to develop as fast as others. These and other points combined
start an irregularity of the broods, the tendency of which is to contin-

ually increase rather than to dimhnsh, until in the later generations

upon cotton we may find them in all stages at once—eggs, larvae of all

sizes, chrysalides, and moths. The number and relative appearances ot

the broods normally, however, we believe to be that which we have given.

The boll-worm disappears in the fall before the cotton-worm does.

Mr. Gr. W. Smith-Vaniz, of Canton, Miss., gathered eggs from one of

which a larva hatched August 30. It became a chrysalis September 22,

and passed the winter in this state, issuing avS a moth May 14. Another
brood of the cotton caterpillars was reared after this boll-worm went
into winter quarters.

In his Third Missouri Entomological Eeport, p. 107, Professor Eiley

makes the statement

:

Most of the moths issne in the fall and hihemate as snch, bnt some of them pass the
•winter in the chrysrJJs state and do not issue till the following spring. I liavo known
them to issue, in this latitude (36^° N.), after the 1st of November, vi hen uo fioat ha^
previously occurred.

It may be true that Reliothia occasionally hibernates as a moth. No
instance of such hibernation has, however, come under our notice, nor

do we find any other statement of this fact than this of Professor lliley's,

just quoted. It is certain that the insect normally hibernates in the

chrysalis state, and that if a hibernating moth is found it is an excep-
tional occurrence.
Many of the noctuidse hibernate as moths, and some, as, for instance,

the army-worm of the north {lIcUoj>hila imipuncta, Haworth), are sup-

posed to winter either in the moth or chrysalis state. The latter point

is not yet definitely settled, however, and even if it were it would sim-

ply create a ])recedent not necessarily a probability, in favor of a dual

hibernation of Helioihis.
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INFLUENCE OF "WllATHER.

It seems to be a pretty generally-settled point among planters, so far

as we can ascertaia, that the boll-worm is influenced by the weather in

a similar manner to Aletia; that is to say, that they flourish best in wet

seasons, and in dry, sunshiny weather do least damage. The testimony

on this point is hardly as unanimous as Avith the cotton-worm, but it is

sufficiently so to enable us v.ith justice to make the general statement

Mr. Trelease says in this connection:

Like the cotton-caterpillar, tlietoll-wormismoreabundantinwettlianinclryplaces;

at least such was mv experience, and it is also said to do better in wet than in dry

seasons. This is readily explained by the hostility of ants, which are more abundant

in dry than in wet places, and in fair than in rainy seasons.

Early in June several halt-grown "bud-womie" were collected on Indian corn and

transferred to cotton-plants with a view to watching their actions. Care was taken

to place them upon plants upon which there were no ants. Seating myself beside

them, I awaited developments. At first they evinced no desire to do more than con-

ceal themselves beneath the leaves from the glare of the sun. But it was not long

before a stray ant appeared on the plant, and, finding the larva, proceeded to run

round and round it, biting it whenever it could.

Soon, however, finding that unaided it could do little, the ant left the plant, and,

after watching it a short time, I lost sight of it ; but in a few minutes it returued

accompanied by several others of the same species. In a little while the worm was
BO worried that it fell from the plant, and was soon killed and carried oif by its tor-

mentors, which followed it to the ground.
Several times I saw this repeated, the boll-worm being killed in each case within

an hour after the time when they were placed on the cotton. Ants were also seen to

kill these larvae upon several occasions, and once or twice when the worms had not

been interfered with by me.

Mr. Lyman, in Department of Agriculture report for 1866, says that

many eggs of the boll-worm moth are destroyed by ants.

The theory of the ants influencing the comparative abundance of

worms in wet and dry weather is, as we have said before, an extremely
plausible one if its basis be correct. There cannot be the slightest doubt
but that ants abound upon dry soil rather tlian upon that which is

moist, and in dry, sunshiny weather rather than in rainy weather; nor

can there be the slightest doubt but that many species destroy both
cotton and boll worms. Then the theory will hold just so far as this

destruction goes—just to the extent that the ants kill the worms. The
fact that there is a slight difference of opinion as to the influence of the

weather can then be easily explained by the comparative abundance of

ants in different localities. The theory does not, however, entirely

account for facts as observed, but will have to be taken in connection

with the nectar-gland theory, and also with the facts of the superior

nourishing power of a tender and succulent plant, as compared with
one dry and dwarfed from drought.

EEMEDIES.

NATURAL KEMEDIES.

The remarks already made (see page 305), concerning the efficacy of

insectivorous birds aud of predaceous insects will apply equally well

here. Strange to say, but one parasite upon HeUotlm has been found.
This was bred from a chrj^salis received September 15, 1879, and proved
to be TacJdna aletiae. (See page 302.)

Professor Edey, in a foot-note in his fourth Missouri report, mentions
Heliothis armlgera as being among the species from which he had bred
Tacliina anonyma. (For the habits of the Tachina flies see page 302.)
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As to actual observations upon birds, Mr. Glover says

:

Insectivorous birds also serve as very useful afjents in the diminution of the l)Oll.

vfornj. In proof of this fact I will state that I have seen a king-bird, or bee-martin
chase and cayitr.re a boll-worm moth not ten paces from where I stood, and which I

was in pursuit of at the same time ; also, that some young mocking l)ird8, kept in

their nest near an open window, were fed daily by their parents with insects, among
which were quantities of the boll-worm moth, as was proved by the ground under-
neath being strewn with their dissevered wings.

As to pred}>ceous insect enemies, wehave already referred (see page343)
to the most eifective—the ants— and further discussion will be unnec-
essary. Of the others, those doing most good wUl probably be the
wasps, the asilus flies, the devil's coach -horses, the lady-bird larvae, and
the golden-eyed lace-wing fly larvae. The ground-beetles will play a
more important part, in all i^robability, in destroying the boll-worms
than they do in destroying the cotton-worms, on account of the former
descending into the ground to pupate.
Mr. Glover gives an account of a spider which is said to destroy the

boll-worn^., in the following words:

Another description of a sraaU spider, about the tenth of an inch in length, of alight
drab color, with two or more dark spots on its back, was found very numerous inside
of The involucre or ruffle of the cotton-bloom, where it is said to be useful to the
planter in destroying very young boll- worms. In many cases, where the eggs of the
Doll-worm moth had been deposited and hatched out, and the young worms had eaten
through the outer calyx and already pierced a hole in the young bud or boll, it was
frequently observed that no worm cotild be discovered inside ; but, upon opening such a
ruffle, this small spider was almost invariably found snugly ensconced in its web; hence
it was sumiised tb.it the young worm had entered between the ruffle and the boll or
bud, and hj.d been destroyed by the spider, the nest of which was found in such situa-

tions.

ARTIFICIAL REMEDIES.

ToppiNCr.—Topping the cotton at a certain time of the year has been
urged as a means of destroying the eggs both of the cotton-worm and
boll-worm moths. It has already been shown that this would not prove
efficacious as a remedy for the cotton-worm, and the result would be the
same with the boll worm, it is true that some eggs would be destroyed
in this way, but actual count has shown that the destruction of those
eggs which are deposited upon the upi)er part of the plant would not
pay for the labor of topi)ing.

Poisoning.—It lias always been said that the strong point of the boll-

worm lay in the fact that it worked within the boll, where no poison
could reach it, and that this method of destruction would jjrove of no
avail. Our study of the habits of the iusect has shown us, as before
sta.ted, that by far the greater number of the eggs are laid upon the
leaves, and that tbe newly-hatched larvae, before migrating to flower-

buds or bolls, almost uivariably feed to a greater or less extent upon the
leaf where they were born. This shows, then, that a well-distributed

poisonous mixture would, in all probability, destroy great numbers of the
young worms. Obser\'ation has also shown that well-grown boll-worms,
migrating from boll to boll, are also frequently killed by eating poisoned
leaves. There is, then, a double reason for poisoning worm-infested cot-

ton. The proper time for poisoning for the boll-worm, in regions where
there is reason to suspect an extensive migration from corn to cotton,

is a few days, say a week, after the fiill-grown worms are found in the
hardening ears of corn, or when the moths are observed to fly abun-
dantly after tbe ear has begun to harden. The poisoning for the third

brood proper of the cotton-worm and of the boll-worm can be done simul-

taneously.
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Inasmuch as an extended discussion of poisons and metbods of apply-

ing lias, been given in that part of the report relating to the cotton-worm,

any remarks on this head will be unnecessary.
JEIAND-PICKING.—We should be, far from advising any planter to at-

tempt to rid himself of the boll-worm by collecting them from cotton by
hand. The plan which we do mean to suggest under this heading is

killing the earlier brood of the insect upon corn as a preventive agaiUwSt

future injuries in cotton.

This idea was first suggested by Col. B. A. Sorsby, as stated in the
Department of Agriculture Report for 1855:

Col. B. A. Sorsby, of ColumbTis, iu Georgia, has hred bolli these inserts (corn and
boll worms) and declares them to be the same; and, moreover, when, according to his

advice, the com was carefully wormed on two or three plantations, the boll-worms
did not make their appearance that season on the cotton, notwithstanding that on
neighboring plantations they committed great ravages.

Mr. E. Sanderson, in 1858, having come to the conclusion that the
two insects were identical,* ad^ised the early planting and forcing of

cotton, and the late planting of alternate rows of com, with the view of

keeping the worms supplied with a stock of the food-plant which they
evidently preferred.

In 1859, Mr. Peyton King, of Enterprise, in commenting upon Mr.
Sanderson's paper, said

:

If they are the same, their ravages may be to a great extent lessened by the plan
BHggested by Mr. Sanderson—that of planting the com crop later. And to his plan I

would suggest another—that of sending hands at the proper time through the com
for the purpose of opening slightly every ear with a dead silk, to extract and destroy
the worm, and thereby destroy the miller. This might pay in reference to the corn
alone, t

No attention seems to have been paid to either of these suggestions,
and the remedy has never come into use.

The same idea suggested itself to me during n y stay in the field in

the summer of 1878, but, as I anived in the latter part of July, I was
only able to theorize. Mr. Trelea,se was instructed to pay attention to
this point, and in his report we find the following:

Since the earliest broods of larvae are fonnd on the maize, or Indian com, first in the
stalk, later in the ears, and since the tendency of the species to multiply in geometrical
progression makes it desirable to destroy the early broods if possible, I would suggest
hand-picking of these earlier broods as the best way known to me of dealing with
the post. As was stated when speaking of the natural history of Heliothis, if one of
those larvae has taken up its abode in a stalk of corn, the fact can be detected by a
very superficial examination, owing <fco the holes formed in the leaves. Let, then,
each plow-hand be instructed, when cultivating the com, to stop whenever he finds
Bnch a stalk, and catch and kill the worm, even though it should occasionally be
necessary to destroy the plant in doing this, for the hill may be replanted, and the
larvae thus killed might, if suffered to live, become iu a few generations the parent
of hundreds of boll-worms. Later, after the com is laid by and has begun to fruit,

boys nuiy be sent through the fields to kill the "tassel-worms," the presence of which
may be detected by the excrement at the end of the ear or by the silk being eaten
away. To catch these it will be only necessary to open the husk for a short distance
back from the end of the ear, and, from the ease of discovering affected ears, the ex-
pense will not be great. It is objected to this that ears so opened are exposed to the
weather and to the attacks of birds. Though it must be admitted that this is true
to a certain point, the destruction of all ears so interfered with does not follow, and
the great lessening of the next crop of boU-worms will, I am certain, more than pay
for what corn is sacrificed.

The boll-worm cannot be expected to be exterminated by this process,
since it has so many other food-plants from which it could, at any time,

•American Cotton Planter, November, 1858.

UUd., Febraary, 1859.
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migrate to corn or cotton ; but, inasmuch as corn appears to be its favorite

food, its numbers could be very greatly lessened, and its injuries to cotton
could be almost done away with by this i>rocess. We advise planters

by all means to try.it, and we assure, them that their time will not be
lost. In sections of the cotton-belt which are badly troubled with the
boll-worm, and where corn is not grown, it will be well to plant the latter

crop and use it as a trap, as advised above.
Rotation of crops.—In the light of the relation of the corn and boll

worms, and of the numerous food-plants of HeliofMs, we may here men-
tion the fact that rotation of crops has been strongly urged as a pre-

ventive against the ravages of the boll-worm. The knowledge which
we have gained of the multivorous habits of the insect readily shows us
that such a course would be vain, as during the season when cotton was
not grown some other food-plant would be available. As a curiosity, we
may mention the fact that some years ago a writer in the Southern Cul-

tivator, after earnestly urging rotation of crops, advises corn as the best

crop to rotate ivith cotton

!

Destruction of the CHRYSALroES.—In the more southern portions
of the cotton-belt, where the frosts are rarely severe, but little can be
done toward the destruction of the chrj'salides beyond instructing the
plow-hands to crush them whenever they observe them in i)lowing, or
causing a boy to follow the plow and collect them as they are brought
to the surface. In the more northern i)ortions, however, /ttZZ^ZoicMigr

may accomplish much good. Exijeriments, having the testing of the
efficacy of this remedy in view, have been made by Professor French.
We can do no better than to give his own words

:

Fall plowing.—To make it plain how this is to reach them, I shall have to explain
Bome ohsen^ations made on tho fall brood of chrysalides that -were found during tho
month of NoveniLer in a field where the worms had been very abundant in the com
before it was harvested. In digging for the chrysalides round^ the corn-hills, I found
that instead of their occupying an oval eartbem cocoon, as has usually been written
of them, and as they apparently do in the bieeding-box, they were down in the ground,
from live to six inches below the surface, in a hole about a third of an inch in diameter,
reaching from tho chryGalis to tho toj) of the ground, where it was covered over with
a thin film of dirt Ixoin an eighth to a quarter of an inch thick. This hole was larger

at the bottoni than at tlie top, apparently, so as to give fiee motion to the chrysalis,

and usually bent in its course so that the lower part would have an inclination of
perhaps forty-five degrees. At the bottom would be found the chrysalis, the small
end downward and the head upward.
In one case I found the hole so bent that the chrysalis occupied a horizontal position.

The hole was smooth inaide, and was perliaps made so by cementing the dirt together;
but of that I could not tell, for the wiiole ground was moist, though dry enough to be
firm. I took several of the chrysalides and \n\t them in a box with some loose dirt,

and then moistened it, after whicli I allowed them to freeze. The dirt, when they
were .allowed to freeze, was dry enough, so that if it had been in the garden and turned
over with a s])aiie it would crumble. When examined, after the freezing, all were
dead. Some others, taken up in the bottom of their subterranean habitations, with-
out sifting the looso earth round them in their holes, and allowed to freeze, were not
kUled by freezing.

My concliTsious were, that so long as they were in the smooth compartments they
had made for themselves, free from any loose dirt that would become wet and stick to
them, they could pass the v/inter in safety, even though they might be frozen ; but,

when the dirt was packed loosely round thorn and became wet and stuck to them,
then freezing killed them. Their holes, running cell-like as they do from the surface
down into the ground five or six inches, must be broken up by plowing, and when
once broken up with the loose dirt round them the rains and the freezing winter
weatber would have the same effect on the chrysalides that moisture and freezing had
on those in tlie box of loose dirt. F.all plowing, then, for these reasons, will probably
be the moat efficient means of destroying these insects; besides, if done late enough,
it will rid the ground of cut-worms, &-C.

Destrttotion of tee MOTHS.-r-It is the general opinion throughout
the South that the best if not the only way of getting rid of the boll-
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•worm is by the use of lights and poisoned sweets for attracting the
moths. Several correspondents even go so far as to say that the rav-

ages of the worms can always bo checked by attracting the moths with
lights. Colonel Sorsby always ha^l great success in.killing these moths
with molasses and vinegar. He says :

*

We procured eigliteen common-sized dinner-plates, into each of wliicli we put half
a gill of vinegar aud molasses, previously prepared in the proportion of four parts of
the former to one of the latter. These plates were set on small stakes or poles driven
into the ground in the cotton-field, one to about each three acres, and reaching a little

ahove the cotton-plant, with a six-inch square board tacked on top to receive the
plate. These arrangements were made in the evening, soon after the flies had made
their appearance; the nest morning we found eighteen to thirty-five moths to each
plate. The experiment was continued for five or six days, distributing the plates over
the entire field, each days' success increasing, until the numbers were reduced to two
or three moths to each jdate, when it was abandoned as being no longer worthy of the
trouble. The crop that year was but very little injured by the boll-worm. The flies

were caught in their eagerness to feed upon the mixture by alighting into it and being
unable to escape. They were probably attracted by the odor of the preparation, the
vinegar probably being an important agent in the matter. As the flies feed only at
night, the plates should be visited late every evening, the insects taken out, and the
vessels replenished as circumstances may require. I have tried the experiment with-
results equally satisfactory, and shall continue it until a better one is adopted.

The boll-worm moths appear to be attracted to the same sweets as the
cotton-moths, and arc equally attracted to light. It follows, then, that
the remarks made in the earlier part of this report will apply equally
well here, and tbat the devices there recommended for the destruction
of the cotton-moth may be here recommended for the destruction of the
boll-worm moth.

"Department of Agriculture Report, 1855, p. 235.



EXPLANATION TO PLATES TO REPORT ON COTTON INSECTS.

(When figures are enlarged, the natural sixes are indicated in hair-line at side, unless the enlarge
ment is indicated in some other way.J

EXPI>ANATION TO PLATE VIL

Aletia argiUacea. (Original.)

FlO. 1.—Eggs on the lower surface of the leaf.

.Fig. '2.—Very yotin;; larvae feeding.
Fig. 3.—Older larvae that have moved to the tender

foliage at end of branch.
P^GS. 4, 5, and G.—XearJy full-grown larvae showing
some of the color variations.

Fig. 7.—Margin of leaf as webbed about a pnpa.
Fig. 8.—Pupa inclosed in fragment of leaf.

Fig. 9.—Pnpa from wiiich the leafy covering has
been partly eaten bv caterpillars.

Fig. 10.—I'upa entirely deprived of its case by
larvae, but prevented from falling by the catch-
ing of its aual hooks in remnants of the cocoon.

Fig. 11.—Moth at rest, seen obliquely from above.
Fig. 12.—Moth seen from below, with wings ex-
panded.

Fig. 13.—Tlie same from above.
FlO. 14.—Kectar gland on midrib of cotton leaf.

Fig. 15.—Nectar gland at base of involucre.

EXPI.AKATIO^T TO PlATK V US.

Ediothit armigera. (Original.)

Pig. 1.—Vertical section of a fuUy-eipanded cotton
flower, at end of the first day of bloomiag, show-
ing a young boll worm at work.

Fig. 2.—BoU-wonn moth se^n from below.
Fig. 3.—Tb<> same seen from above.
Fig. 4.—Dorsal view of a partly grown larva.
Fig. 5.—Side view of a nearly full grown larva.
Fig. 6.—Vertical section of a large green boll, one
compartment of which contains a boll-worm that
has eaten the content* of the cell, the bottom of
which is oconj)iod by its Irass.

FlO. 7.—Full-2iown green boll-worm.
Fig. 8.—Yoiing rose-oolored boll-worm, often seen

in cotton flowers ani^ on com silk.

Fig. 9.—Pupa seen from below.
FlO. 10.—Young boll pierced by a small boll-worm.
The injury has caused the involucre or "ruffle"
to fiiare open.

EXPLA-NATIOX TO PLATK TK.

Fig. 1.—Egg of Aletia, seen from above and from
the side, enlarged. (Original.)

Fig. 2.—Anal armature of Aletia chrysaUB, en-
larged. (Original.)

Fig. 3.—Maxillae of adult Aletia, seen tcoTO. the
side, enlargeil. (Original.)

Fig. 4.—Cross-section of maxillae of Aletia, en-
larged. (Original.)

Fig. 5.

—

AttuB nubilun, dorsalview, enlarged.- (Orig-
inal.)

Fig. 6.

—

Oxyopen viridans, natural size. (Original.)
¥lG. l.—Ohri/sova perla, eggs, larva, and adult.

(After P:irk;r:-(1.)

FlO. %.—Chrysnpa oculata, eggs and adnlt. (After
Packard.)

Explanation to Plate X.

Via-Tu—L^MulatrimaevXattL (After Packard.)

HA

FlO. 2.—Eggs of Mantis Carolina. (After Riley.)
Fig. 3.

—

Arma tpinosa. (Alter Glover.)
Fig. 4.

—

liapkigaster hilarit. (After Glover.)
Fig. .5.

—

l'rion<jlv.geristatu»,eggB, larvae,and adnlta.
(After Glover.)

EXPLANATIOIT TO PLATK XI.

Fig. 1.

—

Aeanihoeephalafemorata. (After Glover.

)

Fig. 2.

—

Sinea mtdtigpinosa. (After Glover.)
Fig. Z.—Ercvx apicahs. (Original).
Fig. 4.

—

Tetracha Carolina. (Original.)
Fig. 5.

—

Tetracha Virginica. (After Riley.)
Fig. 6.—Several forms of tiger beetles. (After
KUey.)

Fig. 7.

—

Oalotoma callidum. (After Riley.)
Fig. S.—Oalosoma scrutator. (After Eiley.)

ExpuL-VAnox TO Plate XTT.

P^G. 1.

—

Harpalus caliginofut. (After Riley.)
Fig. 2.—Larva of Harpalus. (After Emerton.)
Fig. 3.

—

Ohaviiognathus marginatus, adult. (Orig.
inal.)

Fig. 4.

—

OhauUognatkvs Pennsylvanicus, larva and
adult. (After Riley.)

Fin. 5.

—

Hippodnmia maculata. (After Packard.)
Fig. 6.

—

Hippodamia eonvergens, larva, papa, and
adult, (After Packard.)

Fic. 7.

—

Coccinella munda. (After Packard.)
Fig. 8.

—

Coccinella 9-notata. (After Packard.)
Fig. 9.

—

Oocninella venvsta. (Original.)
Fig. 10.

—

JEpiiachna borealig. (After Packard.)
Fig. 11.

—

Diabrotica Vipunctata. (After Packard.)
Fig. 12.—Polixtes bellicosa. (Original.)
Fig. 13,

—

Chalcin ovata. (Original.)
Fig. 14.

—

Trichogramma minuta. (After Riley.)

EXPLANATIOK TO PLATE XHL
Fia. l.—Cirrospilus esurus. (Original.)
Fig. 2.

—

Evplectrua, sp. (Original.)

Fig. 3.

—

Didyctium zigzag. (Original.)

Fig. 4.

—

Pimpla annulipes. (After Eiley.)
Fig. 5,

—

Fimpla conquisitor. (Original.)

FlQ. 6.

—

Sarcophaga camaria. (After Emerton.)

ExPAJJATiOK TO Plate XPV.

Fio. 1.

—

Sarcophaga ea/rnaria, var. sarraeenia*
(After RUey.)

Fig. 2.

—

Anth'omyiat up. (Original.)

Fig. Z.—Phora aletiae. (Original.)

Fig. 4.—Whitman's fountain pump.

Explanation to Plate XV.

Method of poisoning with the fountain pump.

Explanation to Plate XVX
Fig. 1.—Young's sifter.

Fig. 2.—J. W. Johnson's machine, side elevation.
Fig. 3.—The same, plan.

Fig. 4.—N. A. Davis's sifter, rear elevation ; 2, sec-

tion of sifting attachment.
Fig. .O.—Egg of boll-worm, seen from above and
from the side. (Original.)

Fig. 6.—Posterior end of boll-worm pupa, seen
from below. (Original.)
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REPORT OF THE BOTANIST ON GRASSES.

Sir: We present herewith, in continuation of the work commeuced
last year, descriptions and figures of some twenty-five additional species

of native or naturalized grasses, most of which are known to be more or

less \"aluable for forage or hay. A few that are known to be of little

or no agricultural value are introduced in order that they may be recog-

nized, as it is sometimes important to know the ai)pearance of weeds
and pests, in order that they may be treated accordingly.

It is not to be supposed that all the grasses here described will be
generally adapted to cultivation. Our country jjresents such a diversity

of climate and soil that certain grasses, which have an established repu-
tation and are of primary value in one section of the country, will not meet
with the conditions favorable to their growth in another section ; and
there are some species which would be considered very inferior or worth-
less in one section, which are known to be of great value in others.

The descriptions and figures will enable persons interested to recog-
nize our native grasses, and the chemical analysis will determine their

composition and relative nutritive value.

The chemical analysis of the grasses described below will be found at

page 105 of this report.

Panicum anceps—Flat-stemmed Panic-grass.

This is a perennial grass, growing rather sparsely in moist sandy or
clay soil. It has a iiattish, erect stem, growing 2 to 3 feet high, with
smooth leaves, one foot or more long, of a bluish-green color, and mostly
near the base of the stem. The panicle is usually afoot long, with short
branches near the top, the lower ones 3 to 6 inches long, more distant,
and nearly erect, or somewhat spreading. Sometimes there are several
lateral panicles from the UDperjoints of the culm. The rhizoma is thick,

scaly, and creeping near the surface of the ground.
The spikelets are lanceolate, a little curved and sessile, or with short

pedicels. Each spikelet cousists of one perfect and one neutral flower,
and two glumes, the lower of which is only half as long as the strongly
5 to 7 nerved upper one. The lower palet of the sterile flower is as long
as the upper glume and much like it in texture, while its inner palet is

thin, obtuse, and nearly half shorter. The perfect flower, as in most
species of Panicttm, is thick and hard in texture, one-thii'd shorter than
the upper glume, oblong, and consisting of two smooth palets, the outer
one inclosing the inner, which again incloses the flowering organs.

This cannot be considered a valuable grass, but it frequently occurs
in neglected and poor land in sufficient quantity to afl;bi'd considerable
grazing for stock. It makes its growth late in the season, usually reach-
ing the flowering stage in August.

Mr, Mohr, of Mobile, remarks that it is not much relished by stock,
being rather harsh and dry. (See Plate I.)

PANICUM AGEOSTOIDES.'

This is very much like the preceding species, but of a much larr-er
and more vigorous growth, developing flower panicles from se. oral of
the joints as well as at the apex. These panicles are more densely
flowered than those of P. anceps. The spikelets are somewhat smaller
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and narrower, and the lower glume is longer and more pointed. The
I)erfect flower is said to be bearded at the apex, bat this will be ob-

served only v/ith the aid of a good magnifier, and I find P. Anccps not
to differ in this respect. The panicle usually has a reddish color, and
somewhat resembles that of Eed-top [Agrostis vulgaris)^ hence the spe-

cific name.
This grass grows commonly in large clumps in wet meadows, or on

the muddy margins of rivers and lakes. It grows from four to six feet

high, and i)roduces a l:).rge amount of foliage which makes faij' hay if

cut before flowering time ; if left later it contains too many wiry stalks.

(See Plate II.)

PANicinvi PKOLiFERUivi—Crab-grass, Sprouting Crab-grass.

This is an annual sj>eci6S growing usually in low, moist ground, and
also in cultivated fields, especially in corn-fields, appearing and accom-
plishing most of its growth late in the season. The stems are seldom
erect except in small or young specimens ; in thrifty plants the stems
become decumbent, spreading widely and rooting at many of the lower
joints. The stems are usually only two or three feet long, but we have
specimens from Mr. S. Corley, of Lexington, S. C, that are seven feet

long. The culms are thick and juicy, and generally flattened and bent
at the joints, especially below. The leaves are 8 inches to 2 feet long,

and half an inch or more wide.

The whole plant is smooth, except some rouglmess about the branches
of the lianicle. The lower joints give out numerous branches which
develop flowering panicles that are partly inclosed in the large leaf

sheaths. These panicles vary in size from a few inches to 2 feet in

length. Largo specimens have a very diffuse and handsome appear-

ance. The spikelets are pale green, rarely purplish, about 1 line long,

and formed of the perfect flower, a neutral flower, which sometimes has
one and sometimes two palets, and the two glumes. The neutral flower

is a little longer than the perfect one ; the lower glume broad and short,

the upper acute and strongly 7-nerved.

This grass has a very wide range, being fouftid in the Northern and
Western as well as in the Southern States, groA\ing abundantly in low
waste grounds, as also, late in the season, in cultivated grounds.
Mr. Charles l^lohr, of Mobile, says of it

:

In damp, grassy places it prefers rich ground, throngliout the coast region. It

commencea to vegetate vigorously in the hottest part of the summer months, throw-
ing out numerous shoots from the joints, forming large It ranched bushes. The foliage

is rich and tender, and the succulent, rather thick, stem.s are sweet and jnicy. Aftei

cutting, it throws out numerous sprouts from the lower joints, which grow rapidly 90

as to allow repeated cuttings until frost. It is, through all stages of its growth, much
relished by horses and cattle. (See Plate III.)

Panicum capillare—Witch grass.

This is an annual grass, varying in height from 6 inches to 2 feet. It

has I large terminal panicle which, when mature, is very difl'use, with
long capillary branches. The leaves and sheaths are usually covered
with long spreading hairs. It is very common in cultivated grounds,
making its growth late in the summer, and after maturity the tops fre-

quently break off and are blown about, and often accumulate in quanti-

ties in fence corners. It is mostly rejected by cattle, especially the very
hairy forms. There is a smootliish form growing in Texas and the
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Western Territories, which will probably be more valuable. We give a
figure of it chiefly for comparison, so that it may not be mistaken for a
more valuable si^ecies. (See Plate IV.)

PANICUM aiBBU^I.

This is a perennial species, growing in swamps and low wet ground in

the Southern States from North Carolina to Florida. The stem is de-

cumbent, branching and rooting' at the lower joints. The panicle is 3
to 5 inches long, and narrow from the erect, appressed branches. The
spikelets are oblong or lance-oblong, rather obtuse, although narrowed
above. The upper glume is strongly 11-nerved, swollen at the base,

and twice as long as the smooth fertile flower. The lower glume is small,

about one-foui'th the length of the upper one. The leaves are smooth,
or rarely somewhat hairy, one-half inch broad and 6 to 8 inches long.

The whole plant is of a deei)-green color. The flowers drop off soon
after flowering.

This grass, if occurring in abundance, would be of considerable value,

as it furnishes a good deal of nutritious matter. (See Plate Y.)

PANICUM DivAEiCATUM—Oane-like Panic grass.

This is a tropical and subtroi:>ical species, found in our country only
in Florida and the Gulf States, near the coast. It is a shrubby ijlant,

the culms being woody and persistent, like a small kind of cane. Of
course only the young shoots and leaves can be eaten by cattle. In the
districts where it grows it may be utilized, as an analysis of its compo-
sition gives a very good result. The larger stems are of the size of
a goose-quill. It is smooth and decumbent, with short spreading
branches.
The leaves are lanceolate, 2 to 3 inches long by 4 to 5 lines wide, grad-

ually pointed. The panicles terminate the branches, are 2 to 4 inches
long, with comparatively short divergent branches and few flowers. The
spikelets are obovate and swollen, about 2 lines long and smooth, except
a very minute cottony tuft at the apex. (See Plate VI.)

Andropogon MACEOTJRUS-—Heavy-topped Broom grass.

We present a figure of another of the species of Andropogon^ Broom
grass or Broom sedge, the Andropogon macrouriis. It is very frequent
on low sandy ground, near the coast, from New Jersey to Florida, and
thence westward to Texas. It has a stout culm 2 to 3 or even 4 and 5
feet high, " bushy branched at the summit, loaded with very numerous
spikes forming thick leafy clusters." The fertile flower has a capillary
awn 3 or 4 times the length of the glume, and the sterile flower, which
is usually present in the genus, is in this species reduced to a slender
plumose pedicel.

None of the species of Broom grass are to be recommended for cid-

tivation. The analyses show their relative value, and how much may
be expected from their utilization on lands where thev occur. (See
Plate VII.)

Triticum repens—Couch grass, Quack grass.

There has been a good deal of discussion relative to this grass, some
pronouncing it one of the vilest of weeds, and others claiming for it high
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nutritive qualities overweigliiuj? all the disadvantages. of its growth.
Whichever party may be right, it is i)roper that farmers should be ac-

quainted with it in order to know how to treat it, and hence our figure

and description. It forma a dense sod by means of its far-reaching

creeping rhizomas or rootstalks, which have short joints, and root tena-

ciously at every joint.

It has an abundance of foliage, and sends up a flowering culm, 2 to 3
feet high, which is terminated by a close, narrow spike of flowers from
3 to 6 inches long. This spike consists of a succession of closely set

spikelets, one at each joint of the rachis, and placed flatwise with the
side against the stalk. Each spikelet contains several (3 to 8) flowers,

with a pair of nearly equal and opposite, 5 to 7 nerved glumes at the
base. These glumes are usually acutely pointed and sometimes short
awned. The lower palet of each flower is convex on the back and
pointed or awned at the tip; the upper palet flattened and bristly

fringed on the margins. There are many forms or varieties of tliis grass.

In the Eastern States it is supposed to be introduced, but on the arid

plains of the West it is undoubtedly indigenous, and in many plac^ea

there it is the most common grass. In the typical form the loaves are
flat, but in the Western varieties the leaves are frequently involute or
rolled together in a cylindrical form.

Hon. J. S. Gould, in writing of this grass, says

:

The fanners of the United States unite in one continuous howl of execration against
this grass, and it seems strange, when every man's hand is against it, ihat it is not
exterminated. Yet we could never really satisfy ourselves that its presence in mead-
ows and pastures was such an unmitigated curse. Inlands where alternate husbandry
is i)racticed, it must be admitted to be an evil of great magnitude. Its hardiness is

guch, and its rapidity of growth is so great, that it springs up much more rapidly than
any other crop that can be planted and chokes it. Still it has many virtues. It is per-

fectly cosmopolitan in its habits. It is found in all sorts of soils and climates. Its

creeping roots are succulent, sweet, and very nutritive, and are greedily devoured by
horses and cows.

Having the testimony, pro and con., every farmer must decide for him-
self as to the cultivation of this grass. Its very persistence and hardi-

ness is greatly in its favor incases where land is wanted for a permanent
pasture.

Mr. Richard Gaines, of Colorado Springs, Colo., sent specimens of the

Western form of the species, and says

:

We think this is the best grass grown, superior to timothy or clover. We call it

bhie stem or blue joint ; no richer hay can be made from anything known.

(See plate VIII.)

Bromus secalinus—Chess or Cheat.

We introduce this gra.ss, not to recommend its cultivation, but to

familiai-ize those interested with its apjiearance and characters. Many
farmers know it well, as it occurs in their wheat fields. It is an old tra-

dition, which some farmers stUl cling to, that chess is a degenerated
wheat j that the action of frost and other causes occasion the deteriora-

tion, whereas the truth undoubtedly is that chess-seed was either in the

laud or in the seed vsown, and being more hardy than wheat it sui-vived

the frost and took possession of the ground. Some years ago this grass

had a temporary ])oi)ularity under the name of Wdlard's Brome grass,

but it was soon abandoned when brought into competition with better

grasses.

It has a stout upright culm, 2 to 3 feet high, the panicle being from
4 to G inches long, rather epreading, and the large spikelets somewhat
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drooping when ripe. Usually tliere are o to 5 brandies at each joint of

the panicle; these branches are of different lengihs, from ^ inch to 2

inches, and each with 1 to 3 large spikeiets. The spikelots are usually

froLQ 5 to 10 iiowered ; the glumes unequal, nerved, shorter than the

tlowers ; the lower palet is convex or comiiressed, keeled on the back,

with an awn variable in length from below the point. In the South it

would perhaps be a good winter grass, like its relative Bromus unioloides,

but it is not as vigorous a gTass as that sjiccies and does not produce
Buch an abundance of foliage. (See Plate IX.)

ElyjVIUS Canadensis—Large Wild rye, Lyme grass.

A perennial coarse grass, growing on river banks and in rich shaded
•woods. Culms 2 to 4 feet high, leafy, terminated by a cylindrical loose

spike 4 to 8 inches long, with the spikeiets placed at intervals of about
half an inch on the rachis. The spikeiets are mostly in jiairs at each
joint, each composed of from 3 to 5 ilowera. The glumes are narrow,
strongly nerved, and tapering to an .awn which is rather shorter than
the awn of the flowers ju'oper. The lower iialet of each flower is thick

in texture, narrow, and extending iuto a long, somewhat curved awn or

beard, the palet with the awn being an inch or more in length. The
upper palet is thinner in texture, obtuse, and not awned, fringed with
short hairs on the margin. The spike is usually drooi>ing at the top,

and ratber graceful in appearance. The leaves are broad and rough,
the lower ones 9 to 12 inches long.

In some localities this is common in low meadows, and is cut with
other native grasses for hay. If left until maturity it becomes too coarse
to be of much value. In some portions of the Southern States this grass
is liuown as Terrell grass, from having l>een prominently brought to

notice by Dr. Tei-rell, of Sparta, Ga. Mr. C. W. Howard writes concern-
ing it as follows

:

Tills grass will live on tliin land, but tlie, soil, to mako it valuable, must bo rich

—

the richer the better. It lasta for years. I have known it to occupy and liouriah on
the same spot for twenty years. Horses, sheep, and cattle are very fond of it during
the winter and spring; hogs reject it. Orchard, blue, or meadow-oat grass are either
of them preferable to it where they Ihrive. Whatever doubt there may be of their
thriving in a given locality, there can be no doubt of the thrift of the Terrell grass
in any part of the South, however hot it may be, if the soil be made rich. The
I)lantor living in the flat and somewhat sandy portions of the South who says he can-
not get a good winter pasture has cortaiuly never tried the Terrell grass on rich land,

(See Plate X.)

Festuca pratensis—Meadow Fescue grass.

This, although not a native species, has been introduced with foreign
seeds, and is now frequently met with in good meadows, particularly in
the Eastern States. It is a perennial grass, varying from 2 to 4 feet iu
height. The leaves are flat and rather broad, and about 1 foot long. The
panicle is generally branched, erect and narrow, from 6 inches to nearly
1 foot long. The spikeiets are lanceolate, a^bout half an inch long, and
consisting of from 5 to 10 flowers. The glumes are unequal, the inner
•me largest, and somewhat 3 nerved ; the outer one shorter, and nerveless.
The outer jialets are tirm in texture, scarious at the edge, 5 nerved,
acute, and sometimes with a short, but distinct, awn at the apex.
This is one of the standard meadow grasses in Europe. Cattle are

said to bo very fond of it, both green and as hay. Itis deserving of
more extensive cultivation in moist meadows. By some botanists this

23 AG
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is considered a variety of the tall Fescue grass {Festuca elatior), which
is taller, stouter, and more reed-like. (See Plate XI.)

Glyceeia aquatica—Eeed Meadow grass.

This grass has a stout, erect, leafy culm, 3 to 4 feet high. Tlie leaves

arc a foot or two long, one-quarter to half an iach wide, flat, and usually

souiewhat rough, especially on the edges.

The panicle is much branched, large, 9 to 15 inches long, the brandies
arranged iu half whorls alternately on the rachis, at first erect, but
spreading with 9 ge. The spikelets are oblong, about a quarter of an
inch long, 5 to 9 flowered, with capillary petlicels. The lower third of

the branches is naked. The glumes are unequal, 1 nerved, and some-
what obtuse. The lower palet is obtuse, strongly 7 nerved, and entire

at the apex. The upper palet is somewhat 2 toothed, and about as long

as the lower.

Hon. J. S. Gould says

:

This grass is made into hay, svhich is liked by cattle. It flowers in July ; it is found
in most parts of Europe, and is widely diifused in this country iu wettish meadows.

It may be doubted whether the European grass of this name is iden-

tical with the American one, although certainly very similar. (See
Plate XII.)

Glyceeia neevata—Nerved Meadow grass.

This is similar in ax)pearance and habit to the preceding, but smaller.

The culms are 2 to 3 feet high, usually somewhat decumbent below,

often branching and rooting at the lower joints. It varies greatly iu

size and in the magnitude of the panicle. It usually grows along the
wet margins of streams in close patches. The panicle is from 4 to 8

inches long, nodding when young, loose and spreatling with capillary

branches. The leaves are 8 to 12 inches long, and 2 to 3 lines wide.

The spikelets are small, about 5 flowered, oblong, becoming purplish

with age. The upper glume is 3 nerved and obtuse, the lower rather

acute and scarious on the margin. The lower palets are truncate-obtuse,

and iiromiuently 7 nerved ; the upper one 2 toothed at the ajjcx. It is

a very common grass iu moist grounds and swamps, extending to the

Kocky Mountains and northward to Alaska. (See Plate XIII.)

PoA coirpRESSA—Wire grass, Blue grass.

This species has sometimes been confounded with the Kentucky Blue
grass {Poa pratensh)^ from which it differs in many i)articulars. It is

found in many old pastures, on dry banks, and in open woods.

The culms are hard and much flattened, 1 foot to IS inches long, more
or less decumbent and bent at several of the lower joiuts. The leaves

are scanty, smooth, short, and of a dark, bluish green color. Tbe pan-

icle is short and contracted, 1 to 3 inches long. The branches are in

pairs or threes, short and rough, and frequently one-sided. The spike-

lets are ovate-oblong, flat, short-pediceled, and generally 5 to G flowered.

The glumes are acute, 3 nerved, often tinged with purple.

The lower palets are 3 to 5 nerved, the lower part of the nerves finely

hairy. At the base of the florets a delicate web of hairs is usually pres-

sent.

This species may be distinguished from Foa jpratensis by its flattened
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decumbent stems, shorter leaves, shorter and narrower panicle, with

fewer branches. It forms a looser turf, but has a lirm hold by means of

its creeping rhizoma.

Very contradictory accounts have been given as to its agricultural

value, some denouncing it as worthless and others speaking well of it.

Hon. J. S. Gould says, respecting it

:

It ia certain that cows that feed upou it both in pasture and in hay give more milk
and keep iu better condition than when fed on any other grass. Horses fed on this

hay will do as well as when fed on timothy hay and oats combined.

(See Plate XIV.)

AVENA STRIATA—Wild Oat grass.

This grass grows on rocky hills in New England and New York. The
culms are about 2 feet high, smooth and slender. The leaves are nar-
row, and 4 to 6 inches long ; the panicle is slender and drooping ; the
upper 2 or 3 branches single, undivided, and short-pediceled ; the lower
branches in twos- or threes, with longer pedicels. The upper branches
have each only a single spikelet, which is ^ to f inch long, and 3 to 6
flowered. The glumes are much shorter than the flowers, thin, scarious
margined, purplish, and acute. Each of the flowers has a short tuft of
hairs at the base. The lower palet is 7 nerved, 4 lines long, with a
sharply 2-toothed ai)ex, just below which rises a slender bent awn. The
upper palet is acute, shorter than the lower, with two marginal fringed
nerves.

This grass belongs to the same genus as the cultivated oats, which is

Avena sativa. Its range is to the northward, beijig addicted to a cool
elevated country. Its productiveness and value for " agricultural pur-
poses has not been tested. (See Plate XV.)

Danthonia spicata—Spiked Wild Oat grass.

This grass grows in smaU clumps on barren hills or in poor clay lands.
The leaves are mostly in a tuft near the ground, short, narrow, and cm-led
in dry weather. The culms are 1.^ to 2 feet high, erect and slender. The
panicle is only an inch or two long, mostly simple, and of 4 to 7 spike-
lets, with very short pedicels. It is a very poor grass. Hon. J. S. Gould
says

:

As it will grow on hnrd clay lands where nothing else will, it might be worth while
to sow its seed on such lands, ae it is certainly better than nothing, but the better plan
is to manure the soil so that it will produce the richer graesoa.

(See Plate XVI.)

Danthonia compressa—Compressed Oat grass.

This species was discovered and described in 1868 by Mr. C. F. Aus-
tin. It grows in Pennsylvania, New York, and New England. Mr. C.
G. Pringle sends it from Vermont, growing on dry hillocks along the
Waterbury Eiver. It also grows on the summit of the Eoan Mountain,
North Carolma, over large areas, and furnishes good summer pasturage.
Probably it occurs on tiie other mountains of the Alleghany Eange. It
differs from the preceding species in forming a compact sod, by having
more numerous and larger leaves, by a longer and more spreading pani-
cle, and by the two long, slender teeth on each side of the awn of the
flowers. (See Plate XVU.)
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Phalaris intermedia—American Canary grass.

This species resembles the Canary grass {Phalaris canariensis), which
produces the seed commonly sold as food for Canary birds. It is, how-

ever, a taller and more robust species, growing 2 to 3 feet high, with a
stout, erect culm, and broadly linear leaves, which are from 4 to 10 inches

long. The spike is oblong and compact, 1 or 2 inches long, or in the

variety angustata it is narrow and cylindrical, 3 or 4 inches long, and
more or less interrupted at the lower j)art. The spikelets are 3 flowered,

the 2 lower flowers being imperfect and reduced to 2 hairy scales. The
upper flower is perfect, consisting of 2 boat-wshaped palets which become
thick and hard, and 2 nearly equal, narrowly-keeled glumes which are

one-third longer than the ovate hsiirj flower.

This species grows in South Carolina and the Gulf States, extending

to Texas, and then stretching across to the Pacific coast and occurring

through California and Oregon. It has frequently been sent us from

the Southern States as a valuable winter grass.

Mr. Thomas W. Beaty, of Conwayborough, S. C, sent specimens for

analysis, and says

:

Tlie grass I send you was planted last September, and the specimens were cut on the
9th instant (March). You will notice that it is heading out, and is just now in a right

condition for mowing. It is wholly a winter grass, dying down in the latter part of

April and first of May, and it seems to me shoxild be a great thing for the South if

properly introduced and cultivated, or rather the ground properly prejiared and the
seed sown at the right time. It would atibrd the best of green pasturage for sheep
and cattle all winter. It is what we call Gilbert's Relief grass.

ManyyearsagoDr. Lincecum, of Texas, experimented with this grass,

and recommended it highly. (See the Patent Office Eeport for 1860.)

In California the grass is called California timothy, and is said to liave

no agricultural value. It is an annual or biennial. (See Plate XVIII.)

Anthoxauthum odoratum—Sweet Vernal grass.

A perennial grass, much employed as a part of mixed lawn grasses,

and also in meadows. It grows thinly on the ground, with slender culms,

seldom more than 1 foot to 18 inches in height, and scanty in foliage.

The panicle is close and narrow, except that it expands considerably

during flowering time. The spikelets consist of two thin keeled glumes,
of which the lower is only about half the lengtli of the upper, and
the upper closely incloses the flowers, of which there are two or three

in each spikelet ; only the central or upper one is perfect, and the two
lower ones reduced to an awned haiiy palet on each side of the perfect

flower.

The perfect flower consists of two small unawned jialets, two stamens,

and two styles. The awn of one of the imperfect flowers is long and
twisted, that of the other is shorter and straiglit. It is very fragrant,

and gives a pleasant odor to hay which contains it.

Mr. J. Stanton Gould says

:

. It is nowhere considered a very valuable variety for hay, as the cnhns are wide
apart, very thin, and bear but few leaves ; hence it gives a light crop of hay.

(See Plate XIX.)

Dactylis glomerata.—Orchard grass»

This is one of the most popular meadow grasses of Europe, and ia

well known to most farmers in the Northern and Eastern States.



REPORT OF THE BOTANIST. 357

It is a pereuuial grass, of strong, rank growth, about 3 feet high, the

culm and leaves roughish, the leaves broadly linear, light green, and 5

or 6 on a culm. •

The panicle is generally but 2 or 3 inches long, the upper part dense

from the shortness of the branches, the lower branches longer and spread-

ing, but with the spikelets glomerated or tufted closely together. The
spikelets are usually 3 to 4 flowered, one sided, on short rough pedicels.

The glumes are pointed and somewhat unequal, the upper one being

smaller and thinner than the lower. The lower palet in each flower is

ovate-lanceolate, roughish, and ending in a sharp pointer short awn, and
is rather longer than the glumes.

Mr. J. S. Gould says, respecting this grass:

The testimony that has been collected from all parts of the world for two centuries

past establishes the place of this species among the very best of our forage grasses,

and we have not the shadow of a doubt that the interests of our graziers and dairy-

men would be greatly promoted by its more extended cultivation. It is always found
in the rich old pastures of England, where an acre of land can be relied upon to fatten

a bullock and four sheep. It is admirably adapted for growing in the shade, no grass

being equal to it in this respect except rough-stalked meadow grass (Poo triviaUa.)

(See Plate XX.)

BouTELGUA OLiGOSTACHYA—Grama grass.

The name Grama grass is given to several species of Bovteloua grow-

ing on the gTeat plains of the eastern slope of the Eocky Mountains
and the high table-lands of Texas. They are valuable grasses for graz-

ing purposes, but they grow too short and too thinly to be advantageous
for hay. They grow in bunches with a mass of short leaves at the base.

The principal -characters of the B. oligostachya are as follows:

The culms or stalks are from 1 to 1^ feet high. Near the top there

are usually two or three, sometimes more, curved flower spikes, about
1^ inches long, consisting of numerous sessile flowers closely set on one
side of the stalk or rachis. The spikelets consist of the pair of glumes,
one perfect flower, and one or two neutral or rudimentary ones. The
palets of the perfect flower are two or three toothed or awned at the
apex.
Although this is one of the most valuable of grasses for the western

plains, it has never been successfully cultivated in the moister districts

of the sea-coast. (See Plate XXI.)

Spartina cyngsuroides—Fresh-water Cord grass.

This species much resembles the salt reed or marsh grass of the Atlan-
* tic coast, which is much valued for making marsh hay. The fresh-water
Cord gr;iss grows away from the sea-coast, and in the Western States
becomes very plentifid, forming a large part of the product of the 8l«".aghs

or wet marshes of that region. It is a perenuij^l, tall, coarse, and stout
grass, growing from 3 to 5 feet high, with leaves 2 or 3 feet long. It is

frequently cut tor hay, but is a very coarse inferior article unless cut
when very young. It gives good feed very early in the spring, but be-
comes so coarse as soon to be rejected by the cattle when anything better
is procurable. In the bottom lands of the Mississii)pi it is abundant,
and has to some extent been manufactured into paper. The top of the
culm for about one foot is occupied by from 5 to 10 or more flower spikes,
which are from 1<} to 3 inches long, and consist each of two rows of
closely set spikelets on one side of the rachis. The spikelets are each
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1-flowered, flattened laterally; tlie glumes linear-lanceolate and awl-
pointed, tlie upper one very rough on tlie keel, and twice tlie length of

tlie lower. The two paicts are nearly equal, and about the L'ngth of the
lower glume. (See Plate XXII.)

MUHLENBEEGIA GLOlttERATA.

This grass grows in wet swampy grounds, chiefly in the northern and
western portions of the United States. It is found in Colorado, Utah,
and Nevada, and some varieties of it in Texas and New IMexico.

The typical form is 2 to 3 feet high, stiffly erect and unbranched, gen-
erally purphsh below the joints. The culm is hard, somewhat compressed,
and very leafy. The panicle is narrow, 2 to 4 inches long, comi)osed of
numerous close clusters of flowers, becoming looser, and sometimes inter-

rupted below, forming an interrupted glomerate spike. The spikelets

are 1-flowered and closely sessile in the glomemles or clusters. The
glumes are linear-lanceolate, gradually tax^ering into an awn or bristle of
equal length. The flower is one-third to one-half shorterthan the glumes,
hairy at the base and lower part. The palets are unequal and very acute.
The root-stalk or rhizoma is hard and knotty, and furnished with numer-
ous short, firm shoots or stolons.

In the Eastern States it is utilized as one of the native products of
wet meadows in the making ofwhat is called wild hay. Specimens have
been sent from Colorado and Kansas, and recommended as an excellent

grass for hay. (See Plate XXin.)

CiKNA AEUNDiNACEA—Wood Eecd grass.

A perennial grass with erect, simple culms from 3 to 6 Yeet high, and
a creeping rhizoma, growing in swamps and moist shaded woods.
The panicle is from 6 to 12 inches long, rather loose and open in flower,

afterwards more close. The branches in fours and fives, spreading in

flower; after, more erect. The spikelets are 1-flowered, much flattened,

crowded in the panicle, and somewhat 'purphsh in color. The glumes are
lanceolate, acute, and strongly keeled, the lower rather shorter, the
upper a little longer than the palets. The flower is visibly stalked in the
glumes, smooth and naked ; the palets much like the glumes, the lower
one longer than the upi)er, and sometimes having a short awn on the
back, or sometimes naked. The leaves are broadly linear-lanceolate,

about 1 foot long, 4 to 6 lines wide, and with a conspicuous elongated
ligule.

This leafy stemmed grass furnishes a large quantity of fodder, but
experiments are wanting to determine its availability under cultivation.

(See Plate XXIY.)

Tricuspis PURPUREA—Sand grass.

This is an annual grass, growing in tufts in sandy ground along the
Atlantic coast, and also on the sandy shores of some of the lakes and
rivers of the interior. The culms are about 1 loot in height, rather de-
cumbent at the base, with numerous (8 to 10) short joints, and a corre-

sponding number of narrow awl-shaped leaves 2 to 3 inches long, which
are bearded with hairs at the top of the sheaths. There are usually sev-

eral lateral panicles of flowers, as well as a terminal one. The lateral

ones are inclosed within the sheaths ; the terminal one usually exserted,

but short and simple. The spikelets are 2 to 5 flowered, the glumes
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much shorter than the flowers, which are somewhat distant from each
other; bothpalets are strongly fringed, the lower one 2-cleft at the sum-
mit, with its mid-rib extended into a short awn.
This grass apparently has little practical value.

Aristida purpurea—Purple Awned gi'ass.

There are many species of this genus, most of which grow iu dry
sandy or barren soils, and are of little or no agricultural value.

The species which we figure, Aristida purpiireu, is one which grows
west of the Mississippi Eiver, and is common and in many places a,bun-

dant on the plains of Kansas, New Mexico, and Texas.
It is an annual grass, li to 3 feet high, with slender culms, much

branched from the base, and short, involute leaves. The panicle is G to

8 inches long, rather narrow, and when in flower having a graceful,

plume-like look from the spreading of the long purple a%vns or beards
of the flower. The spikelets are 1-flowered. The glumes are unequal,
the upper one being about i inch long, the lower two-thirds as long, and
both very narrow with long tapering points. The lower palet is narrow
and involute or rolled together around the upper palet and the grain or
seed, and running out at the apex into three slender, diverging, nearly
equal awns or beards, from 1 to 2 inches long.

Where this grass is abundant it furnishes an inferior grazing, but by
enriching the soil its place can be supplied with much more valuable
kinds. (See Plate XXY.)
EespectfuUy submitted.

GEO. YASEY, Botanist.
Hon. Wm. G. Le Due,

Commissioner of Agriculture.

REPORT OF THE SUPERINTENDENT OF GARDENS
AND GROUNDS.

Sir: I have the honor to submit the following report in connection
with the operations of this division.

The distributions for the year have aggregated to the number of one
hundred and ninety-five thousand plants of various kinds, but almost
wholly of those having economic value, as the olive, Japan persimmon,
tea, coffee, cinchona, orange, lemon, fig, grape, strawberry, &c. Fully
teven-eighths of these plants were distributed by mail, involving much
sabor iu their preparation for this mode of transportation.
Estimating these plants at the very low price of 5 cents each, they

would represent a money value of $9,750, a sum considerably above the
amcunt of the appropriation allowed for labor for propagating, and for
keeping the gardens and grounds of the Department in order, which
includes 25,000 square feet of glass structures well stocked with plants
and 40 acres of ground, much of it kept as lawn and flower-garden,
with numerous walks and drives, together with collections of grapes,
strawberries, and other hardy fruiting plants, all of which require much
labor and attention for ordinary care and keeping.
But little has been added to the arboretum colleetiou during the past

year. The proximity of the grounds to the city, and their almost un-
protected condition, render it a difficult matter to maintain the labels
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on tlie trees and slirnbs. A proper substantinl fence is ji^rcatly needed
to inclose the grounds and insure greater certainty in the results Ironi

propagating operations. When uni)rotected Irora depredators, no- ab-

solute certainty can be guaranteed in preserving the nomenclature of

the plants in the cutting-beds, in consequence of tl*e liability of the
labels being displaced beyond the jiossibility of accurate readjustment.

FIGS.

In the ordinary winters here, fig trees are killed to the ground even
when the young wood has been as perfectly matured as the climate will

admit. The branches can be preserved by bending them down and pro-

tecting tliem by a covering of soil. But occasionally early frosts will

destroy the foliage and arrest growth before the wood lias become ma-
tured ; in this condition covering is of but little avail. Towards the end
of October of the present year the thermometer indicated 18 degrees of
frost, which amount of cold had the effect of destroying the yearly
growths on all the varieties in the collection, and in the case of young
X^la-nts killed them completely.. To guard against such casualties iu

lutui'e, and to insure a supply of cuttings for distribution, a glazed
structure has been assigned to the growth of a small but select collec-

tion of varieties of the fig. The house is single-roofed, and the plants

are trained against the wall. The object liere being more for tbe pur-

pose of procuring shoots for cuttings than that of ]H'ocuring quantities

of fruit, the border for the roots is kept well enriched so as to encourage
a liixuriant growth of wood, the ripening of which can be secured by
withholding water from the border as winter approaches.

In northern localities where the fig will not endure the winter unpro-
tected, it will be found profitable to cultivate them under glass. The
care of a fig house is much less than that required for a cold grapery,
and the crop quite as certain and more valuable to those who fully ap-

.

preciate tiie vahie of fresh figs. With a judicious selection of varieties

the plants would bear continuously during sunnner; each j)]ant ripening
two crops of perfect fruit would afford a daily sujjply for many months.
The soil for fruiting figs should not be made rich ; a gravelly or sandy

loam, rather poor than otherwise, will ])roduce the best results. A rich

soil encourages a heavy wood-growth at the expense of the crop of fruit.

FOREIGN GRAPES.

A large collection of foreign grapes is cultivated in the grape honse,

mainly for the purpose of furnisliing wood for propagating plants. The
young plants are distributed principally in Florida and Texas, in which
States some of the varieties are said to succeed in the Oi)en air quite as

well as they do in Galifornia.

A brief description of some of the more recently introduced varieties

is here^vith given

:

Mrs. Pincers Blade Muscat—This grape is represented as a late frait of

much merit, and keeping a long time after being ripe. After fruiting it

for several years, it proves to be of but little value. The berries set

very irregularly, and in consequence the bunches are imperfect. It is

only mediuui in point of flavor, and is not distinguished for keeping-
qualities after ripening.

Mandersfield Court.—A free-growing, x>i'olific variety. The fruit is

juicy and not high flavored. The berries are liable to crack open and
decoiupose as they iii)en, unless the soil is quite dry. It is not of par-

ticular value.
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Primais Fronfignan

.

—The IJavnr of this variety is fully equal to that
of the better known Wliite Froiitipuin. It is a remarkiibly prolific va-

riety, a]Hl is an acquisition among" free-p'owing liigii-tiavored grapes.

Mvficnt Hamburfj.—This variety is considered to be the same as tlie

Black Muscat. t!onq>aring the two varieties as they grow side by side

they closely resemble each other. The Black Muscat appears to have
better-colored and more compact Imnches. This is one of the best-fla-

vored black grapes in the list, and when well grown liroduces very fine

bunches.
Foster^s White Scedlbif].—A very productive early grape of the Sweet-

water class. It is not high tlavored, and is no improvement u^jon older
varieties. It is, however, admirably adapted ior pot-culture, being a
great bearer, and of very moderate growth.

.Dutchess of Bacclcuch.—A free-growing and productive plant, produc-
ing long tapering bunches with small white berries. It is a pleasant-

flavored fruit, but does not come up to description as possessing exqui-

site flavor.

Early Smyrna.—An abundant bearer, of the Sicceticater class of grapes

;

fruit of sweet, spicy flavor.

Royal Ascot.—This grape promises to be a desirable acquisition to the
cold grapery. It produces a medium-sized bunch, the berries large,

Bolid, crisp, and well flavored.

Trentham Blade.—A. very prolific variety. The bunches are of medium
size, resembling thot^e of the Hamburg Muscat; the berries juicy and
sweet, but not highly flavored.

Ingrahawh Prolific.—A sniall, early, black grape, sweet and full of a
brisk spicy juice, not worthy of place in a house, but promising as a good
grape for some portions of the Southern States.

Napoleon Muscadine.—A free-growing, prolific vine; fruit resembles
that of the Royal Muscadine, but much more distinct in flavor than that
old variety. It possesses all the characteristics of a good table grape.

Reeves's Muscadine.—This is an early variety of the Sucetu-aier class,

very productive, and of fine flavor.

Lady Doicnes.—This is a valuable, late-keeping grape. It succeeds
very well in a cold grapery, but requires a cool night temperature when
the seeds are forming, otherwise the berries becoine scalded, turn black,
and decay quite rapidly. It is late to ripen or color, and cannot be
managed properly unless the grapery is provided with a heating appa-
ratus of some kind. With proper care the Iruit can be kept hanging on
the vine untU March and April. The fruit is not of the highest flavor,

and beyond its remarkable keeping qualities has no particular merit.

White Lady Doicnes.—Eesembles the last in all rebpects except in

color; it is the best-keeping white grape in cultivation.
Muscat St. Laurent.—A very prolific variety ; bunches long, tapering,

and slightly shouldered ; a tender-fleshed fruit, but not highly tlavored.

Marchioness of Hastings.—A good grape, resembling the Blach Hani-
burgy but not superior to that well-known variety.

JDr. Robert Hogg.—This grape closely resembles the Royal Muscadine^
and is about equal to that variety iji flavor and productiveness.
Among the older varieties may be mentioned the Frontignans, white,

black, and grizzly ; of these, the white is the best: and as the flavor is

the samo in ali, one variety is sulficient in a collection ibr lamily use.
It is also one of the best for culture in pots.
Muscat of Alexandria.—This standard variety is well known for the

large, exquisitely-fl.avored fruit which it produces. When cultivated
in cold grapeiit .; the pollen seems to be imperfectly developed, and con-



362 REPORT OF THE COMMISSIONER OP AGRICULTURE.

scquently the bunches are frequently irregular and thin. A variety,

the Boicood Muscat, usually sets more perfectly, and is preferable on
that account. The Tottenham Farlc Muscat also sets very regularly.

The flavor of these varieties is similar to that of the first mentioned.
Muscat Troveren.—A free-growing, prolific grape; Ixinches long and

-well formed ; flavor sweet and pleasant, but without any of the peculiar

excellence of the Muscats.
BlacTi Eamhurg.—This excellent grape is one of the most productive

and reliable; it has been grown of a large size; the berries are large,

of a full sweet flavor when properly matured. Many persons allow too

many bunches to remain on the plant, which, in consequence, never
color black or reach full maturity of size or flavor. Severe summer i^run-

ing produces a like result; and when this is combined with a heavy crop,

the fruit is com.paratively worthless.

The Mill Hill Hamhnrg is sweeter than the old variet3^ The Wilmot
Jffambiirg has a larger berry; but none of the varieties of the Hamburg
are essentially distinct.

BlucJc Prince.—A standard variety for the cold grapery; the vine is

free-growing and ijroliflc ; the bunches long and tapering, and slightly

shouldered; the berries about medium in size; flavor pleasant and
rather sjirightly.

BlacTc St. Feters.—A very desirable vine, producing freely of long, ta-

pering bunches, which are sometimes heavy-shoulderedwhen the bunches
are large ; the fruit is brisk flavored, and keeps well for a long time aft'Cr

becomuig ripe. It is a good sort for a cold grapery.
Frince Albert.—A very robust-growing vine; consequently it does

not come into beaiing so early as most varieties, but when it commences
to fruit it is very prolific. The bunches are very large; the berries of
medium size, having solid flesh, but without any distinctive character

as to flavor. It is valuable on account of its lateness, its showy ap-

X)earance, and productive qualities.

Buclckmd/s Sweetwater.—This variety i)roduces a larger bunch and
berry than does any others of the so-called Sweeticater class. It is a
very beaatiful grape, and of good flavor when rijiened to a golden color,

but it is not of the best class of flavored varieties.

Palestine.—This variety is sometimes grown for the novelty of its long
bunches, which occasionally reach a length of SO inches. The berries

are small, hard-fleshed, but sweet and palatable. Perhaps the best use
that could be made of this grape would be to cross it with a superior-

berried sort, and thus secure large-bunched varieties.

Chasselas Musque.—This is one of the highest flavored of all grapes

;

it is, however, so liable to crack (the berries burst and decay just pre-

vious to ripenhig) that it is not a profitable gTape to plant. In pot cul-

ture it answers bett^^r, as the fruit can be preserved and ripened by
keeping the plants rather dry during the period of ripening.

White Nice.—This grape produces very large bunches ; the berries are
of medium size, and, when ripened, of an a^mber color, are sweet-tasted,

but not high-flavored. The berries are prone to rot and decay should
the soil in which the plants are growing become wet at the time of ma-
turity.

Sultana.—A seedless grape, said to be the source of the Sultana raisins

of commerce. The vine is of vigorous growth, and bears profusely of
medium-sized bunches of small berries, which are sweet. It is not w orthy
of culture under glass.

Baisin de Calahrica.—A very strong-growing vine, producing large

bunches, the berries of a fine golden color when ripe. Bunches weigh-
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ing over 25 pounds Lave been produced. Tlie fruit keeps for a long

time after it has ripened, but it is scarcely of second-rate quality.

Golden Hamburg.—This forms a tine-looking bunch of large-sized ber-

ries. It is also a good-flavored fruit when it reaches the golden-colored

state. It is a Me-ripening kind, and desirable for a grapery.

Zinfindal.—A hardy, vigorous vine, and veryproductive. The bunches
are long and slightly shouldered ; berries medium-sized, and possessed

of a brisk, vinous flavor.

Purple Damascus and Purj)Ie Ramburg are not worthy of culture. The
fruits have no particular merit, and the bunches are usually irregular,

and the berries ripen unevenly.
White Tolcay.—A very showy fruit, bunches large, and berries above

medium size. When well ripened the fruit is well flavored, but the

berry is liable to decay during damp weather. It can readily be dispensed
with for better kinds.

Royal 2It(scadine.—A fine early grape ; it is among white varieties

what the Hamburg is among black varieties, a sure bearer and always
reliable. The bunches are of good size, and the fruit of good flavor. It

is one of the best white grapes for a cold grapeiy.

Charles Duhamel.—An early ripening grape of the Sweetwater type.

This grape represents a class which may possibly prove profitable in

many of the Southern States, as early marketable white grapes.

Mmcatcl.—This belongs to the same type as the last, but is much su-

perior in flavor, and is an abundant bearer.

PROPAOATING NATIVE GRAPES.

For the past few years most of the grapes raised in the garden have
been propagated in beds in the open air. Hard, well-ripened wood is

selected and made into cuttings, which are each about 4 inches in length.

Whether the cutting contains onebud or eye, or more, is not important, and
if a single eye can be obtained with 3 inches of wood attached, it is con-

sidered a good cutting, although lengths which are under 3 inches are

looked upon as uncertain should the weather during the early portion

of summer prove to be hot and dry.

The ground is prepared by turning it over to a depth of 12 inches in

the fall, leaving it as rough as iiossible, so that it may be effectually per-

meated by frosts. As early in spring as the ground can be worked, the

surface is carefully forked over, and broken up as minutely as practica-

ble ; it is important that the soil should be deeply pulverized.

Previous to inserting the cuttings the surface is further broken by
using a rake having iron teeth four inches in length. This operation

does not consist in merely raking over the surface, but in pushing the

rake to and fro to the fuU length of the teeth, so as to thoroughly
comminute the soil as deep as they will reach.

The beds are marked ofi:' in breadths of 10 feet with 3 feet wide alleys

between. The cuttings are inserted in rows across the beds ; they are

placed about 2 inches apart, and the rows are formed about 6 inches

from each other, so as to admit of a narrow hoe to be run between them.
To avoid tramping on the soil, a wide board is used to stand upon

while planting the cuttings. The whole of the cutting is pushed into

the soil, so that the upper bud or end (the cutting being closely cut above
a bud) is level with the surface.

The bed is afterwards covered over with a layer half an inch in depth,

consisting of a light friable soil
;
pure sand may be used if nothing bet-

ter can be procured j a mixture made of one part sand and one-half
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ro(t('(1 tan -bark is preferable to the pure sand ; swamp muck, dried and
jiulvcrized, so tliat the finer i)ortions of it can be secnretl by sifting,

forms tbe.very best material for this jiurpose. In the garden of the de-

partment the sweepings of the streets are sifted and used with good
results.

When the buds of the cuttings commence to swell, an additional ludf
inch or more of the covering is everdy distributed over the surface.

The 3'oung shoots push vigorously through this surface dressing, and
it serves as a mulch to retain moisture during summer. Although the
cuttings are rather closely set, owing to the limited area of the grounds,
yet the largest portion of the plants are sufficiently strong for perma-
nent planting when one year old.

CANAIGBE.

In the report of the department for 1878, at page 119, will be found
an analysis of the above-named root. The main object of the examina-
tion was to determine the amount of tannic acid contained in this root,

which was received from Texas, where it has long been used by the In-

dians and others for tanning pvirposes, and is said to be used at present
by several tanneries in and about Ban Antonio. From the analysis it

appears that the root contains about 23 per cent, of tannic acid, and the
fact that the article is employed in tanneries would seem to indorse its

practical adaptability as a tanning material.

Canaigre is the bulbous root of a kind of dock S])eciiically called Rnmex
hymenosepalum. It grows plentifully in sandy soils over a large terri-

tory on both sides of the Rio Grande, and from there northward over a
large portion of AVestern Texas. The bulbs are x>roduced in clusters

Uke some kinds of sweet potatoes, some clusters weighing several pounds,
and can be ijrocured, it is stated, at a cost not exceeding $1 per 100
pounds.
The leaves of the plant are somewhat fleshy when in the young state,

when they are greedily eaten by cattle, and occasionally used as a pot-

lierb by travelers and others.

Roots planted last year in the grounds of the department made only
a feeble growth before the leaves decayed. They started into growth
quite early last spring, and were slightly covered duri^ig several nights

of heavy freezing weather. They were not perceptibly injured by the

cold, and as the season advanced the "plants made a favorable growth,
throwing up robust flower stems, which blossomed freely, and, although
the seed vessels formed, the seeds failed to mature before the leaves

turned yeUow and decayed, the plants resuming the deciduous state.

It is probable that the plant naturally starts into growth very early

in .spring and rapidly matures, after which the leaves die, the root bulbs
probably remaining in the so-called dormant condition tor many months.
The plant evidently requires a cbmate where the winter is short and
not severe, and a dry, warm, sandy soil.

WILIIAIM SAmTDERS,
Si'foermtenfJent oj Gardens and Grounds.

Hon. W. G. Le Duo,
Commissioner of Agriculture.
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INVESTIGATION OF SWINE PLAGUE.

INTRODUCTORY.

In the further investigation of swine plague Dr. Detmers finds but
few additional symptoms worthy of mention. As his observations ex-
tended through the winter he was enabled to observe the disease closely
during those months when it is neither so general nor so fatal as during
other seasons of the year. During the winter months, therefore, and in
the early S})riug, he found bleeding from the nose and symptoms of re-

spiratory disorders quite frequent, but there se«mcd to be fewer indica-
tions of gastric disorders than he had observed during the summer and
tall montlis. Neither was the prognosis, as a rule, so hopeless in the
winter and spring as during the summer and early autumn. This he
regards as attributable to the fact that during the former seasons the
seat of the jnorbid process is limited more frequently to the respiratory
organs and to the pulmonal tissue, and is not found so often in the in-

testinal canal. Thirty additional 'post-mortem examinations failed to
reveal any new morbid changes worthy of sj)ecial mention. A few
variations, and in some cases an unusual combination of morbid changes,
were observed, which will be found accuiately described in the text of
Dr. Detmers' report. The absence of worms or entozoa in 75 per cent,
of the whole number of animals dissected prior to December 1, and their
entire absence in every animal examined between that date and the 15th
of the same month, would seem to prove conclusively, Dr. Detmers
thinks, tliat the Kiorbid changes characteristic of swine plague cannot
be attributed to the work of entozoa. He thinks, however, that the
presence of worms in large numbers, occurring in weak, poorly-kept,
and neglected animals, may cause considerable mischief, aiid sometimes
occasion death, but in such cases the cause should not be attributed to
swine plague.
Former experiments seemed to fully demonstrate the fact that swine

plague is an infectious and coiitiigions malady, and that it is easily
communicable from one animal to another by means of direct inocula-
tion, and by tlie introduction into the digestive organs of the infectious
principle l>y means of food and drinking water; second, that an exceed-
ingly small quantity of the virus or infectious ])rinciple is sufficient to
])roduce the disease; third, that the period of incubation does not exceed
lifteen days, and lasts on an average from six to seven days; fourth,
that the small microphytes [hacilli) found in all the morbid products, in
the blood and other fluids, and in all excretions of the animals, would
seem to constitute the infectious principle of the malady. This being
the case Dr. Detmers instituted a series of experiments m order to de-
termine, if possible, first, whether the infectious principle consists solely
in the bacilli and their germs; second, whether an animal that has re-
covered from the disease has gained immunity from, a second attack;
and, third, whether the affection can be transmitted to other classes of
domesticated animals. The result of these experiments proved, first,

that an inocukition with haciUi and baoilkis-germs cultivated in so in-

nocent a fluid asmilk will produce the disease with just as much cer-
tainty as an inoculation with pulmonal exudation from a diseased or
dead hog ; second, that an animal that has been afflicted with the i>]iigue
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has not lost its susceptibility, but may contract the disease again,

though probably in a milder ibrin.

In order to test the susceptibility of other animals to the contagion,

Dr. Detmers inoculated two heifers with the virus of swine plague, and
the elevation of temperature and the subsequent jtost-mortem examina-

tion would seem to indicate that the disease prevailed, at least in one
case (heifer Ko. 2), to a considerable degi-ee of intensity. The autopsy

revealed distinctly limit#i (circumscribed) hepatization at several points

in both lobes of the lungs, each single patch comprising only a few
lobules, but these were distinct and well defined. The most extensive

hepatization was found along a larger bronchus in the posterior part of

the left lobe. The hepotized parts or patches amounted to about 4 or

5 per cent, of the whole pulmonal tissue. The mucous membrane of the

bronchise was found to be slightly swelled; a small quantity of seram
was found in the pericardium and in the chest, and a few ounces also in

the abdominal cavity. The lymphatic glands of the chest, and those

belonging to the mesenterium, were enlarged, and some of them, espe-

cially the latter, to a considerable extent. The other organs exhibited

no abnormal chaoges. The result of this experiment indicates that

while cattle are not as susceptible to this plague as swine, yet it maybe
transmitted to them, in a mild form, by direct inoculation.

Many illustrations are given of the manner in which the contagious

principle is transmitted from herd to herd and fi*om farm to farm. Be-

lieving that the seeds of the disease consist in the haoUli and their germs,

as fully described in his former report, Dr. Detmers is of the opinion

that these microphytes can be conveyed from one place to another, not

only in the morbid products of the disease, such as the tissues, fluids,

and excretions of affected and dead animals, but also by adhering to and
contaminating inanimate objects, both fluid and solid, and independently

of any vehicle, through the air to a distance of a mile if the conditions

are favorable, and in the water of running streams. The last mode is

one of the most ])rolific sources of infection, as these microphytes propa-

gate and multiply in water, especially if it should be contaminated by
a mixture of organic matter. After citing many cases in illustration of

the various ways in which the contagion is spread, Dr. Detmers is of the

opinion that tlie following facts have been established

:

First. The plague is not easily communicated unless the infectious

principle is introduced either into the digestive apparatus with the food

or with the water for drinking, or dii'ectly into the blood through wounds,

sores, scratches, or external lesions.

Second. That the carcass of an animal that has died of the plague

will communicate the disease to healthy swine if eaten before it is thor-

oughly putrified.

Third. That even severe frost is not sufficient to destroy the infectious

principle if the same is protected against external influences by some
organic substance. Former experiments by Dr. Law also demonstrated

this fact.

Fourth. That the plague is readily and fi^equently communicated to

healthy animals by means of the water used for drinkingj especially if

the same should be contaminated by the Carcass of an anunal that lias

died of the disease, or ])y the excrements, urine, nasal discharges, saliva,

&c., of animals afflicted witli the malady.
Fifth. That in localities where the plague is prevailing, every wound,

scratch, or sore on the surface of the body constitutes a port of entry

for the infectious principle.

Sixth. That old straw stacks and other decaying porous bodies may
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preserve the infectious principle for moutiis, and in many cases even for

a whole year.

Seventh. That the infectious principle enters the animal organism
and communicates the disease more readily through external sores and
lesions than through the digestive canal.

Many experiments were instituted for the purpose of determining
upon a system of preventive measures and of testing the value of certain

remedial agents. As to the result of these exi)eriments and the conclu-

sions deduced therefrom, the reader is referred to the detailed report of

Dr. Detmers.
When Dr. Law closed his former report he had just commenced some

important expeiiments for the purpose of determining the susceptibility

of other animals to swine plague. These experiments resulted, as he
had previously foreshadowed, in the successful inoculation of sheep
and rats, and in the transmission of the disease from these animals back
to swine in a virulent and intensified form. His first expeiiment was
undertaken for the purpose of determining at what period or stage of
the malady it is most easily and certainly transmissible from one animal
to another by cohabitation. In his previous report an experiment of
this kind was furnished, and a deduction made that the disease was
most Virulent when at its height, inasmuch as the exposed pig seemed
to resist the contagion from an animal in x^rocess of convalescence, but
within twelve days fell a victim to the disease when i)laced alongside of
a pig in which the malady was rapidly advancing. In the accompany-
ing report the necropsy of this 'pig is given, from which it will be
observed that it was afflicted with the plague in an intensified form.
The autopsy of an infected lamb, noticed by Dr. Law in his former

report, is also given in full. The intestinal irritation and catarrh, shown
in the tenderness of the anus and the mucus discharges accomioanying
the feces, together with the elevated temperature and large lymphatic
glands, presented much in common with the affection in the pig. The
marked eruption in the ears might be accepted as representing the skim
lesions, so common in swine suffering with the plague. The more charac-
teristic lesions revealed by the post-mortem examination were the purple
mottling of the liver, kidneys, and heart, the grayish consolidation of
portions of the lungs, and the deep pigmentation of the lymphatic glands
in general.

The next experiment was that of a merino sheep infected by inocula-
tion. The record and the results of the autopsy are very similar to those
furnish.ed by the lamb. Here, again, the principal changes consisted in
purple mottling of the liver and heart, and the deei) pigmentation of the
lymphatic glands. Dr. Law is of the opinion that the yellowish-brown
coloration of the kidneys in this case implied antecedent changes, i)rob-
ably of the nature of inflammation or extravasation.
From virus taken from these animals Dr. Law successfully inoculated

a pig. The pig was inoculated twice, at an interval of fifteen days, with
mucus from the anus of the infected sheep, and with scabs from the ear
of the lamb. Enlarged lymphatic glands were observable before the
last inoculation, and six days after tJiere was a febrUe temperature and
the moi-e violent manifestations of the malady. The following cliarac-
teristic lesions were revealed by the necropsy, viz : The intestines (con-

tained patches of congestion; the follicles were enlarged, and the rec-
U\m ulcerated

;
purple discolorations were present in the liver, kidneys,

and heart ; tJie lynipliatic glands were enlarged and congested by a
deep red, in some cases almost black. While the evidence of the pres-
ence of the disease in this case was quite positive, in order to confirm
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it beyoud question, Dr. Law inocnlated a second y>)^ frora vinis taken
from the iirst. This inoculation was successful. While followed by but
a sli^i'bt elevation of temperature, all the other characteristic symptoms
of the disease were well marked. Tlie post-mortem examinatiou was
made on the twelfth day after the iiidculatiou, when the usual lesions of
the plague were found. The red and black blotches on the skin were
extensive, the ears blue, the intestines extensively congested, with en-

larged follicles in the c;ecum and colon, and blood extravasations and
ulcers in the rectum. Purp/le discoloration s and i)etechiio were numer-
ous on the bver, kidneys, and heart, and linally the lymphatic gland.s

in general were in part congested of a deep red, and in part pigmented
as the result of a previous congestion.

Another successful inoculation of a pig was made from virus from an
infected lamb. The pig was inoculated from material taken from the
swelling in the axilla (near the seat of inoculation) of the lamb. The
inoculation produced fever, with the general malaise, moping, ijeevish

grunt, inapetence, and the cutaneous blotches of swine plague. The
animal was killed on the eleventh day after inoculation, when the au-

topsy was at once made. The skin showed a number of red and purple
blotches, aiul was covered with tiio black unctuous exudation so fre-

quently obser\ ed in this disease. The bowels contained iiatches of con-

gestion, the coecum and colon were enlarged, and the follicles and the

rectum were ulcerated. The liver, kidneys, and heart contained the
usual purple blotches. Finally, the lymphatic glands in the abdom.ea
were enlarged and congested of a deep red or black, and those in the
chest and guttural region were darkly pigmented. Tliis was regarded
as a most unequivocal case, and fully confirmed the position heretofore

taken by l)r. Law, viz., that the virus of swine plague may be trans-

mitted through the sheep and conveyed back to the pig with active and
deadly eiicct.

This experiment was followed by the inoculation of a pig with virus

fro7n infected rat and lamb, and also inoculations with virus from in-

fected ))ig, rat, and lamb. By reference to the first experiment it will

be seen that while the i)jg showed but little elevation of temperature,

there was a pnri>le cutaneous eruption of the skin on the fifth day and
enlarged glands on tlie twelfth, v^iien it was inoculated with bloody mu-
cus from the anus of the infected lamb. After this the symptoms be-

came rar.cii more severe, and wlien killed, twenty-two days after, the an-

imal showed unmistakable lesions of the disease.

The next subiect was that of a healthy female Suffolk pig. Tins was
inoculated with albumen which had been charged with a drop of blood
containing bacteria drawn from an infected pig. Forfifteendays nothing
more was shown than a few jrarple spots and patches on the rump, tail,

and hocks. The subject was then reinoculated with the congested intes-

ti lie of the rat which had died two days after inoculation. The intestine

had been frozen over night. For thirteen days more the same equivocal

symptoms continued, A third inoculation was now practiced, this time
with bloody mucus from the anus of the lamb. Twenty-two days after

this inoculation the pig Avas sacriticed, but beyond some ])igmentationof

the lymphatic glands presented no distinct lesions that could be held
characteristic of the spcciiic fever.

On February 5, 1871), Dr. Law inoculated a rat with virulent matter that
had been j)rescrved lor seventy-eight days closely packed in dry wheat
brdn. The rodent was preser\ ed for thirteen days, when it was kdled
and immecbately dissected. The symptoms during life and the lesions^

found after doatli woro so rlosdyin 1c('(»]iing with thosr' of swiiv^ r-l'i'/no.
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that there seemed no reasonable giounds for doubting the entire success

of the inoculation. In order to confirm this, however, and i)lace the

matter beyond doabt, the Ibllowiug' experiment was undertaken : On
February 19, 1879, a healthy pig was inoculated with the congested
lymphatic glands and lungs*of the above-mentioned rat. On the sixth

(iay after inoculation there was much malaise, with redness of the

skin and the appearance of the black unctuous exudation on the

ears and legs. These went on increasing, and black spots and patches,

ineffaceable by pressure, appea-red on the inside of the thighs and hocks.

The subject was destroyed on the twentieth day, and showed the usual

symptoms of the disease. The lesions were as unequivocal as in any
case where inoculation was made iromasick pig direct, and wouldseem
to i)rdYe conclusively that the rat is capable of containing this disease

and of conveying it back to the pig.

The above is a brief resume of the results of the more important ex-

periments undertaken and completed by Dr. Law after the closing of

his report last season. In view of the recent discoveries of M. Pasteur
and other eminent scientists in inoculations for charbou and anthrax, a
brief mention of which is made in Special Eeport ISTo. 22, Dr. Law is now
engaged in a like series of experiments to determine if diluted inocula-

tions will not produce swine plague in a mild form and in such manner
as to guarantee immunity from a second attack.

SECO]S"D EEPOET OF DE. H. J. DETMEES, V. S.

Hon. W3I. G. Le Due,
Gommissioner of Agriculture

:

Siu: After I sent you my supplemental report, dated December 1,

1878, you ordered me to go to work again and complete the investiga-
tion of swine plague, begun under j-our directions on August 1, 1878.
In compliance with this order I at once started for a field of operations,
and arrived at Dixon, Lee County, Illinois, on December 28. After a
brief survey I established my experimental station at Gap Grove, a
small village six mdes west of this place, and at that time the center
of an infected district. I remained there until February 8, 1879, when
you orcftred me to the Union Stock Yards of Chicago, to i aspect cattle.

My investigation, in consequence, was thereby interrupted, until on the
IGth of May, 1879, when you requested me to resume my former work.
The results of my work in investigating swine plagrie from December

15 to Februry 7, and from May 18 to July 4, will be found briefly

reported in the following pages : For convenience and to avoid unnec-
essary repetition, I shall arrange the vaiious chapters in the same
order as in my first report, and shall exclude, as much as possible,
everything already stated in the latter. The tbllowing chapters, there-
fore, may be considered as supplementary to those of my first rex)ort.

1. DEFINITION OF SWIXE PLAGUE.

]S"othing new needs to be added, except that swine plague, although
a disease sui generis^ peculiar to swine, can be transferred by inoculation.
and undoubtedly, also, by means of infected food and water, to other
animals, such as rats, rabbits and sheep (Prof. J. Lav,), cattle and dogs,

2-1 AG



370 KEPOKT OF THE COMMISSIONER OF AGRICULTURE.

2. SYMPTOMS.

1 have visited tbirty-two different lierds, and examined a large num-
ber of diseased animals, but have very little to add to my former report.

^J^ho essential differences observed are as follows : During the vrinter and
in the spring bleeding from the nose, difficulty of breathing, and symp-
toms of respiratory disorders in general seem to be more, and symptoms
of gastric disorders less frequent than in the summer and in the fall.

3. PEoaNOSis.

.

Though always unfavorable, the same, as a rule, is not quite so hope
less in the ^vinter and spi'ing as in the summer and early autumn, ]>rob-

ably because in the former seasons the seat of the morbid process is

limited more frequently to the respiratory organs and to the pulmonal
tissue, and is not found so often in the intestinal canal. Still the dift'er-

ence, partially due no doubt to some other causes or conditions, to be
explained liuther below, is not a very great one, especially if it is taken
into consideration that swine plague is always more fatal to very young
pigs than to older animals or full-grown hogs ; and that more pigs ai-e

born in the spring than at any other season of the year. Consequently,
the average age of the pigs diseased with swine plague is much less in

the summer than in the winter.

4. MORBID CHANGES.

Since December 15 numerous examinations (thirty-one is the exact

number) have been made, but no new morbid changes not met with be-

fore have been discovered, and the combinations in which the various

morbid changes presented themselves did not essentially differ fi?om

those alreadyrecorded in my first report. It will, therefore, be sufficient,

in order to avoid unnecessary repetition, and to give at the same time a
complete description of the various combinations of morbid changes
Tfhich have come under my observation, to describe only those few cases

which presented such variations as may possibly serve to throw more
light upon the nature of the morbid process, by pouiting out some of

the probable causes of the great diversity of morbid changes found ui

different animals. Swine, just as well as other domesticated ^nimals,

and perhaps even more than other animals, on account of being omniv-

orous, and having therefore more opportunity to pick up worm-brood,

are subject to being inhabited and preyed upon by various species of

parasitic Avorms or entozoa, especially at certain seasons of the year.

These worms, of course, occur just as well in those animals that are

afflicted with swine plague as in those that have never been exposed to

any infection; consequently they are found quite often on 2>ost mortem
exajuinations.

As mentioned in my first report, some species of entozoa

—

Strongyliis

imradoxus (in the bronchial tubes), Tricoeephalus crenatus (in the

cecum), and a few others—were found in thirteen animals, or at least

25 per cent, of the post mortem examinations made last summer and fall,

prior to December 1 ; but no entozoa whatever could be found, notwith-

standing I searched for them in nearly every examination made since

December 15. The absence of worms or entozoa in 75 per cent, of the

whole number of animals dissected prior to December 1, and their en-

tire absence -m every animal examined after death since Decem.ber 15,

proves conclusively, if anything, that the morbid changes characteristic
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of swine plague caunot be tiie work of worms or entozoa. I will not

dcDy that the latter, if i)reseut in large uuaiberw, or occurring in weak,
starving, and neglected animals, may bo able to cause considerable mis-

chief, and even death ; but such cases must not be mistaken for swine
plague. Worms or entozoa are found very often in healthy hogs and
pigs independent of the morbid process of swine plague, and have no
connection whatever with that disease. I therefore simply mentioned
their occurrence iu my first report, and did not deem it necessary to

dwell on their natural history or on the damage which they may be able

to do.

The most essential difference between the morbid features presented
at the post mortem examinations i^revious to December 1 and those
found in the animals examined in the winter and spring, consists in a
more frequent affection of the large intestines (ctecum and colon) in the

summer and fall, while in the winter and spring the principal seat of the

morbid process was almost im'ariably in the orgaiis of the chest, but
especially iu the })ulmonal tissue. In the summer and fall, or previous

to December 1, ulcerous tumors in either one or both of the large intes-

tines, cfecum and colon, were found in about 90 per cent, of the whole
number of cases examined, while iu the winter and spring they did not
exist in more than about 50 per cent.

This diiibrence it seems to me is not accidental, but admits of an ex-

planation. At any rate, the predominating affection of the organs of

the chest, and especially the extensive embolism and exudation iu the
lungs, observed invariably in every case in which the large intestines

were free from ulcerous tumors, may be traced to distinct causes, acting
principally during the winter. Swine, especially in the cold season of

the year, on entering their lair and going to sleep in the evening, are in

the habit of crowding close together, of lying on top of each other, and
of frequently passing the night in very close quarters. Such crowding
into a narrow space cannot fail to heat their bodies, to vitiate the at-

mosi)here, and to accelerate the respiration. Consequently it will pre-

vent a proper decarbonization of the blood and retard its circulation in
the i^uliiional capillaries, and cause more or less congestion of the lungs,
and prepare those organs for just such, morbid changes as are effected by
the bacilli and their germs. In the morning, after the animals have been
heated during the night, and are rising ti'om their lair iu search of food,

the air, especially in the winter, is usually cold and chilly, and, but a mo-
ment ago reeking and steaming with perspiration, they become chilled

and commence to shiver. Such a sudden change of tenjj^ei^aturo neces-
sarily causes a disturbance of the functions of the lungs and of the skin,

contracts the expanded capillary vessels of the latter, and thereby com-
pels the blood to rush to the heart and to the interior parts of the body.
All this cannot fail to prcdisjiose, especially the lungs and heart, to be-

come the x)rincii)al seat of the morbid process of swine plague, if the in-

fectious principle^ the hacilli and their germs, have entered the organ-
ism, jiloreover, it ai)pears to be probable that an imperfect decarboni-
zation of the blood promotes the tendency of the bacillus-germs and
partially developed bacilli to agglutinate to each other, and to form
those irregularly shaped clusters which clog the capillaries, and cause
in that way extravasation of blood and extensive exudations. Some
other influences may be acting, but tliose mentioned seem to be the
principal ones. The greater frequency of morbid changes in the large
intestines nnd iu the digestive canal in general, in the summer and fall,

has probably an equally good cause.
Swiijc as a rule lead a more indei)endent life in the summer and fall



372 REPORT OF THE COMMISSIOl^^R OF AGRICULTURE.

tliau during tlic winter, lu tlie summer and tiill a great many have ac-

cesK to a pasture, others are allowed to roam at large, and get their food
and water wherever it is convenient, and almost all receive at least some
green food. Further, the hacilli and their germs pro))agate more rajj-

idly in the summer and early Tall than in any other season of the year,
and the heavy dews, common from July or August till November, carry
down, in the night and inorning those germs that may have risen in the
air during the day and deposit them upon the surface of the earth, but
especially ui)Ou the grass aud herbage of iield and i)asture, and in the
water of pools, brooks, &c ; consequently, there can be no doubt that
an introduction of the disease-germs into the animal organism with the
food and water for drinking constitutes a more frequent means of infec-

tion in the summer than in the winter. Xow, .according to my observa-
tions, as mentioned in my first report, the morbid jirocess seems to have
a special tendency to attack the digestive canal, and to i)roduce ulcer-

ous tumors in the large intestiriCS, if the infectious principle has been
introduced with the food or with the water for drinking; but this is

often, though not always, confined to the organs of the chest and to the
lymphatic system ifthe disease-germs have entered the organism through
a scratch or wound.

A FEW SPECIAL CASES.

1. Post morlcni cxamiuatiou of a biirrow, i)ine moiitlis old, belonging to H. Miller,

Praireville, Lee, Couuty, Ulinoi.s. Date, December "2'J.

Externallt,'.—No n(/or morlis, and carcass yet warm. Skin reddened and purjilish on
lower sivrlaco of bofiy, between tlie legs, behind the ears, aud on the neck

Internally.—Lynix)hatic glands enlarged; iu the lungs gray hepatization aud numer-
ous embolic hearths, looking like tuberclcK, comprising over one-third of the whole
pulmonal tissue ; more than one pint of serum iu the chest, aud over four ounces in the
pericardium, capillaries, and larger blood-vessels of the heart, but especially of the
auricles, very nmch iojected aud tinged with dark-colored blood, so as to give the au-
ricles au almost uniform black-browu appearaiicc; extravasated blood aud large
quantities of gelatinous exudation imbedded iu the tissue (walls) of the aiuicles ; no
ulcerous tumors in the intestinal canal.

y. Fost mortem examination of a i)ig nine montha old, weighing 2.o0 pouuds, aud be-
longing to Airs. Harms, Gap Grove, Leo Coimty, Illinois. The animal had just died.

Date, Deceiuber 30.

Externalhj.-AjXooA oozing from the nostrils.

Infernally.—Pulmonal and costal i)lcura nearly everywhere more or less firmly

united; brown hepatization extending over three-fourths of the lungs; some parts
almost gaugronoiis, and containing patches of extravasated blood; capillary blood-
vessels of the heart, but especially of the auricles, very iviuch injected, and tinged
with dark-colored blood; left auricle perfectly black; blood everywhere dark-colored;

lymi>hatic ghinds everywhere enlarged; some incipient ulcerous titmors iu caicum, and
erosions in the mucous membrane of the blind eud of the same intestine. The car-

cass was in very good flesh, aud rather plethoric.

3. Fost mortem examination of another pig of same age, belonging to same party.

Date, January 8.

Extermilly.—Xo changes worth mentioning.
Internally.—Lym))hatic glands s(>mo\vhat enlarged; adhesion between i)ulmonal

and costal pleura; ouo-lialf of the pulmonal tissue hcx)atizcd, utimerons embolic
hearths and extravasations of blood in the hepatized parts of lungs, aud the tissue of

the heart atid of the posterior aorta; some serum iu pericardium; attricles of the
heart spotted with numerous specks of extravasated blood; flesh (f.it and lean) every-
where very yellow; liver more or less sclerotic, and contents of gall-bladder very
dark-colored and semi-solid; s])leen dark-colored, aud spotted with small rust-colored

aud elevated sjiots; small specks aud patches of extravasated blood in mucotts mem-
brane of stoiuach; several ulcerous tumors—some very large, others small—iu colon;
erosions aud specks of extravasated blood, btit no iilcerous tumors iu mucotis mom-
brane of csocum,

4. Fost mortem examiuati(3u of a pig belonging to Jlr. Swigart, PalmjTa, Leo County,
Illinois. Date, January 14. Pig was killed by bleeding. While alive, was bleeding
from the nose, auii breathiug Avith di£B(;ulty.

Morbid dtaiifj&i.—All lymphatic glands very much enlarged; pulmonal ]>leura of left

lobe of lungs adhering to costal pleura; red aud brown hepatization aud nuraerouB
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Bpecks of extravasated blood in lower half and posterior part of the left lobe; in right

lobe, three-four I hs of tho -whole tissue hepatized and containing numerous specks of

extravasated blood in lower half and posterior part of the left lobe; in right lobe
three-fourths of the whole tissue hepatized and containing numerous specks of extra-

vasated blood, and also an abundance of fresh and partially coagulated exudation in

the pulmonal tissue, and on tho surface of tho pulmonal pleura. The lungs, but es-

pecially the right lobe, presented a very marked appearance—gray, brown, and red
hepatization—and fresh exudation in adjoining lobules alternating with each other.

Some serum in pericardium ; blood in the heart and everywhere else, dark-colored, aa

in all animals in which the pulmonal tissue constitutes the principal seat of the mor-
bid process; one ulcerous tiimor in colon; ciecum healthy.

5. Fost mortem examination of another pig, nine months old, belonging to Mrs. Hamis.
Carcass in lirst-rate condition as to flesh; weight 220 pounds. Da,te, January IS.

Morbid changes.—All lymphatic glands enlarged; pleura of right lobe of lungs par-
tially coalesced to costal plura ; fully two-thirds of the tissue of both lobes of lungs
hepatized—red and brown hepatization—and containing innumerable small patches
of extravasated blood and embolic hearths ; some serum in thoracic cavity and in
pericardium ; capillary vessels of the heart, but particularly of the auricles, very much
injected and tinged with dark-colored blood; numerous small red spots (extravasated
blood), as lai'ge as a millet-seed or smaller, in the serous membrane of the small intes-

tines (jejunum and duodenum); numerous large and, some of them, conflaent ulcerous
tumors penetrating into the external or serous membrane in ca3cum; several smaller
or medium-sized ulcerous tumors in colon; liver yellowish; contents of gall-bladder
semi-fluid and granular.

6. Post mortem examination of a pig belonging to John Lord, Palmyra, Lee County,
Illinois. The pig was killed by bleeding to obtain material for experimental purposes.
Date, January 21.

Morbid changes.—Besides those usually found in the organs of the chest and in the
lymphatic system wore a profuse proliferous growth of connective tissue and epithe-
lium cells in process of decay, presenting a profuse ulcerous tumor on the mucona
membrane of the stomach at its large cvirvature, but no ulcerous tumors in any other
intestine.

7. Post mortem examination of two hogs belonging to G. Sartories, near Gap Grove,
Lee County, Illinois. Both animals had recovered from an attack of swine plague
over two montlis ago, and were butchered for pork. Date, January 22. One of the
hogs. No. 7, dressed 180 pounds, and the other one. No. 8, dressed 260 pounds. Both
were of about the same age, and over a year old.

Morbid changes in No. 7.—Pulmonal and costal pleura connected everywhere by means
of a loose and very meshy connective tissue, which could be torn without using great
force; remnants of partially absorbed hepatization in anterior lobes of the lungs;
firm and inseparable adhesion (union) almost everywhere between the external surface
of the heart and the internal surface of the pericardium. (The animal, before it was
killed, exhibited asthmatic symptoms.) No other morbid changes could be found,
except enlargement of most of the lymphatic glands situated in the thoracic and
abdominal cavities.

Morbid changes in No. 8.—All lymphatic glands considerably enlarged; remnants of
hepatization, but yet very distinct, and inclosing two nodules (one of the size of a
small chen-y, and the other the size of a large pea), sequestered by an envelope of
firm and solid connective tissue in the anterior parts of the lungs ; no adhesion between
the pleuras, and no other morbid changes. (In the chapter, headed "Contagion" I
shall have to refer again to these two animals.)

9, 10. Post mortem examination of two hogs belonging to John Lamken, near Prairie-
ville, Lee County, Ilhnois. The same had been afflicted with swine plague, but had
recovered over two months ago, and were butchered for pork. Both were of about the
same age and size, and dressed each about 275 pounds. Date, February 3. No morbid
changes in hog No. 9, except small remnants of hepatization in the lungs ; and in hog
No. 10 no morbid changes, exce])t a small and unimportant scar in the caecum, indi-

cating the foi-mer existence of an ulcerous tumor. Both hogs xmdoubtedly had only
a very mild attack of swine plague, otherwise more important morbid changes would
have been left behind. If any exudation or hepatization had existed in the lungs of
hog No. 10—and it would be very strange if it had not, liecause I never found it en-
tirely wanting in any other of the numerous ^Josi mortem examinations I had an occa-
ion to make (about (Mie hundred since August 1)—it must have been perfectly ab-
sorbed, becaiiso no trace could be discovered.

11. Post mortem examination of a pig belonging to Mr. Horace McKay, twelve miles
north of Chami)aign, Champaign County, Illinois. A small, evidently stunted animal,
which had been sick fortwo months, had a large tumor ofthe size of a man's fiston the left

,

side of the anterior part, of its nose. The temperature of the animal, which was killed
by bleeding, was 104.8^ F. Date, June 17. Morbid changes: The tumor was hard,
luaLuly composed of a dense comiective tissue, similar to that of an intestinal ulcerous
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tumor, and undoubtedly originated in tlio mucous meiubrano of the nasal cavity. Its

interior concave surfafo, communicating ^vitli the latter, -was coated vitli a thick layer

of a dirty-white or gray-yellowish detritus, the earn© as coats the siulaco of the ulcer-

ous tumors which occur in the large intestines. Its external Buri'aco was convex or

Bemi-glohular, dark-colored, and almost smooth.
Internal morbid chanfjes.—TAVo-thirda of both lobca of the lungs hepatized ; some

almost clear or slightly straw-colored serum in the pericardium and in the chest ; froth

in the bronchial tubes; all lymphatic glands enlarged, but no other morbid changes,
except a small quantity of serum in the abdominal- cavity. The tumor, according to

Mr. McKay, made its appearance two months ago, at the lioginning of the disease.

12. Post mortem examination of a small jiig four months old, belonging to M. Philippi,

ten miles north of Chami)aign, Champaign County, Illinois. This animal was very
emaciated, and may not have weighed over ten pounds. Its temperarure was 106'-^ F.

It had been sick four weeks, and was killed by bleeding. Date, June 24.

Morbid changes.—Small quantities of serum in the pericardium and in the thoracic

and abdominal cavities ; lymphatic glands enlarged ; capillary ves.sels of the auricles

of the heart gorged with dark-colored blood, and hepatization in the lungs, Gomprising
thiee-foui'ths of the left and one-half of the right lobe.

5. Experiments.

The experiments made previous to December 1, and recorded in my
first report, have proved : 1. Tliat swine plague is infectious, and can
be communicated or transmitted from diseased Logs or pigs to healthy
animals in two different ways : by direct inocubition, and by an intro-

duction of the infectious principle, either with the food or with the water
for drinking, into the digestive canal. 2. That an exceedingly small
quantity of the infectious principle is sufficient to produce the disease.

3. That the period of incubation, or, more correctly, the stage of coloni-

zation, does not exceed fifteen days, and lasts on an average from six to

seven days. 4. That small ScMzomyceteSj the hacilli stiis and their germs,
which are found in all the morbid products, in the blood and other fluids,

and in all excretions of the diseased animals, constitute, almost beyond
a doubt, the infectious principle and the real cause of the disease.

I concluded, when I went to work again on the 15th of December last,

to make another series of experiments for the purpose of ascertaining

with certainty, if possible : 1, whether the infectious principle consists

solely in the hacilli and their germs ; 2, whether an animal that has had
the disease, and has recovered, has lost all further susceptibility, or is

yet subject to future attacks ; and, 3, whether swine plague can be com-
municated to other animals besides swine. To enable the reader to draw
his own conclusions, I will first briefly relate the experiments made, and
then state the conclusions I have arrived at.

On January 9 I bought two healthy pigs (which I shall designate as

pigs Nos. 1 and 2) of Mr. H. Lamken, at Prairieville, and put each pig

by itself in a clean and comfortable pen, which had not been occupied
by any hogs or pigs for a long time. On January 17 I bought anothei
pig, seven or eight months old, of Mr. E. Taddicken, at Prairieville.

This pig had recovered from swine plague about two months before, and
had become somewhat stunted in consequence of its sickness, but had a
very good appetite, and did not exhibit any symptoms of existing fever

or of active disease. It was designated as pig Ko. 3, and was put by
itself in the pen occupied by pig is^o. 2, which latter was i)ut in with jng
No. 1.

January 21.—Charged one ounce of fresh milk, just drawn from the cow, with a mere
speck of tiie proliferous growth of the stomach of John Lord's pig, which had been
killed by bleeding. The milk thua charged, and contained in a perfectly clean two-
ounce vial, clased by a tight-fitting glass stopper, was kept at a constant temperature
of 90 to luboF.
Januanj 22.—None of the experimental piga, so far, have shown any symptoioa of
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disease. All seem to be in good health. Nos. 1 and 2 are thrifty and growing. Inoc-

ulated No. '.i, the one that recovered Iroui a previous attack, in ihe ear, by means oi'

a

small inoculation-needle, -with a little jnico (less than half a drop) pressed out of tho

)irolileroua growth of the stomach of John Lord's pig, killed by bleeding for the pur-

))03o of obtaining fresh material for inoculation, so as to exclude any possibility of

I»roducuig pyicmia.
Jamtary 2o.—Inoculated pigs Nos. 1 and 2 also in the ear, by means of a fcmall inoc-

nlation-iieedlo, with the milk charged with iacilli and bacillus germs on Januarir 21.

Examineil under the microscope, aini ruilk, besides its nonnal constituents, contained
numerous iflciZZi and bacillus germs.

Jajuiarn 24.—All three j)igs apparently in good health. None of them show any
symptoms of a reaction.

January 25.—All experimental pigs apparently healthy.
January 26.—Experimental pigs apparently healthy : all have good appetite.

Janvary 27, 28, and 29.—All three experimental pigs have good appetite. No symp-
toms of disease.

January 30.—Pigs Nos. 1 and 3 indisposed, but have some appetite. Pig No. 2 ap-
parently healthy.
January 31.—Pigs Nos. 1 and 3 show plain symptoms of disease, are sneezing fre-

quently, and show a tendency to hide in their bedding. Pig No. 2 apparently all

right.
February 1.—Experimental pigs Nos, 1 and 3 evidently sick, both sneeze and cough

a great deal, and do not seem to have much appetite. Pig No. 2 apparently not
atiected.

February 2.—Experimental pigs about the same as yesterday.
FeJrniary 3.—Pig No. 1 hides in its bedding, is emaciated, and has no appetite. Pig

No. 3 is sick, but eats some. No. 2 is doubtful.
February 4.—All three pigs about the same as yesterday.
February 5.—Pig No. 1 has no appetite whatever, and is very poor. Nos. 2 and 3

about the same as the day before.
February 6.—Pig No. 1 about tho same as yesterday. No. 3 appears to be slightly

improving. No. 28neezes and shows other symptoms of a mild attack.
February 7.—Pig No. 1 eats a little. In Nos. 2 and 3 no visible changes.

As I was called away to CMcago, I lia<l to leave the pigs to tbeir fate;

but in order to learn AYliat would become of them, I left tiiein with Mr.
H. Lamlien, with the underistanding that he. was to pay for pigs Kos. 2
and 3, should they be ali^^e three we«ks after date. Pig Ko. I'was con-
sidered as not being worth anytliing. In due timo Mr. Lamkea sent me
the money and a note, in which he stated that pigs Nos. 2 and 3 were
alive and improving, and pig. No. 1 of no account, but still alive.

I intended to subject the causal connection of the haeilli and their
germs with swine plague to one more (negative) test by inoculating
healthy animals with, morbid fluids (exudations) of diseased animals
after they had been freed from baciilus-germs, and filtered for that pur-
pose some pulmonal exudation and blood serum through sixteen papers,
but did not succeed. The last filtrate examined under the microscope
still contained a large number of bacillus-germs or globular bacteria.
The ex}W3rim8nts related above prove two things: First, that an in-

oculation with haeilli and bacillus-germs, cidtivated in an innocent fluid,

such as iresh milk, pan and will produce the disease with just as much
certainty as an inoculation with i>ulmonal exudation, or with any othei
bearer of the infectious princii>le taken directly from a dead or diseased'
hog. Second, that an animal that has been afflicted with swine plague,
and has recovered, has not lost its susceptibility, but may coiitractthe
same disease again, though probably in a milder form. The latter fact
has received further confirmation by a statement of Mr. Eeichard, an
intelligent farmer and reliable observer, residing near Prairievilie, who
inlbrmed me that one of his hogs haul been sick with swine plague three
times, but had (partially) recovered after each attack, and was still living,
but of not much value. Such cases would probably occur ofrener, if it

was not for the malignancy of the disease; the first attack has generally
a fatal termination, and the usually ^ery short life of the hog.
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Wlien called away to Chicago I was about to commence a series of
experiments witli cattle, for tlio purpose of deciding whetlier swine
X^lague can be communicated to these animals, the same as of sheep and
rabbitSj which, I had seen stated, had been successfully inoculated by
Professor James Law, at Ithaca, IST. Y. Considering that question at
any rate as of great practical and scientific importance, something hap-
X^ened while I was employed in the Union, stock-yard of Chicago as in-

spector of cattle which made it still more desirable to settle the question
as soon as possible. While there I had to inspect, from February 10
to May 16, over 300,000 head of cattle. Among that vast number I found
only one animal exhibiting symptoms decidedly suspicious of contagious
pleuro-pneumonia, or lung fever. The animal in question was a year-
ling heifer, and had come in, together with another one, in a car-load of
hogs from Sublette, Lee County, 111. It was shipped l3y its owner—so
I learned afterwards—because it had been ailing for some time, and was
not doing well. In order to decide whether those suspicious symptoms
exhibited during life were those of pleuro-pneumonia, or of some other
respiratory disorder, I bought tiie heifer and had it killed by bleeding
for post-mortem examination. The morbid changes were as follows : The
lungs fiUed the whole thoracic cavity so completely as to show on their

surface jiiain impressions of the ribs. Their surface was uneven to the
touch, and on further examination distinctly limited hepatization, such
as is characteristic of contagious bovine pleuro pneumonia, or lung
plague of cattle, presented itself. It was most developed in the left lobe,

and particularly in its anterior part, but quite large and distinctly lim-

ited patches of hepatized lobules, some gray, and sOme red or brown,
presented themselves also when the left lobe was cut into, in its central
and posterior portion. Externally the central and posterior part of the
left lobe, if looked at superficially, seemed to be healthy, because the
lobules next to the pleura were not affected. The right lobe, too, con-
tained several patches of hepatization, but was on the whole, much less

affected than tlie left lobe. I cut off some of the worst hepatized parts,

and put them in a bucketful of clean water ; they went to the bottom
Uke a rock. Only one small portion of the pleura, say about three inches
in diameter, and coating a portion of lung in which the hepatization ex-

tended to the surface, was coated with a slight layer of exudation. Most
of the lymphatic glands in the chest and in the abdominal cavity ap-
peared to be enlarged. No other morbid changes were found.
As hepatization in the lungs of cattle is, to say the least, an exceed-

ingly rare occurrence except in contagious pleuro-pneumonia—in a
practice of over twenty years I have never seen it except in that dis-

ease, neither have other experienced practitioners whom I have con-
sulted (I will only name Dr. J. C. Meyer, sen., of Cincinnati, and Dr.
F. W. Prentice, of Champaign, and refer to Professor Gerlach's work on
Veterinary Jurisprudence)—and as Prof. James Law, of Ithaca, N. Y.,

had succeeded in communicating swine plague, a disease also character-

,
ized by distinctly limited hepatization in the lungs, to other animals than
swine by means of inoculation, the question arose : Can swine plague
be transmitted also to cattle, and, if so, what is the case in question ?

Is it contagious bovine pleuro-pneumonia, or is it swine plague trans-

mitted to cattle? It was clear to my mind that if it was contagious
pleuro-pneumonia, several cases, or at least more than one case, would
be existing at the place where the heifer had come from ; and if swine
plague, some lasting and intimate contact or association with diseased
hogs must have taken place. I communicated ruy views to John B.
Sherman, superintendent of the Union stock-yard, and to Nelson Morris,
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tlio largest cattle-dealer aud exporter in Cliicago, and, on consultation,

it was concluded, in order to obtain certainty, to send Dr. ¥. W. Pren-
tice, Professor of Veterinary Science in the Illinois Industrial Univer-
Kity, Champaign, 111., at once to Sublette, where the heifer had come
IVom, to make a thorough and searching investigation. Until his re-

turn, and the contrary had been proven, the worst of the two possibilities

had to bo accepted, as it was not known that swine plague could be
communicated to cattle. Dr. Prentice made a thorough investigation,

but failed to find any bovine ])leuro-pneumonia, or any trace of its ex-

istence ; he learned, however, that the heifer in question had been raised
in the hog-lot, among the swine, by the same farmer who shipped her to
the stock-yard, and I know that in Sublette and immediate vicinity an
immense number of hogs and pigs had died of swine plague in the latter

part of last fall and the early i^art of last winter. The absence of any
contagious pleuro-pneuraonia, and the fact that the heifer in question
had been born and raised on the same farm from which it had been
shipped, were sufficient proofs that we had not to deal with the bovine
lung plague. Dr. Prentice and myself were therefore able to contradict,

on his return, <5ertain perverted statements which had been published
in several papers. Still, although fully convinced that we had not to do
with a case of contagious bovine pleuro-pneumonia, we had not sufficient

proof to authorize us to pronounce the morbid changes in question the
product of transmitted swine plague.
When, in compliance with your order, I resumed the investigation of

swine plague in May, which had been interrupted in February, it was
one of my first attempts to ascertain by experiment whether swine
plague can be communicated to cattle or not. On May 26 I bought
two healthy heifers, one a common scrub, and about eight or nine months
old, and the other a half-breed Jersey, about four months old. The lat-

ter, designated as heifer No. 1, was kept in a good pasture on the same
farm on which it had been raised, and received, besides grass, some milk
while being experimented with. The former, designated as heifer No. 2,

being old enough to eat hay, was kept in a good stable in the city of
Champaign, and was fed with good hay, oats, chopped feed, and water.
Both animals were inoculated in the ear—received each two punctures

—

by means of a small inoculation -needle, No. 1 with less than a quarter
of a drop of blood, and No. 2 with a similar quantity of serum pressed
out of an ulceious tumor situated in the scrotum of a recently castrated
pig, sick with swine plague. Up to June 5, neither of the heifers

showed any symj)tom of disease, but it may be remarked that heifer

No. 1, being in a large pasture over two miles from town, could not be
visited and examined every day ; but heifer No. 2, being in a stable in

town, and therefore always approachable, was examined at least twice
every day.

Juve 5.—Heifer No. 2 appears to he less lively ; its muzzle Im dry and warm, and. the
temperature (in rectum) lU:i.5" F. Heifer No. 1 perfectly healtliy.

June 6.—Heifer No. 2, appetite changeable ; muzzle dry ; temperature 102.6° F.
June 7.—Heifer No. 2, muzzle moist; otherwise no change; temperature 102.4° F.
June 8.—Heifer No. 2, muzzle moist ; appetite good. (Broke theremometer, and

therefore failed to ascertain temperature.) Heifer No. 1 evidently all right in every
respect.

June 9.—Inoculated heifer No. 2 at 5 o'clock p. m., by means of a hypodermic syringe
with half a dniohm of x>ulmonal exudation, obtained from the lungs of a pig belong-
ing to Mr. Colb'O, in Camjiaign. The pig was examined immediately after death, and
presented all those morbid changes which are characteristic of swine plague. The in-
jection was made just behind the shoulder-blade iiito the subcutaneous connective
tissue. Heifer No. 1 was inoculated by the same means with one drachm of 1 he same ma-
terial. The injection was made into the loose connective tissue of tlie dewlap. The
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exudation used was perfectly free froju any putrid smell, and contained, csamiued
under the microscope, numerous bacillus-germs, and some haciUi.

Jioie 10.—No visible reaction in eitht-r animal.
'June 11.—Ifeilcr No. 'J, no change, escej>t a very slight Rwelliug attacked by a few

liico at the placf) of iuocuhition.

June 12.—Heifer No. 2, changeable appetite.

June 13.—Heifer No, 2, no morbid symptoms whatever; temperature, 102° F.
June 14.—Both heifers apx)arently in first-rate health.

June 15.-—Heifer No. 2 shows signs of illness; breathes fifty-six times a minute; muz-
zle dry and alinormally warm ; appetite slow and irregular; eyes somewhat tlull.

Jinte Ifi.—Heifer No. 2 shows at times plain indications of illness, and at times seema
to be all right ; conghs some ; dung rather hard, uark-tolored, and coated with sticky
mucus. Tempei-ature, 103.4° F.

Jiiiie 17.—Heifer No. 2 evidently sick ; muzzle dry and hot; appetite irregular and
changeable; dung hard and dark-colored as yesterday; resiDiration accelerated. The
animal acts rather dull, and shows a tendency to lie down. Temperature, 103.6° F.

June 18.—Heifer No. 2, in the forenoon the same as yesterday, except the temperature,
which was as low as 102-^ F. In the afternoon apparent improvement ; muzzle moist,

but temperature 103'^ F.
Heifer No. 1, till date, has not exhibited any conspicuous symptoms of disease; at

least none has been observed by Mr. Moore, who keeps the animal in his pasture, and
is perfectly famili-'ir with all the various symptoms of swine plague. Examined the
animal at 9 o'clock, a. m., and found the muzzle diy and abnormally warm; the
breathing accelerated, and the temperature, taken without any struggling or resist-

ance, 103.G° F.

June 19.—Heifer No. 2, no essential change; muzzle sometimes moist, sometimes
dry; temperature, 103.4° F.
June 20.—Heifer No. 2 about the same: dung of the consistency of stiff dough, and

blackish in color (the food consists of very good hay, some oats, and occasionally some
bran or chop-feed); temperature, 103.5° F.
June 21.—Heifer No. 2, no essential change; breathing a little more accelerated, but

the eye somewhat brighter; temperature, 103.6° F.

June 22.—Heifer No. 2. no essential change ; temperature, 104° F.
June 23.—Heifer No. 2, temperature in the morning, 104.4° F, ; in the evening,

103° F.
June 24.—Heifer No. 2, temperature in the morning, 103° F. Inocnlated the same

in the evening once more by means of a hypodermic syringe with ten drops of the
pulmonal exudation of Mr. Fhilippi'a pig.

June 25.—Heifer No. 2 leas; lively, more dumpish than on preceding day ; temperatoro,
103.0° F.
June 26.—Heifer No. 2, no essential change; temperatgre, 104° P.
June 27.—Heifer No. 2, about the same; temperature, 103.7° F.
June 28.:—Heifer -^q, 2, appears to be move lively; appetite improved; temperature,

103° F.
June 29.—Heifer No. 2 eats and drinks well ; muzzle moist ; temperature, 103.6° F.

June 30.—Heiier No. 2, muzzle hot and dry in the morning. Took at 1 o'clock, p.
m., a few drops of blood from a vein of its left car, which,- examined under the micro-
scope, contained a few moving haciUi and several clusters of bacillus-germs (see draw-
ings). The temperature, taken at the same time, was only 102° F. At 6 o'clock, p.

m., respiration lifty-six brealhs in a minute, and temperature 104.4° F.
Heifer No. 1, examined in the afternoon, appeared to be all right. According to Mr,

Moore, it had acted dumpish and been out of appetite for a few days, but had recovered.

So it may be concluded th.it heifer No. 1 has had a very mild attack, but its vigorous
constitutaon has enabled it to overcome the efiects of the infectious principle.

Jul)/ 1.—Hciftfr No. 2, muzzle hot and dry; temperature 103.8° F.

./(//// 2.—neifer No. 2, mnzzle moist ; respiration accelerated ; the animal brcatheg
over sixty times a minute : auscultation reveals a slight rubbing sound, and increased

l)ronchi:ii breathing; temperature 104.6° F. In the evening temperature down to
10r.° F.

Jul;/ 3.—Heifer No. 2, temi>€rature at 9 o'clock, a. m., 103.6° F. (It may be remarked
here that heifer No. 2, during the whole experiment, had a; verj-^ quiet, clean, and
moderately dark stall, 5x10, where she was not at all, or but very little, mole&ted by
flies, where tlie air was always pure, and where nothing occurred liable'to raise tho

temperature of the body above normal; on tho contrary, where the conditions were
ratlier such as to keep the temijerature at the lowest point, because the animal was
tied, h."«d no exei-cise, and was naturally of a very quiet and docile disposition. It

scarcely ever offered any resistajice while being examined.)

At 9.15 o'clock, a. tii., lieifer Ko. 2 was killed by bleeding by a pro-

fessional biUclxer.
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Morbid changesfound at thcijost-mortem examination.—Distiuctlylimited

(circumscribed) liepatizatiou at several places iu both lobes of the lungs,

e;.ich feiugie patch comprising only a lew lobules, but very distinct aixl

well defined. (See ijhotogi-aph of Plate 1, of a portion of the anterior

part of the left lobe, which shows two small hepatized patches.) Tlie

most extensive hepatization was foimd along a larger bronchus in the
posterior part of the left lobe. The hepatized i)arts or patches amounte<l
to about 4 or 5 per cent, of the whole pulmonal tissue. The mucous mem-
brane of the bronchie was found to be slightly swelled ; a small quantity
of serum was found in the pericardium and in the chest, and a little more,
a few ounces, in the abdominal cavity. The lymphatic glands situated

in the chest, and those belonging to the meseuterium, were enlarged,

some of them, esj)ecialiy the latter, to a considerable extent. All other
organs appeared to be perfectly healthly and normal. The blood prob-

ably was a shade darker than that of perfectly healthy cattle butchered
or kiUed by bleeding.
The experiment with heifer No. 2 has proved beyond a doubt that

swine plague can be communicated to cattle by dii'ect inoculation, though
perhaps only in a mild form ; 2, that cattle possess less susceptibility

than swine, and are not easily infected; and 3, that the principal morbid
changes of swine plague, communicated to cattle by inoculation, present
themselves as hepatization of the i^ulmonal tissue, and are essentially

the same in cattle as in swine.
Since the i)ossibility of a communication of swine plague from hogs

to cattle has tlius been proved, and since it has been ascertained by
other experiments that sna ine plague is communicated from hog to hog,
not only through wounds and scratches (direct inoculation), but also

with equal facility by an introduction of the infectious principle with
the food, or with the water for drinking, into the digestive canal, there
remains in my opinion, not the least doubt that the heifer killed in Feb-
ruary in tlie Union stock-yard, which was raised in a hog-lot among dis-

eased hogs, and compelled not only to eat and drink with diseased hogs,
but probably also to consume food and water soiled and contaminated
with the exceedingly infectious excretions of diseased hogs, was diseased
with communiciited swine plague, aggravated, maybe, by rough treat-

ment and transportation by rail. ISfay, more, it was even i^ossible that
the cattle (steers) condemned last winter in England as affected with
pleiiro-pneumonia, and alleged to be American, and even Western cattle,

have either not come froin the West, or from any of the Western States,

in which contagious pleuro-pneumunia has ever been known to exist,

or have not been diseased with contagious bovine pleuro-pneumouia,
but only with communicated swine plague. On a great many farms iu

nearly all tlie Western States, the steers and hogs to bo fattened for the
market are frequently fed in one and the same feed-lot, and eat the same
food and drink of the same water. It is therefore possible that swine
plague, since it prevails almost eveiywhere in the whole stock-producing
West, has been communicated in a few instances to steers; that those
steers aiiected with only a very mild attack, too mild to be noticed,
passed througli the stock-yards in tiie West and at the sea-coast as unsus-
pected and healthy animals, and that the originally mild form of com-
municated swine plague becamo sufficiently aggTavated by transiK)rta-

tion, exposure, hardship, and coniinement on the Atlantic steamer, to
be readily mistaken lor bovine lung-plague or contagious pleuro-pneu-
mouia by the time the cattle ariived in England.
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6. SWINE PLAGUE IN OTHER ANIMALS.

Professor Lotv succeeded iu communicating swine pla.Gue to slieop and
rabbits, and Professor lOein snccessiully inoculated rats, and so there
is no donbt that tbose animals can contract tlie disease and become the
means of its spreading. It may therefore be ahnost superfiuons to men-
tion that I have seen, while acting as inspector of cattle in the Union
Stock Yard, several rats evidently diseased Avith swine plague. Pro-
fessor Law's experiment iu inoculating a dog has not been as successful

as he desii'ed, and there is no doubt that dogs possess comparatively
little susceptibility, but they are, notwithstanding, able to contract the
disease, as will be seen from the following : Mr. David Moore, a farmer
residing two miles north of Champaign, is known to be a reliable man
and a close observer of all the symptoms of swine plague in its various'
phases. La'st year he lost nearly every hog he had on his place, and
this spring he lost fourteen pigs. Late in the Ml, so Mr. ]\Ioore informed
me, his dog, a pointer, feasted on the unburied carcasses of hogs that
had died of swine plague. In less than two weelcs the dog was taken
sick and showed symptoms identical, Mr. Moore says, with those exhib-
ited by his diseased hogs. In about two weeks the dog was ema-
ciated to a mere skeleton. It was over four years old, a-nd Mr. Moore
is positive that the disease was communicated swine plague and not
common dog distemper, a disease which, by the way, was not prevail-

ing in the neighborhood, and which very seldom attacks dogs over four

years old. Of course this was not a case witnessed by myself, but I con-

sidered it worth relating, because I know Mr. Moore and cannot doubt
his veracity.

7. THE CONTAGIOUS OR INFECTIOUS PRINCIPLE.—ITS SPREADING, ITS

PROPAGATION, AND ITS VITALITY.

That the hacilU suis and their germs constitute the contagious or the
infectious principle and the true cause of the disease has been conlirmed
not only by the result of my exi)eriments with pigs Nos. 1 and 2, but
also by numerous clinical observations. 1. Xone of the inoculations

made since August 1 produce<l any local reaction except tlie second in-

oculation of heifer 'So. 2, which was followed by a very slight local reac-

tion, consisting in a scarcely perceptible local swelling, easily accounted
for by the manner in which the operation was performed. The point of

the hyiiodermic syringe used was very weak and rather dull, and an
opening through the skin had to be made with a knife, whicli caused a
wound sufficient to produce such a slight swelling. In heifer No. 1, in-

oculated on the same day, and with double the amount of the same ma-
terial, but by means of another hypodermic syringe with a point strong
and sharp enough to peuetrate the skin, no swelling whatever appeared.
If the infectious prineii)le consisted in something of the nature of a
viras, or in something that possesses chemical properties, or does not
need to propagate and to multiply before it can act, a local reaction

would have taken place.

On the other hand, if an animal infected with, swine plague receives

a wound or an external lesion sufficient to cause congestion and iutiam-

mation, the morbid process is ahnost sure to localize in the congested or
inflamed jjarts. Further, if the infections principle is introduced into a
wound or a lesion with inHaraed, swelled, or congested borders—for

instance, in a wound caused by ringing or by castration, &c.—the morbid
process is sure to develop in the iutiamed or congested borders of that
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woujkI. All this is easily accounted for if the hacilU and their germs
constitute the infectious principle, and if the mode and manner in which
they obstruct and clog the capillary vessels is taken into con.sideration;

but it is utterly irreconcilable with the non-appearance of any local reac-

tion after an inoculation by means of a wound too slight to cause conges-

tion if the infectious i^rinciple possesses the nature of a virus or of a
chemical agency.

2. Swine plague, until the last days of December, or until the ground
becomes covered with snow and the Aveather exceeding cold, v/as spread-

ing from farm to farm and from place to place, but as soon as the tem-
perature commenced to rgraain below the freezing point, at noon as well

as at night, it at once ceased to spread from one fiirm or locality to

another. At the same time, however, it vras also observed that the
very cold weather of the last daj's of December and of the first days of
January—at seven o'clock in the moruing of the 2d day of January the
thermometer indicated at Gap Grove, Lee County, Illinois, a temperaiTire

of 28° below zero, and at the same hour on the day following a tempera-
ture of 24P—did not materially interfere with the spreading of swine
plague from one animal to another in all pens and hog-lots in which the
disease had previously made its appearance, and in which the way of feed-
ing and watering the animals was such as to allovr a contamination of the
food and of the water for drinking with the excrements or other excre-

tions of the diseased hogs, or in which the hogs and pigs, still healthy,
had open wounds, sores, or scratches, and had to sleep together with
the diseased hogs in the same sleei)ing place and on the same litter

—

old straw^ and manure, for instance. Afterwards, when milder weather
had set in, the spreading from one place to another very slowly com-
menced again.

Kow, if the bacilli and their germs do not constitute the infectious
princi])Ie and the cause of the disease; if, on the contrary, the latter
consist in some mysterious poison, or an in\isible chemical fluidum, the
facts and observations just related cannot be explained, because it must
be supposed that the low temperature prevailing at the end of the old
and the beginning of the new year, woidd have affected the infectious
agency either not at all, or just the same within as without the hog-lot,
and, at any rate, would not have prevented the spreading of the plague
except by destroying the infectious jninciple. The latter, however, is

not easily destroyed by frost, but only caused to become dormant till

the temperature rises again, otherwise the exceedingly cold weather and
continuous fi-ost of last winter would have been sufficient to extinguish
the disease; and the new outbreaks, or the renev/ed spreadiug, which
t^ok place when the weather became warmer, net only in one locahty
but in a great many, would not have been possible. All the facts and
observations, howevei-, will become perfectly harmonious, and be fully
explained, if the means by which the disease is produced and coinmu-
niciitcd consists of something corporeal, endovv'cd with vitality and
means of propagation; in other words, if the hacilU and their germs
constitute the infectious principle and the cause of morbid process, as
will become more evident by the following results of my investigation

:

Last summer and fall it was found that the hacilU and their germs,
present in immense numbers in the excrements, urine, and all other
excretions of the animals diseased with swine plague, were earned up-
ward into the air by the evaporation of the fluid parts or watery con-
stituents of those excretions, and came down again with the dew, the
rain, and other precipitates of atmospheric moistme, an<l were deposited
on the surface of everything wetted by the dew or the rain, on the grass
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and on other food-plants of field and pasture, and in that way Trere

conveyed from one place to another. Such a rising in tlic air, and such
a conveyance of the bacillus gerips from one place or locality to another,

cannot be accomplished at all, or only to a very limited extent, while

everything is frozen or covered with snow, because in that case all the

moisture and watery parts, which otherwise might have evaporated, are

locked up by frost—have become solid.

3. It was fiu'ther observed that swine plague spread the most rapidly,

and was the most malignant, among herds in which the animals had
external wounds, sores, or lesions, caused by recent ringing, castration,

&c., and in all those swine-yards or hog-lots in-which an old straw-stack

served as shelter and sleeping place, wounds, sores, and scratches con-

stitute a port or entree for the disease-producing germs, and partly

rotten and constantly damp old straw-stacks not only catch the organic
particles, such as the bacilli and their germs, that may be floating in the
air, but also shelter and protect them agaiust destructive influences,

and favor and promote their development, proi)agation, and dissemina-

tion, first by being warmer, in the winter at least, than the surrounding
atmosphere, and secondly, by absorbing and causing to evaporate,

in consequence of their porous condition, a great deal of moisture.

Clinical observations have convinced me that an old straw-stack may
preserve the infectious principle for several months. The above facts,

too, if looked upon in a j^ropcr light, will go far to show that the infec-

tious principle must be something endowed with vitality and means of

Ijropagation.

4. When resuming my investigation in May, I went again to Cham-
l)aign. Champaign County, Illinois, because I had been informed of the
existence of swine-plague in the immediate vicinity of that place. Ar-
riving there I found my information to be correct, but found also that

the disease, which had never entirely ceased to exist in that county
since July a year ago (1878), was spreading very slowly, and made a
temporary stoj), or ceased to spread immediately after ea(;h heavy or

pouring rain, and during the spring most rain-storms in the West are of

this character. I found, further, that even its propagation within the
herd became visibly slower or stopped altogether for several days after

each violent or pouring rain in aU such herds as were kept in a pasture
or a hog-lot sufficiently drained to enable the water to flow ofTj but the
spreading was not visibly interrupted in such herds as were kei)t in a
timber-lot or in a pen under roof. So I have necessarily come to the
conclusion that each pouring rain brought down the hacilli and bacillus

germs floating in the air and washed them away at once, not only from
the grass and herbage, but also from the surface of tbe ground. In
timber lots, however, it was diflerent ; there the force of the rain was
broken l)y the trees and tlie usually rank vegetation beneath, and there

the water does not run off as fast as from a pasture, or from a bare hog
lot. Besides, the drainage in the timber, as far as Illinois is concerned
at least, is usually very indifferent.

As to the nature of the infectious principle there can be, in my opinion,

no more doubt ; and in regard to its spreading my recent observations
have corroborated the conclusions arrived at last summer and fall. To
sum nj), swine plague spreads and is communicated to healthy animals:
first, by an introduction of hadlli and bacillus germs into the digestive
canal with the food and water for drinking; and, second, through
wounds, sores, and. scratches, or by direct inoculation. "\Vhether they
can also ent*-r (and communicate the disease) through the whole skin,

and through the whole respiratory mucous membrane, free from any
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lesions whatever, is doubtful, aud a question I have not been able to

decide. Aocordiug to what I have been able to see and to observe it is

not probable, still it may be possible.

The bacilli aud their germs can be conveyed from oue place to an-

other not only iu aud with the morbid products of the disease, and the
tissues, fluids, and excretions of the diseased and dead animals by them-
selves, or by adhering- to aud contaminating other inanimate things,

fluid or solid, but also independent of any other vehicle tlirouglf the air

at a distance of a mile, if circumstances are favorable, aud in the water
of running streams. They are even able to proi)agate in water, esi)e-

cially if it is not free from organic admixtures. An incident happened
while I was, last winter, at Gap Grove, which is worth relating. On
January- 27, iu the afternoon, I filtered some pulmonal exudation of a
pig that had died of swine plague through several papers for the pur-
pose of freeing it from the bacillus germs which it contained. The filter-

ing was done on a small table in a corner of the room, aud the apparatus
was left standing on that table with the wet papers (4) iu the funnel after

the filtrate had been removed. In the evening the latter was examined
under the microscope on another table in the opposite part of the room,
and as my two highest objectives are immersion lenses, I had to use wa-
ter, and had a tumblerful of clean well-water on my table, just drawn
from a deep well. When through with my work, instead of pouring the
water out, I placed the tumbler on another table about four feet distant
from the filtering apparatus. Next morning I went to Chicago to return
on the 30th. In Chicago I procured a new objective, also an immersion
lens, a;nd about the first thing I did after my return was to try that ob-
jective. Finding everything undisturbed in my room, and the tumbler
with water exactly where I i)laced it, and not intending to examine but
a test object, I did not go for fresh water, but used a drop of the water
in the tumbler for the immersion. While adjusting the focus, I discov-
ered that the water, which I knew had been absolutely fi'ee from organic
bodies, was swarming with hacilli and bacillus germs of the same kind
as those iu the pulmonal exudation. I made then a thorough examina-
tion of the water not only with the new, but also with the old objectives,
and found that every drop taken from above (the surface) contained
myriads of hacilli, some of them moving very lively, while in a drop
taken from near the bottom but comparatively few could be found.
The filtering paper left in the funnel wet and full of bacillus germs and
bacilli was perfectly dry. All the moisture ha,d evaporated ; the aqueous
vapors had carried the bacillus germs with them into the air, and many
of them undoubtedly had been deposited in the tumbler and in the water
it contained, and had there developed and i^ropagated. Another solu-

tion is not well possible. The next day the water was examined once
more, and it was found that the number of the hacilli had become still

greater. Soon after I dropped a few grains of thymol into the water,
and two hours later every bacillus had been destroyed—at least none
could be found.
The peculiarities and the "freaks" in the spreading of swine plague

are best illustrated by a brief history of the disease and its progress on
Henry Miller's farm, one mile north of Prairieville. Late in the fall of
1877, wben no swine plague was existing within fifteen or twenty miles
of his place, Mr. Miller bought twenty-six shoats in. a part of ^^itesido
County in which swine plague at that time wns prevailing and had been
prevailing very extensively. Those shoats themselves aiypeared to be
healthy, but had been exposed, as was learned afterwards, to the influ-

ence of the infectious principle, and it is possible and even probable that
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one or mure of tnem suffered from a mild attack ; at any rate, those
shoats iutroduced the germs of the disease into Mr. Millers herd, be-

cause soon after their coming swine plague made its appearance in a (so-

called) spoiadic form. Whether one of the new shoats or an aniaial be-

longing to the old herd was the first victim Mr. Miller does not remem1}er.
A few words concerning Mr. Miller's farm and swine yard will be neces-

sary. His farjn consists jof 320 acres of unduhiting prairie, divided by
Sugar (Jreek into two parts, and his swine jard is large, slo]ies a little

towards the creek, and contains several hog sbeda and covr sheds, wliich

are covered with old straw. The losses during the winter, or until

spring, were not very severe, only now and then a few animals died, but
in the spring, after the sows had farrowed, Mr. Miller lost a great many
or most of his young pigs, and only a few of his older hogs, sojuething not
very strange if it is taken into consideration that the season, a cold win-
ter, had not been favorable to a rapid and vigorous i)ropagation of the
infectious principle, and that young pigs not only possess the greatest
susceptibility and succumb to the slightest attaek, but also have for ob-

vious reasons far more chances to become infected than older hogs. As
soon, hovfever, as the heavy spring rains set in the disease ceased to

make much j)rogress—at any rate, from May till August but few new
cases and few deaths occurred. The ])ouring rains, it seems, washed
away most of the disease germs into the creek, and the current carried

them off. But in the early ])art of August, as soon as the season for

heavy dews arrived, the disease almost at once commenced to spread
very rapidly, and the swine died very fast. Mr. Miller-s whole herd con-

sisted of 240 hend, and 237 died ; only three survived or remained ex-

empted. At that time no other case of swine plague existed in the whole
neighborhood, and, according to the best information 1 coidd obtain,

there was none Vt'ithin twenty miles. Soon, however, the disease com-
menced to spread from Mr. Miller's herd to those of his neighbors, fii'st

to the herd of his neighbor towards the north—the prevailing wind was
from the south—then all around, and finally over the whole township
and beyond. In November, 1878, Mr. Miller, when he had only three

hogs lei't, bought again thirty-two head. These, too, ver}^ soon became
infected, and commenced to die at the rate of one, two, and three a day.

On December 29, fourteen had died, two died that day, and most of the
others were sick and died afterwards. The fluctuations in the progress
of the plague in Mr. Miller's herd may seem to be strange at a first view,
but if all circumstances are taken into consideration, they become very
interesting, and contribute very much to a better understanding of the
nature of the disease.

Another case, which shows how easily swine plague may be commu-
nicated, may also be worth relating. Pat Murphy lives li miles south
of Gai3 Grove. Up to January 2, he had lost live hogs out of a herd of

ten head : se\cn had been sick, but two had recovered. Mr. Murphy's
place, although on a public road, v/hich, however is but very little used,
is rather secluded. He made the following statement, which scarcely

needs any comment : About ten days or two weeks before his hogs
showed any symptoms of disease, a wiigon loaded with several carcasses
of dead hogs on the way to a rendering establishment passed by his

hog lot adjoining tlie road on the east, and separated from it only by a
fence. Whether Mr. Murphy's hogs became infected by the passing of
the wagon with the dead hogs—the wind was from the west and blew
the emanations of the latter into the liog lot—or not, is a question diffi-

cult to decide. Ojie thing, however, is certain, Mr. Murphy's hogs were
the first ones that were taken sick in his immediate neighl3orhood, and
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those of his next neighbor south, Mr. Hadeler's, became affected next.

Mr. Hadeler lost one hundred head, and saved nine. His hogs aifected

those of Mr. Lawrence, who lives a little further south, close to the
northern bank of Eock Eiver. From Mr. Lawrence's farm the disease
traveled west half a mile, and invaded Mr. MuUer's herd. I was at his

place on January 3, soon after the plague had made its appearance.
Mr. MuUer had his herd divided, and kept one part in one yard, and the
other in an adjoining one separated from the former by a board fence.

The disease was prevailing only in one yard, in the one toward the east.

Five animals had died. Owing, probably, to tlie severe cold, and to the
15 or 18 inches of snow covering the ground and preventing evaporation,
the plague remained confined to the eastern yard, and the animals in

the western yard escaped.
I could cite many more cases illustrating the peculiarities of swine

plague in its spreading or propagation, but those given, I think, may
suffice. The mortality, all other conditions being equal, is always
greater the larger the herd and the younger the animals.
In my first report I stated that the vitality of the bacilli and their

germs is not very great, except where circumstances and surroundings
are favorable. This opinion has been confirmed by further observations
and experiments. In all animal substances the hacilli and their germs
are destroyed, or at least disappear, as soon as putrefaction sets in ; or,

to be more definite, they begin to disappear in animal fluids and other
animal substances as soon as the putrefaction bacteria make their ap-
pearance (see drawings), and cannot be found after the putrefaction bac-
teria have become numerous. On the other hand, if contained in a
fluid that does not undergo putrefaction, or in which bacterium termo
does not appear, the vitality of the bacillus suis is a great one. On the
27th of January last I put some filtrated pulmonal exudation (of a pig
that died of swine plague) swarming with bacillus germs, but consisting
of about one-half of water, which had been added by moistening the
filtering papers in a 1-ounce vial with a tight-fitting glass stopper, and
left it untouched until the 12th of April, when I examined it again, and
found numerous bacilli suis, some of them moving very lively. The vial
and its contents, meanwhile, had been exposed to a variety of temper-
ature, ranging from the freezing point to nearly 100° F.
On June 10 I took two perfectly clean 4-ounce vials, and put in each

three ounces of clean well-water in which no bacteria nor any other
living thing could be found. In one vial, marked No. 1, 1 put half a drop
of the fresh pulmonal exudation of a pig that had died of swine plague
(Mr. Coffee's), and in the other vial I put one drop of the same pul-
monal exudation and three drops of pure carbolic acid. Both vials were
immediately closed with new corks, and sealed perfectly air-tight with
asphaltum. Both vials were o]iened and their contents examined on
July 24. The water in vial No. 2 was examined first, and contained a
few motionless bacilli and some clusters of bacillus germs. The water in
vial No. 1, which was examined next, contained a few moving and several
motionless bacilli, numerous germs, single and double, several clusters,
and a few (two or three on a slide) well-preserved blood-corpuscles.
As has been stated in the chapter on "Morbid Changes" (cases 7 and

8), I had an opportunity on January 22 to make Shpost mortem examina-
tion of two hogs which had been down with swine plague in the early
pfirt of November, and had recovered two months ago, and had thus a
chance to see to what extent the morbid changes had been reduced by
melting and absorption of the morlud products, and retrogressive pro*

25 Aa
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cesses in general. On examining the lungs of one of those hogs (Ko. 8)
microscopically, it was found that the serum and melted exudation,
which could be pressed out of the hepatized portions, still contained
some bacilli and bacillus germs, but no clusters (see drawing), which
leads me to suppose that under favorable circumstances an animal that
has recovered from swine plague may, after two months, be able to com-
municate the disease to healthy pigs. Unfortunate!}' just then no
healthy pig, not already designed for another purpose, was available;

otherwise, I would have put that question to a test. If swine plague can
be communicated by an animal two months after recovery—of bovine
pleuro-pneumonia it is well known that it can be spread by cattle that
have been convalescent for over two months—many, otherwise mysteri-

ous, outbreaks of swine-plague may be explained.

8. THE MORBID rPvOCESS.

Since my first report was written (December 1) numerous microscopic

examinations of morbid tissues, morbid products, blood, &c., have been
made, and bacilli siiis in different stages of development have been found
in every case (see drawings), but as to the manner in which the morbid
changes are produced nothing new has been discovered; consequently I

have nothing to add to what has been stated in my first report,

except that all my observations tend to show that most, if not all, of

the morbid changes—at any rate those in the lungs and in the sldn—are

brought about by the bacillus clusters clogging and obstructing the
capillary vessels.

9. PERIOD OF INCUBATION OR STAGE OF COLONIZATION.

Its duration seems to depend somewhat upon the.number of the bacilli

and baciUus germs introduced at once into the system, and also upon
the stage of development of those disease-producing germs at the time

of introduction. At any rate, the average time which elapses after an
inoculation before plain symptons of the plague make their appearance,

varies somewhat according to the quantity of infectious material inocu-

lated, and probably also to the resistibility of the animal organism. A
large quantity inoculated at once may cause a temporary reaction on
the second day, while a very small quantity, say one-sixth or one-eighth

of a drop, of pulmonal exudation does not produce any visible effect in

less than five to seven days.

10. MEASURES OP PREVENTION.

The cheapest and best way to get rid of swine plague is to stamp it out,

notwithstanding the disease has been allowed to exist a whole quarter

of a century, and has been permitted to spread over twenty-nine States

and Territories. A radical extermination is the only thing that will be

effective, unless it can be proved that a spontaneous development is tak-

ing place, or can take place, within the borders of the United States.

Fortunately, the low temperature of the winters in our principal pork-

producing States facilitates a stamping out, if undertaken at the proper

time—in the winter and in the spring—because alow temperature (frost),

and especially snow, interrupt very essentially the propagation of the

disease-germs and the spreading of the disease, and, although not

absolutely destroying or killing the bacilli and their germs, cause a great

many of them to perish or to be in a dormant state for some time. Be-
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sides that, the number of hogs and pigs in existence from the first ot

January to the first of April is a comparatively small one, because most
of the hogs have been shipped and butchered, and the young pigs have
not been born. But the measures of extermination or stamping out must
be thorough. Anything undecided, doubting, hesitating, or wavering
and tavoring, will be of no avail, but will only tend to prolong the ex-

istence of the i>lague and increase the cost. Still, as long as we have
no stringent legislation that applies to the whole country and will be
obeyed and be enforced everywhere, no results can be expected.
As to local measures of prevention, in every case they must consist in

a thorough destruction of the infectious principle, or, what is practically

the same, in promi^tly removing the animals to be protected out of the
reach or influence of the bacilli and their germs. Whether the latter are
destroyed by physical agencies or by chemical means, so-caUed disin-

fectants, is immaterial. What I have said in my first report in regard
to keeping not more than two or three animals together in movable pens
constitutes probably the best means of protection, as far as single herds
are concerned. But 1 admit that such a separation is sometimes im-

practicable, or may be considered as too expensive or too troublesome
by the owner, and it may also happen that an infection has taken plaee
before the necessary preparations have been made. In such a case a
strict and, if necessary, repeated separation of the healthy animals from
the diseased ones, not only as to pens and yards, but also a-s to attend-
ance, and a thorough cleaning and disinfection of the infected premises,
constitute the least that may be expected to afford any protection. That
the food and water given to the healthy animals must be clean and un-
contaminated with the infectious principle, and that dead animals must
be buried or be cremated at once, may not be, necessary to mention
again. As a disinfectant, I would recommend carbolic acid as one of the
cheapest and most convenient, notwithstanding that some others may
be more effective.

A few cases will illustrate what is necessary and what may be ex-

pected of simple and local means of prevention, but it must be kept in

mind that in the summer and in the fall, when everything favors a rapid
development, propagation, and dissemination of the disease germs, much
more circumspection and thoroughness is required than in the winter,
when a low temperature and a limited evaporation of moisture retard
the propagation and dissemination of the bacilli and their germs, or in

the spring, when heavy rains may wash the latter away. In winter and
spring strict separation and good care are usually sufficient to prevent
a serious spreading of the disease; in the summer and fall the most
scrupulous care will be required in guarding against an introduction of

the infectious principle and in destroj'ing it wherever it may happen to
exist, provided it is contained in, or adheres to, something on or in which
it can be destroyed, either with or without its vehicle.

Mr. H. Fisher lives one and a half miles north of Prairieville, and
half a mile north of H. Miller. He makes swine breeding his principal
business, and his accommodations for his hogs are nearly perfect. His
swine-yard is divided into several divisions, and each division again
into several separate apartments, composed each of a spacious yard and
a good and well-ventilated pen with a wooden roof. Each separate
yard, finally, contains a good trough for water and a wooden platform
for food. Consequently, his herd, when occupying the swine-yard, is

practically divided into many small herds, perfectly independent' of
eacli other. The food (corn) is thrown on the platforms, and the water
for drinking is pumped from a well by a windmill, and conducted
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through pipes and hose into the nnraerous tronghs. In the early part
of Augiist, 1878, Mr. Fisher sokl two hundred hogs and pig.s at auction,

"which sale reduced his herd to seventy-eight head, the number of which
it consisted when swine x^lague invaded his phice. When the first case
occiu-red most of the seventy-eight animals were running out in the
pasture, and there, it must be supposed, most of the animals that were
taken sick became infected; at least but a few new cases of disease
occurred after the hogs were kept up again in their yards and pens.
Although Mr. Fisher did not use any medicines whatever, his total loss

amounted to thirty-three head out of seventy-eight ; forty-five head re-

mained exempted (most of them) or recovered (a few), while his nearest
neighbor, Mr. Miller, lost two hundred and thirty-seven animals out of

two hundred and forty. Fisher's sanitary arrangements were good

—

nearly perfect—and his herd was divided into small lots, none of them
numbering more than five or six animals, while Mr. Miller's hogs and
shoats were all in one herd. Comment will ]iot be necessary.

Mr. F. Brauer, at Gap Grove, had, in the early part of January, one
hundred and forty hogs and shoats in two yards, separated by a fence-
sixty barrows in one yard and about eighty sows in the other. Mr.
Brauer's nearest neighbors west and east live only a little more than a
quarter of a mile from his house ; the neighbors northwest and south-

east are farther away, and due north and south no house is nearer than
a mile. Swine plague prevailed or had been prevailing between Sep-
tember and January, on every farm adjoining Mr. Brauer's. On his

place the two swine-yards, which are side by side and destitute of any
old straw stack and of half-rotten piles of old straw or hay, are on high
gTound sloping toward the east, and are protected toward the west by
barns, stables, and sheds. The food consists of corn from a corn-crib,

which constitutes a part of the northern fence or inclosure of the yard
occupied by the barrows, and the water for drinking is pumped by a
windmill liom a deep well, and conducted through iron pipes into the
troughs. On the morning of January 6, one of the barrows was found
dead, and presented at the post mortem examination, which was made
immediately, just such morbid changes as are characteristic of swine
plague. The infectious pruiciple, it is sui)posed, had been introduced
by some horses which were running at large, jumping fences, and in

the habit of visiting all the swine-yards and corn-cribs in the whole
r»eighborhood in search of corn. Mr. Brauer, to avoid greater losses

after that one barrow had died, sold and shipped immediately forty-six

of his barrows, so that only thirteen animals remained in the north-

ern yard. The latter was cleaned at once, and disinfected by a
liberal sprinkling with diluted carbolic acid once a day, on January 0,

7, and 8. The thirteen barrows in the northern yard and the eighty

sows in the southern yard have remained healthy, and no new cases

have occurred.

Mr. Swigart, in Palmyra Township, kept his hogs and cattle (steers

to be fattened) in a yard which contained two old straw stacks, and
was well littered with halfrotten straw and hay. When I \isited his

place the first time, on the 14th of January, fourteen hogs had died,

several were sick, and some apparently yet healthy. The first cases
had occurred only a week or two jirevious. The diseased hogs were all

bleeding from the nose. I advised Mr. Swigart to immediately separate

the apparently healthy animals from the sick ones by removing them
to a non-iufect«d place, and give to each animal twice a day about
ten drops of carbohc acid in the water for drinking. This advice was
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complied with, and none of the animals removed from the infected yard
became diseased.

Mr. Dillon, one and three-quarters miles north of Champagin, had lost

two pigs diseased with swine plague on Juue 10, on which day he re-

moved his small herd of fourteen head to a non-infected locality. No
other deaths had occurred when I left Champaign on July 5.

II. TREATMENT.

In regard to treatment no new discoveries have been made, but my
views, expressed in my first report, have been very much confirmed.

Good care, clean and uncontaniiuated food and water, strict separation

from diseased animals, and scrupulous cleanliness, so as to prevent the

animals from satisfying their vitiated appetite for excrements and urine,

and from introducing thereby into their organisms more and more of

the infectious principle, go a good ways in pre^'enting an attack of

swine plague from becoming very malignant and in facilitating a recov-

ery. Medicines seem to be of little avail—at least everything that has
been tried without any jirejudice has failed to produce visible good re-

sults. Patent nostrums and secret medicines have done more harm
than good. Mr. Hoyt, of Mendota, informed me that one of his neigh-

bors, who had extensively invested in "Eureka Specific,'' had lost in

proportion more hogs than anybody else in the neighborhood that had
not used any medicines whatever.

If it is intended to stamp out the disease, any treatment of the sick

animals should be prohibited by law, unless a sufficient bond is given
to cover any possible damage that may result, because the treatment of

such a contagious or infectious disease always involves great danger in

so far as it tends to preserve the infectious principle and facilitates the
spreading of the plague. To destroy the cause, or, what is the same,
the infectious or contagious elements, wherever and in whatever shape
and form or substance it may exist, is the only rational way of dealing
with such diseases. Swine plague should and ought to be treated the
same as rinderpest or cattle plague, plenro-pneui«onia or lung jilague,

glanders, and farcy. The most thorough and decisive measures are in

the end the clieapest.

Respectfully submitted.
H. J. DETMEIIS, Y. S.

Chicago, III., July 25, 1879.

SUPPLEMENTAL REPORT.

Sir : Immediately after you re-employed me, on the 8th of October
last, and instructed me to resume the investigation of swine plague, I

took the necessary steps to obtain reliable information as to where the
disease might be prevailing to such an extent as to afford suflicient

material for my purpose, aiul soou learned that the disease existed in
several counties in Illinois and Wisconsin, within a radius of two hun-
dred miles from Chicago. For several reasons I chose as a suitable
locality for my investigation the county of Henderson, in the western
I»art of the State of Illinois, and on the eastern bank of the Mississippi
River, notwithstanding sufiicient nuiterial might have been found much
nearer my home—for instance, in the county of La Salle. Every county
and every place in this State, in which swine i)lague is or has been pre
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vailing, contains one or more rendering-tanks, and men who speculate

upon tlie credulity of the farmer when in distress, and try to sell him
a "sure cure for hog cholera" at an enormous price. I know a large

number of farmers who paid from $30 to $00 for a w^orthlesS prescrip-

tion, and others who paid as much as $100 for worthless medicines,

composed of substances that can be bought in the market for about $5.

These persons—the tank-men and the "sure-cure men"—find it in their

interest to keep the farmer ignorant, to prejudice his mind, and to pre-

Tent, if possible, a thorough investigation. So it happens that many
farmers deny the existence of the disease if approached by a stranger,

or are asked questions concerning the health of their hogs. A great

many farmers have also another motive for keeping the existence of
swine plague a secret. They sell their hogs and pigs for whatever they
can get, and ship them to Chicago as soon as the well-known disease

makes its appearance. In Chicago, however, the city board of health

is at present more vigilant than formerly, and condemns a few diseased

hogs almost every day. This has had a good effect, in so far as the
buyers have become a little shyer and more careful, and refuse to buy
every diseased animal that is offered ; they have also commenced to in-

quire where the diseased hogs are shipped from, and where swine plague
is existing. The farmers and country dealers who send them are, there-

fore, interested in denying and concealing the existeuce of the disease.

Some farmers, to my certain knowledge, have even stooped so low as

to sell and ship their diseased hogs, not in their own name, but in that

of some irresponsible person, and don't like to hear swine plague men-
tioned. Consequently, any investigation of the disease is exceedingly
difficult and almost impossible, unless the investigator is either per-

sonally known or introduced by a citizen who commands the confidence

of his community. Not being personally acquainted in any of those

counties in which the disease, according to information received, was
prevailing to au extent sufficient for my purpose, I chose a place w^ere
I could procure such an introduction. I happened to be acquainted
with one of the most prominent and influential citizens of Henderson
comity, Mr. James Peterson, at Oquawka, who, on corresponding with
him, invited me to his place, stated that he would take gTcat interest in

my investigation, and promised to go with me through the county and
introduce me to the farmers whose herds had become affected. His in-

vitation, of course, was accepted, and as his promise has been fully

redeemed, his kind ofter has considerably facilitated my work. One
other reason induced me to select Henderson County. I considered it

of some importance to observe the disease in different localities, differ-

ent at least as to soil and drainage. In most of the places in which I

carried on my former investigations, the soil is entirely different from
that of Henderson County, which is very sandy, especially along the

Mississippi Idver. Champaign County, for instance, is almost level,

and the soil is a rich black loam ; Lee County, or at least that portion

of it in which I investigated last winter, is somewhat similar, only more
undulating and better drained ; Stevenson County, in the neigliborhood
of Freeport, is still more undulating, and Fulton County is agam some-
what similar to Champaign.

In my former investigations of swine plague, I made it my inincipal

object to ascertain the nature and the workings of the morbid process,

and the real cause or causes of the disease and its spreading. In resum-
ing my investigation this fall—in October last—I thought it would best

serve the puri)ose to make it a special object to obtain or to search for

such results as are of an immediate and practical value to the farmer,
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pork-producer, and swine-breeder. In other words, to ascertain as far

possible the means or media by which swine plague is actually and prin-

cipally spread from place to place, from herd to herd, and to learn by
observation and experiment what may be done by the indiAidual farmer
and swine-breeder to protect his herd, and to effectually prevent the
spreading of the plague, or to stoj) its progress, I made it also an object
to decide, by means of experiment and observation, whether the morbid
process, once develox-)ed, can be arrested by a simple medical treatment
—such a one as can be applied by the farmer—or not. Before I state

the results of my present investigation, it may be in order to first make
a few general statements, and to give the facts and observations upon
which those conclusions have been based, so as to enable the reader to
judge without bias, and to form an opinion of his own. I may also be
allowed to state that to obtain these facts and make these observations
I have visited twenty-five difierent herds of swine in different parts of
Henderson County, and several of them from four to eight times ; have
made fifteen post mortem examinations ; subjected to a special treatment
six different herds, namely, those of Messrs. Kennedy, Gilchrist, Eice,
Morris, Beaty, and Graham ; and have experimented on three healthy
pigs, specially procured for that purpose. It may further be stated that
the disease is, or was, prevailing this fall and winter, or from October
13 till the present, in a much milder form in Henderson County, a few
herds excepted, than it was last year at the corresponding season in the
counties of Champaign, Stevenson, Fulton, and Lee. At any rate, the
prevalence of the disease was not as general, its spreading was not as
rapid, and the mortality was not as great as during the same months
of last year in the counties named. The morbid process, too, in a ma-
jority of cases at least, was found to be limited almost entirely to the
organs of the chest (lungs, pleuras, and heart), and to the lymphatic
system ; w^hile last year serious morbid changes in the intestines, such
as ulcerous tumors in the caicum and colon, presented themselves in
about 75 per cent, of all the cases examined, in addition to the morbid
changes invariably found in the respiratory organs. This greater leni-

ency of the disease must, of course, be taken into consideration in judg-
ing the results of the experiments, and the effect of the measures of pre-
vention and of the medical treatment.

Still, notwithstanding this greater leniency and the frequent absence
of conspicuous morbid changes in the intestines, numerous examinations
of living animals, fifteen post mortem examinations, and repeated micro-
scopic investigations have convinced me that the disease prevailing
this fall and v/inter among the swine in Henderson County is exactly
the same swine plague found last year in the counties of Champaign,
Stevenson, Fulton, and Lee, only this year's epizootic is milder, and the
digestive organs, but especially the colon and csecum, are less frequently
affected, which may account for the decreased malignancy or fewer
deaths and the slower spreading, because the infectious principle is

always the most concentrated, or, what is the same, the disease-produc-
ing germs, the Schizomycetes or bacillus germ.s, as I have called them
before (perhaps, erroneously, cf. below), are always the most numerous
in the excrements of animals in which the morbid process is x)rominently
developed in the intestinal canal. The duration of the disease in the
individual animals, or the time which elapses from the appearance of
the first symptoms tiU a termination, either in death or convalescence,
is reached, seems also to average a longer time this winter—in Hender-
son County at least—than last year at the other places named. Several
circumstances, undoubtedly, have combined to produce this result. Last
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winter, particularly in the latter part of December (1878) and in tlie

month of January (1879), the temi)erature of the atmosphere was very
low ; it snowed considerably ; the snow became very deep and covered
the ground for a long time ; consequently, everj'thing on the surface of
the ground remained unchanged and unmoved, and the evaporation of
moisture was A^'ery limited. The disease-producing- germs, or the Schiz-
omycetes, which constitute the cause and infectious principle of s\^^ne

plague, although not immediately and necessarily destroyed by frost

and snow—recent developments have shown that these germs may re-

tain their vitality for a considerable length of time even if imbedded in
ice—were prevented from rising into the air, and thus from being carried
by winds from one place to another, neither could the same be conveyed
from one herd to another in streamlets and currents of water, because
everything- was frozen and covered with snow; consequently, these
germs or Schizomycetes could not propagate ; they were kept dormant
or in a state of rest, and there can be no doubt that a great many, per-

haps most of them, were thus i)revented from finding their proper nidus
and therefore perished. Consequently, in the latter part of the winter,

1879, but little disease was existing. The plague had almost died out
everywhere. Toward spring, however, sporadic cases made their ap-
pearance, especially at the borders of timber lands and in swine yards
and pastures which contained old straw stacks, or something of a simi-

lar nature calculated to give shelter and protection and the means of
propagation (warmth and moisture) to the Schizomycetes or disease-

producing germs. From such centers, at the close of last winter when
snow and frost disappeared, the disease commenced slowly to spread,

"but in the spring nearly every week or ten days a pouring rain set in

and ijrobably washed away most of the germs or Schizomycetes which
existed at places accessible to swine, or at which a chance was given to

enter the organism of a hog or ])ig with the food or water for drinking.

Be that as it may, one thing is certain, immediately after a heavy or

pouring rain a perceptible stop or cessation could be observed in the
spreading of the disease, while each time after the lapse of about a week
a renewed spreading took place, to be interrupted only by the next heavy
or pouring rain. Thus the plague made but little progress until th^e

pouring rains became less frequent or ceased altogether, or till July and
August, when a drier season set in, in which heavy dews took the place
of heavy rains ; but even then, in midsummer, swine plague failed to

make as rapid progress as a year ago (1878), because the season very
soon became too diy to be favorable to a rapid and extensive propaga-
tion and dissemination of the disease-producing elements. Further,
during last fall and the larger part of the i^resent winter, the season,

with brief interruptions, has been very dry, at any rate in Henderson
County; and it seems a dry season is not at all favorable to the propa-
gation of swine plague, unless drainage is very poor and the soil is in-

clined to be wet. Careful observation has convinced me that continued
dry weather on the one hand and pouring rains on the other have a
decided tendency to reduce, and a common wet spell, brought about by
repeated light rains—a few of about a week's duration were experienced

—

wUl invariably promote the spreading of the disease. If it is taken into

consideration what has been ascertained in regard to the nature of the
Schizomycetes, and the manner in which they are conveyed from herd
to herd, and from animal to animal {cf. below), no explanation will be
necessary.
Whether the circumstances just related have also diminished the in-

tensity of the infectious principle or the vitality of the Schizomycetes
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by not affording favorable conditions for development and propagation,
or suflSciently frequent changes from within to without, and vice versa.,

of the animal organism, as seems to be the case, or whether they have
Gn\y reduced the number of those microscopic parasites by causing a
great many to perish, or denying them an opportunity to reach their

proper nidus or place of development in the body of a hog, will be very
difl&cult to decide, and is practically immaterial. ^

At first, it appeared that the disease was milder only in Henderson
County, and I thought the sandy soil, the hilly or somewhat broken sur-

face near the Mississippi Eiver, aud the, therefore, more i)erfect drainage
might have something to do with it; but this probably is the case only
to a very limited extent, because reliable people have assured me that
the disease was last year (1878) just as malignant in Henderson County
as in any other place. Still, the sandy soil, good drainage, &c., is prob-

ably not altogether without influence, especially if the season is inclined

to be dry, for, even during the present winter (1879-'80), the disease
proved to be more malignant in the eastern parts of the county, in the
vicinity of Biggsville, where the soil is darker and heavier and the sur-

face less broken than further toward the Mississippi.

One other circumstance may also have contributed somewhat in caus-

ing swine plague to be more lenient this year than a year ago. All con-

tagious and infectious diseases, in order to aiiect an animal, seem to

require in the latter a certain degree of predisposition ; in other words,
the disease-producing Schizomycetes, in order to be able to produce mor-
bid changes, seem to require certain conditions which do not exist in the
same degree in every animal, and which, to all appearances at least,

may even be entirely absent in some few animals, or may become par-

tially or fully exhausted, or completely destroyed under peculiar circum-

stances; for instance, by a previous attack. Further, it is well known
that on the first appearance of almost every contagious or infectious

disease those animals, as a rule, become affected first and succumb
soonest which possess the greatest predisposition or offer the most
favorable conditions for the development and the effectiveness of the
infectious principle. Swine plague does not seem to make an exception.

"Wherever it prevailed very extensively a year ago, itmaybe presumed that
the hogs and pigs which possessed a special predisposition, or offered very
favorable conditions, and became exposed to the influence of the infectious
principle, contracted the disease and have since died, aud consequently
are out of the way ; that most, if not all, of the older hogs at present
existing, especially as the disease prevailed last year almost everywhere,
are animals with comparatively little predisposition ; and that the pigsborn
since last spring and now living are mostly the offspring of sows which
were not much predisposed, or did not offer very favorable conditions

for the development of the disease. That such a difference as to predis-

l)Osition must exist becomes patent by the fact that in nearly every
affected herd, no matter how malignant the disease may prove to be,

one or a few animals will either remain exempted altogether or will con-

contract the disease only in a very mild form, and recover. It receives

also some additional confirmation by the fact that wherever swine
plague makes its appearance for the first time it usually proves more
malignant than at places at which it has been prevailing year after year,

provided the quantity and intensity of the infectious principle are about
the same. In Henderson County the disease has been an almost regular
visitor for twenty-seven years, and in Southern Wisconsin it is a com-
paratively new disease. According to a letter received in December
(1879) from a reliable person in Bloomiugtou, Grant County, Wiscon-



394 REPORT OF THE COMMISSIONER OF AGRICULTURE.

sin, swine plague, notwitlistauding a very small beginning—it was intro-

duced by one diseased pig from Iowa—in November last caused very
severe losses there.

FACTS AND OBSERVATIONS ILLUSTKATlNa THE MEANS BY WHICH
SWINE PLAGUE IS SPREAD.

«

1. 3Ir. Kennedy's herd, Rozetta, Henderson County, Illinois.—I made my
first visit to Mr. Kennedy's place on October 14, and found a few cases of

swine plague. His hogs bad been all right till within a few days. The
disease had been introduced by three animals recently bought out of an
infected herd.

2. Mr. ForicarWs herd, near Sageioivn.—I was at Mr. Forward's place

on October 20. He has no near neighbors. His farm is a very large one,

somewhat isolated, and situated at the head of several ravines. Con-
sequently several small streamlets, so abundant in Henderson County,
have their source on the farm, and only one has its source above, and
runs through it. The piece of ground used by Mr. Forward as a hog
pasture is flanked on three sides by timber, and his herd of swine, thus
somewhat protected by the lay of the land against an invasion of swine
plague, remained exempted from that disease until last year. Three-

quarters of a mile from Mr. Forward, situated at the head of a ravine,

which, however, does not extend through the farm, is a rendering-tank,

where dead hogs are rendered u^) into grease or lard-oil. At the tank
the carcasses are cut up, pieces are frequently lying about, and those

parts which do not contain any grease or which are^not worth tanking,

such as the lungs, intestines, &c., parts which usually constitute thd
principal seat of the morbid process, are thrown into the ravine, and
are washed away by the water if the season is rather wet, or remain
where they are thrown till it rains. Further down this ravine unites

with another one, and these two united form a small creek, which
empties into the Mississippi Eivcr. Every herd of swine that had access

to that creek became affected, and nearly every animal died. According
to Mr. Forward's statement, his herd of swine, about two hundred head,
remained exempted from swine plague till last winter (1878-'79). One
morning he found in his hog-lot the head of a dead hog, deposited there,

he thinks, by a dog, which picked it up at the rendering-tank. "When lie

found it his hogs were already feeding on it. Exactly six days later

some of his hogs exhibited symptoms of swine plague, soon a great many
became affected, and finally nearly every hog and pig of his herd died.

3. Mr. Robert Eodson, a storekeeper in Oquawka, made the following

statement

:

I have a farm on the banlis of Henderson River, and last year kept quite a herd of

hogs. One morning I found lodged at my hog-lot, which joins the river, a dead hog,

which had come down stream, and had probably been thrown in some distance above.

My hogs discovered it earlier than I, and were feeding on the carcass when I came.
Ten days later they commenced to die. My loss amounted to fully $1,500,

4. Mr. W. H. Lord, who lives in Warren. County, on the county line

between Warren and Henderson, stated to me on October 24 that he
had had no disease among his hogs since 1862 except two years ago,

when swine plague was communicated to his herd by a drove of hogs,

which came from an infected herd, and was permitted, in his absence,

to stay over night in his hog-lot. That his swine (his herd is not a large

one, and averages only about fifty or sixty head) remained exempt from
swine-plague every year except two years ago, notwithstanding the

disease prevailed in his neighborhood annually, is accounted for by Mr.
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Lord as follows : His Iiog-lot is ou high, dr}', aud bare ground ; contains

neither straw-stacks, rubbish, half-rotteu manure, nor pools of stagnant
water, and is kept as clean as practicable. Further, his hogs and pigs

are always confined to this yard, and are never allowed to run at large

;

they receive their water for drinking regularly from a good well, and
their food from a corn-crib, situated in the northeast corner of the hog-
lot. (I inspected his place afterwards, and found things exactly as

stated.)

5. Messrs. Moir and Peterson several years ago were engaged in the
distillery business, and fed about 2,000 hogs. Their hog-pen, which is

still standing, but has not been used for several years, is three hundred
feet long, and situated close to the bank of the Mississippi. Swine
plague broke out among their hogs and caused a heavy loss. Several
times it subsided, or was temporarily stopped by a liberal use of chloride

of lime, employed not only as a disinfectant a,nd used externally, but
also fed to the hogs by mixing considerable quantities of it with the slop.

As soon, however, as the use of the chloride of lime was discontinued,

the disease invariably, in a,bout a week, broke out anew, and was just

as malignant as ever. The experiment was repeated several times with
the same result. Finally Messrs. Moir and Peterson conceived the idea
of dividing the long pen into a dozen separate apartments by putting in

partitions, but the feeding-trough, extending through the whole length
of the building, from one end to the other, and sloping gently toward
the west, was not divided ; the slop, as before, was let in the upper,
eastern end, and ran down through the whole length of the trough to

the lower, w^estem end, where, finally, the refuse was emptied into the
Mississippi. After this but very few cases of sickness occiuTcd among
the hogs in the upper or eastern divisions, which received the slop clean
as it came from the distillery, while in the lower or western divisions, at

which the slop arrived after it had passed through the upper and mid-
dle parts of the trough, and had been soiled and contaminated by all

the hogs in the apartments above, nearly every animal became affected

and died. In the lowest divisions not one escaped, while in the upper
ones no deaths occurred. It is, however, but justice to state that Messrs.
Moir and Peterson, finding much more sickness in the lower than in the
upper part of the building, soon commenced to use the lowest division

as a kind of hospital, and used it almost exclusively for sick hogs taken
out of the upper and middle divisions, which, of course, accounts to

some extent for the slight mortality in the upper and middle divisions

of the building, and explains why everv^ animal died in the lowest divis-

ion, but it does not account for the numerous deaths in the second,
third, and fourth lowest divisions.

6. Mr. jSam. WMteman, near Eozetta, had swine plague in his herd a
year ago last vrinter, and disposed of every hog ?aid pig he could find

on the place. He intended to commence anew, and bought twenty head
of healthy shoats. After receiving them one dead pig, belonging to his

old herd, was found stiff and frozen in a fence-corner, where it had
died. It was immediately buried three feet deep, but in frozen ground,
and there the carcass remained frozen till the latter part of winter, when
it was found unburied and consumed by the twenty healthy shoats.
Ten days later the shoats commenced to die of swine plague.

7. Captain William Morris, in Bald Bluff Township, near the county
line between Henderson and Warren, gave me the following informa-
tion : Kear his farm. Snake Greek empties into the north branch of Hen-
derson River. About two years ago somebody dumped two loads of

dead hogs into Snake Creek, six miles above its junction with the river.'
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The stench, soon became almost unbearable, and every hog or pig which
had access to the creek or river became affected with s^vijie x)lague. Mr.
Morris at that time had a large herd of hogs, but he kept them shut
up in his hog-lot away from the river, and his herd was the only one
within six miles on that river which remained exempt.

8. Mr. Morrises herd of swine.—I was on his place for the first time on
October 31. He had then about four hundred hogs and pigs or shoats,

most of them running at large on a farm of 317 acres, and about forty

or fifty of his shoats showed such symptoms as are observed during the
first stages of swine plague. Only one animal had died {of. below).

He had bought, and received on October 18, a drove of hogs and shoats
—about thirty head—out of an infected herd. Some of the animals be-

longing to that herd still exhibited symi^toms of disease, but were con-

sidered as convalescent, while others appeared to be perfectly healthy,

or showed only slight traces of having been sick. When I was there

the whole drove was shut up by itself in a sei^arate hog-lot, but had been
driven over the farm, and was fed and taken care of by the same per-

sons who attended to the other hogs. The first symptoms of sickness

among Mr. Morris's old herd were noticed a few days ago, probably on
October 25.

9. Mr. Morris's herd again.—On !N"ovember 18, Mr. Morris informed me
that to test whether a wound would absorb the infectious principle, he
had, several days before, contrary to my advice, castrated a few (five)

apparently healthy boar pigs, and had kept them separated from the dis-

eased portion of his herd. When I was there (on November 18) three

of these pigs were dead, and a fourth one was in a djing condition, not-

withstanding the very mild form in which the disease was prevailing,

especially in the herd of Mr. Morris.

10. Mr. John Eagan, near Biggsville, informedme on November 19 that
his pigs commenced to show symptoms of disease just a week after they
had been marked by cutting their ears. Swine plague was prevailing

in the neighborhood.
11. Mr. Pendarvis, an intelligent farmer and dealer in cattle and hogs

at Karitan, in the southern part of Henderson County, informed me on
November 24 that a few years ago one of his neighbors lost nearly all

his hogs. In his hog-lot was an old straw-stack, which served as a
sleeping-place for the animals. A few months later this neighbor bought
a healthy lot of hogs or shoats, and turned them into the hog-yard
which contained the straw-stack. Swine plague very soon broke out
among them, and nearly all died. A whole year later this neighbor
again bought a healthy lot of hogs and turned them into the same yard
which still contained the same old straw-stack, and soon the disease

once more made its appearance, notwithstanding the fact that at that

time no swine plague was prevailing anywhere in the neighborhood.
After this the neighbor inclined to accuse the old straw-stack as the

cause of the mischief, removed it promptly, cleaned his swine-yard thor-

oughly, and kept it free from old straw, &c. He has not had a case of

swine plague among his hogs since the straw-stack was disposed of.

12. Mr. RickeWs herd, on Henderson Eiver, three miles from Oquawka.
I was on Mr. Eickett's farm on November 9. He has his herd of swine
divided, and keex)S one i^ortion, about thirty liead, in an inclosed yard
on high, dry, and bare ground, free from straw-stacks and stagnant pools

of water, where they receive their water for drinking- from a well close

to the fence. The other portion of his herd is running at large, and has
access to the river. Among the latter swine plague has luade its ap-

pearance, while the hogs which are kept in the yard are i)erre;.'tly healthy.
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Mr. Rickett stated that to his certain knowledge dead hogs have been
thrown into the river above and have floated down past his place.

13. Mr. William B. Grahani's herd, two miles from Biggsville. My
first visit to his place was on December 29. Mr. Graham's herd con-
sisted at that date of 127 hogs and shoats, a majority of which had been
ringed late in October. The whole herd had the rnu of a large pasture
and of a corn-stalk field, and slept till within two days in a huge straw-
stack. The common feeding-place was around a com-crib in the stalk-

field, and the water for drinking was obtained from a small streamlet of
running water flowing diagonally from northeast to southwest through
the pasture. This small creek or streamlet has its source above, on the
farm of one of Mr. Graham's neighbors, who also has his hog-yard or hog-
pasture on the same streamlet, but above. In the early part of Decem-
ber, or (more likely) in the latter part of I^ovember, swine plague made
its appearance in the herd of his neighbor, who immediately sold and
shipped his whole herd, probably to Chicago, as soon as he found his
animals sick and dying, or after he had lost a few. In Mr. Graham's
herd the disease made its appearance, according to his statement, on
December 21 or 22, but iDrobably a few days earlier, because the first

symptoms very likely had been overlooked. Up to December 29 three
animals had died, and were hauled away early in the morning before my
arrival by the "dead-hog man,'' or tank agent. I found from twenty-
five to thirty animals unmistakably sick, about forty or fifty doubtful,
and about iifty or sixty, to all appearances, perfectly healthy. Among
the sick ones, which were all such as had been ringed—at that time no
sick animal could be found among those that had not been ringed

—

about a dozen or more had badly swelled and ulcerating noses, and pro-
duced at each breath a snorting or snuffling noise. Although Mr. Gra-
ham, having invested in " sure-cure medicines," did not consent at that
time to subject his herd to an experimental treatment, or did not give
them into my charge, I advised him to separate the healthy animals from
those evidently sick, and to remove the former to a non-infected place
out of the influence of the infectious principle. When I visited him
again, on January 10, he had made a separation, but had moved the
healthiest or best portion of his herd to a piece of low ground, full of
hazel brush and low scrubs, situated below and to the southwest of the
old hog-pasture, and traversed by the same small creek. This was un-
doubtedly the very worst piece of ground to which he could have taken
healthy hogs for protection, because all the water passing through that
piece of ground came from the old hog-pasture, and the animals in con-
sequence had to drink infected water. On January 10 most of the ani-

mals taken to that piece of ground, and constituting originally the best
portion of the herd, had died; only a few were still alive.

14. Mr. CampbdVs herd at Monmouili.—]Mr. Campbell informed me on
February 11 that a few years ago he had his hog-lot on the banks of a
creek ; swine plague broke out in his herd and nearly every animal
died. He is sure the disease was communicated to his herd by the
carcasses of dead hogs which floated down the creek.
The above facts and observations, which have not been observed by

myself, have been communicated to me by reliable persons, whose verac-
ity cannot be doubted. They corroborate my former conclusions con-
cern iug the infectiousness and the spreading of swine plague, as stated
in my ])revious reports, and demonstrate especially

—

1. That swine plague, very probably, is not communicated, at least
not easily, unless the infectious i)rinciple (the Schizomycetes) is intro-
duced either into the digestive apparatus with the food or with the
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"water for drinkiug-, or directly into the blood tlirongli wounds, sores,

scratclies, or external lesions {cf. I^o. 4, W. H. Lord, and No. 12, Eick-

ett).

2. That the carcass of a hog or pig that has died of svrine plague will

communicate the disease to healthy swine, if eaten by the latter before

it is thoroughly putrified (r/. No. 2, Forward ; No. 3, Hodsou j No. 6,

Whiteraan).
3. That even frost is not sufficient to destroy the infectious principle,

provided the Schizomycetes, which constitute the same, are not exposed

for some time, for instance, on the surface of the ground, &c., to the

direct influence of the low temperature, but protected against external

influences by some organic substance {cf. No. 6, Whiteman, and No. 11,

Peudarvis.)
4. That swine plague is readily and frequently communicated to

healthy hogs by means of the water used for drinking, if it is contami-

nated with the infectious principle either by the carcass or parts of a

carcass of a dead hog, or by the excrements, urine, and nasal discharges,

saliva, &c., of the diseased animals, and that in many places a gross,

and sometimes even criminal, carelessness is prevailing in contaminat-

ing and infecting the waters of rivers, creeks, streamlets, &c., by allow-

ing diseased animals to have access to them, and by throwing in the

can asses of dead hogs, by which a considerable spreading of swine-

plague is effected (e/ No. '2, Forward; No. 3, Hodson; No. 7, Morris;

No. 12, Eickett; No. 13, Graham ; No. 14, CampbeU).
5. That one or a few diseased swine can, and frequently do, commu-

nicate swine plague to a whole herd of healthy animals by infecting the

food or v/ater for drinking by means of their dirty feet and noses, soiled

with their excrements, urine, nasal discharges, saliva, or blood, as the

case may be (c/. No. 5, Moir and Peterson ; No. 8, Morris j No. 13, Gra-

ham).
6. That every wound, scratch, or sore on the surface of the body con-

stitutes a port of entry for the infectious principle of swine plague, if

the latter is prevailing in the immediate neighborhood {cf. No. 9, Mor-

lis ; No. 10, Eagau ; No. 13, Graham).
7. That an old straw-stack—any other porous body undoubtedly as

well—may preserve the infectious principle for months, and even for a

whole year {cf. No. 11, Pendarvis).

8. That the infectious principle (the Schizomycetes) enters the animal

organism, and communicates the disease more readily and sooner through
external sores and lesions than through the digestive canal or any other

means {cf. No. 9, Morris ; No. 10, Eagan ; No. 13, Graham).

SWINE PLAGUE NOT LIMITED IN ITS ATTACKS TO SWINE.

That ST^ inc plague can be communicated to other animals besides

swine has been demonstrated by the experiments of Dr. Klein, Professor

Lav*', and myself, and also by several clinical observations; but the

question as to whether swine plague can also be communicated to human
beings is yet undecided, because such experiments, inocidaiions, necessary

to decide that question, can be easily made on animals, but, for obvious

reasons, not on hurnan beings. As to the latter, we have to rely entirely

upon clinical observation and accidental infection. The director (the

late Prof. A. C. Gerlach) nud the i'aculty of the Royal Veterinary S(;hool

at Berlin, Prussia, officially gave it as their o]iinion in a report bearing

date of February 25, 1875, that swine plague—"/uTWiorr/jfiff/Jsc/fe FolUcidar-

Di;pMherie des JJicMarms^^ in the report—can be communicated to human
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beings {cf. ^^GutachiUeher Bericlit vcher verdorhene Lehencucrstc,''^ cooi-

inunicatecl in Geiiacli's ^^ArcMv fuer icissenscMftlkke unci pralitisclie

TJderhcWcundc,''^ Vol. I, page 182). It may also not bo out of place to

relate a case that occurred last summer in Knox County, Illinois. A
well-to-do and bigbly respectable family, residing near Yates City, lost,

in last Julj', tliree children, aged respectively thirteen, five or six, and
two and a half or three years, of a disease diagnosed by the attending
physicians as dii^htheria. The two remaining children of the same
family also became affected, but recovered. Five physicians were in

attendance, and made a careful research as to the possible cause or
causes, and could find but one thing which might be construed as such.

The family used ice which had been taken from a creek into which,
above, some hogs (hogs that had died of swine plague) had been thrown
just before the water of the creek became frozen. My informants are a
highly respected i>hysician in Biggsville, Dr. Maxwell, and a near rela-

tion of the afflicted family, ^Slr. John McKee, who has a drug-store in
the same place.

FACTS AND EXPERIMENTS RELATING TO TREATMENT AND PREVENTION.

Considering it as one of the principal objects of my present investiga-

tion to ascertain what may possibly be accomplished in regard to treat-

ment and prevention, or rather as to arresting tlio spreading of swine
plague from herd to herd and from animal to animal by such means as
are at the command of the farmer, and can be employed by every one
who possesses common intelligence and an ordinary degree of watchful-
ness, I made quite extensive experiments with six different herds of
swine, numbering from twenty-odd animals to about four hundred, or,

on an average, about one hundred and fifty head eacb.

1. 31r. Kennedy's herd.—My first visit, as already stated, was made on
October 14. Mr. Kennedy kept his herd of swine, of twenty-odd head,
in a pasture a short distance from his house. He had recently bought
a few pigs out of an infected herd, and thereby introduced the plague
among his swine. I found three sick animals, among them one that was
very sick. These three, on my advice, were immediately taken out of
the pasture and i)ut in an open pen by themselves, built expressly for
them in the orchard. The other hogs or shoats were also taken out of
the pasture and shut up in a yard, which had formerly served as a cat-

tle-yard. The three diseased pigs were treate'd with hyposulphite of
soda, of which they received each, three times a day, a (heaped) tea-
spoonful in their water for drinking. I further instructed Mr. Kennedy
to feed and water each time, morning, noon, and night, first his healthy
shoats and then the sick ones, and not to enter or go near the pen or
yard of the healthy animals after he had been to the sick pigs. My
directions, as far as I could learn, have been faithfully complied with in
every particidar ; at any rate, the medicines have been promptly given
according to my directions. My su.bsequent visits to Mr. Kennedy's
herd were on October 17, 18, 21, 24, and 27. One of the sick pigs died
on October 23 and another on October 26 ; only one of the three recov-
ered, which, as I learned afterwards from Mr. Kennedy, was doing well
and was again with the herd. Of the latter, only one animal exhibited
once slight syinptoms as if affected—it coughed some—and although my
advice to separate it from the herd was not complied with, no further
developments have taken place. Tlie sick animal which recovered had
only a comparatively slight attack of the disease, and with the care be-
stowed upon it—a clean, spacious pen, clean water, and clean food

—
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woiild probably have recovered even if no metlicmes whatever had been
dsed. In this herd, therefore, the hyposulphite of soda probably failed

to do any good, although it seemed duriug the first week of the treat-

ment as if a slight improvement was observable, due, very likely, more
to a change of quarters, clean water, and clean food—in the pasture the
animals had access to a stagnant pool of water—than to the medicine.

Still, whenever mediciues are given, people, as a rule, are always inclined

to ascribe every change for the better to their use.

2. Mr. GilchrisPs herd.—Mr. Gilchrist lives on a large farm, twelve or

thirteen miles from Oquawka, on the Warren County line. My first

visit to his place was on October 14. His herd consisted of over one
hundred head of hogs and shoats, of which about forty showed more or

less plain symptoms of disease. Several animals had died. I requested
a division into at least three different lots, which may be designated as
jSTos. 1, 15, and 3. Lot Xo. 1, it was agreed, should only contain such
animals as appeared to be perfectly healthy, and without any symptoms
of disease ; lot No. 2 was to be composed of such animals as did not ap-

pear to be perfectly healthy, but did not show any plain symptoms of

swine plague ; and lot No. 3 should include aU those animals evidently

sick. Lot No. 1, Mr. Gilchrist promised should be removed to a piece

of ground—a small field without any water—which had been planted to

corn, was free from any old straw or other rubbish which might possibly

harbor any disease-germs, and was to be plowed the next day. Lot No.
2 he promised to put in another uninfected yard, separate from the reg-

ular hog-lot or pasture ; and lot No. 3, it was agreed, should remain in

the old hog-yard, occupied so far by the whole herd. It was further

agreed that lot No. 1 should receive twice a day ten drops of pure car-

bolic acid in the water for drinking for 150 pounds of live weight, and
lots Nos. 2 and 3 each, three times a day, a teaspoonful of hyposulphite
of soda for every 150 pounds of live weight. Enough of each medicine
was left to last from three to four days. When I made my second visit,

on October 18, I found that only a part of the medicine, the carbolic

acid, which had been given to the whole herd, had been used, and that

no separation had yet been effected, because Mr. Gilchrist, on account of

sickness, had been unable to perfect the necessary arrangements. The
field or piece of ground intended for lot No. 1, however, had been plowed,
and was ready for the reception of the animals. The plan of separation
underwent a slight change as to lot No. 3, which it was thought best to

divide again by putting the most seriously affected animals, lot No. 4,

in a couple of open pens, situated in the barn-yard, and originally built

for hog-X)ens, but unoccupied for a long time, and by leaving in lot No.

3, in the old swine-yard, oiily such animals as were evidently, though not
dangerously, sick. It was further decided that lots Nos. 1 and 2 should
be treated with carbolic acid, and lots Nos. 3 and 4 with hyijosulphite

of soda. On the whole the herd was not any worse than on my first visit,

except that a few more animals were coughing. Only one animal had
died, and a post mortem examination made of this, but the result was not
very satisfactory on account of the high state of putrefaction. Another
pig, however, about five months old, was killed by bleeding for the pur-

pose of a post mortem examination. Eesult: Morbid changes (hepa-

tization) in the lungs, and enlargement of the lymphatic glands, as
usual ; a few ulcerous tumors in the intestines ; numerous entozoa (alive)

in the choledochus, and some dead worms in the intestines. Went again
to Mr. Gilchrist's on October 21 and 24, and found that all arrangements,
as agreed upon, had been carried out. Lot No. 1 was on the plowed
ground; lot No. 2 in another separate yard; lot No. 3 in the old hog-
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lot; and lot No. 4, composed of seven very sick pigs, in a couple of small

open pens in the barn-yard, separate from any of the yards occupied by
the others. The medicines, too, had been given according to directions.

On examining the several lots on October 24, 1 found in lot JSTo. 1 a small
pig, a so-called runt, that showed symptoms of disease. It belonged to

lot No. 3, but being very small had crawled through the fence. It was
immediately removed, and afterwards killed for post mortem examina-
tion. In lot No. 2 a sick pig was also found, which was likewise removed.
In lot No. 3 nearly all the animals showed more or less plain symptoms
of disease, but none were very bad or dangerously sick. Lot No. 4, as

stated, contained the worst cases, and was originally composed of seven
animals, but the number had been reduced to fi.ve, for one had died,

and another had escaped over the rather low fence. Of these five ani-

mals, two, on examination, proved to be very sick.

The post mortem examination of the small pig, mentioned above, re-

vealed the usual morbid changes in the lungs and in the heart to a lim-

ited degree, and nothing extraordinary except a firm adhesion (or union
by firm connective tissue) between the posterior part of the left lobe of
the lungs and the costal pleui*a.

Left more medicines—carbolic acid and hyposulphite of soda—with
directions how to use them, with Mr. Gilchrist.

Went again to Mr. Gilchrist's on October 31, and found that the two
very sick pigs and one of the others of lot No. 4, and a few of lot No. 3,

had died, and that all others were doing well. In order to learn the final

result I visited IVIr. Gilchrist's herd once more, on December 16, and
found that no deaths, and no plain cases of sickness, had occurred in

lots Nos. 1 and 2, with the exception of the pig which was removed
from lot No. 2 on October 24, and died afterwards. Lot No. 2 had been
removed early in November to another yard or place, a piece of plowed
ground. In lot No. 3 comparatively very few deaths had occurred.

It must be stated that during the whole experiment none of the hogs
or pigs received any water except such as was pumped by a windmiU
fiom a deep well. Formerly the animals had access to a little streamlet
proceeding from some springs. The medicines (the carbolic acid and the
hyposulphite of soda) were given simply on account of their antiseptic
and disinfecting prox)erties, because there was reason to suppose that
the water used for drinking, notwithstanding it was pumped from a deep
well, might become infected, or be contaminated by Schizomycetes or
disease-germs floating in the air while exposed. It was pumped by a
windmill into a large and open wooden trough, situated in close prox-
imity to the pens of lot No. 4, and adjoining on the other side the old
swine-yard, occupied by lot No. 3. From this trough the water was car-

ried in buckets to lots Nos. 1, 2, and 4, and carried by means of a pipe
into lot No. 3.

3. Mr. Henry Rice's herd.—I visited Mr. Eice's place, about eight miles
northeast from Oquawka, for the first time on October 17. His hogs
and pigs had the run of the barn-yard and of two large pastures, one of
which contained water, and had also access to the stack yard, which
contained old straw stacks. I found nine decidedly sick auiiuals, and
five dead ones. Of the latter three were very much putrefied ; one had
died but two hours before, and the other died while I was there. Con-
sequently I had an opportunity of making two post mortem examina-
tions. The pig which had been dead two hours—an animal probably
six months old and iu good condition as to flesh—was examined first.

The morbid changes were as follows: Lymphatic glands enlarged, blood
coagulated and separated into dark clots and yellowish-colored serum,

26 Aa
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oue-third of the whole tissue of the lungs hepatized, the non-hepatized
liortions of the lungs partly lilled with fluid exudation and containing
innumerable small, reddish-brown specks, caused by extravasations of
blood (these lungs constituted, in their mottled appearance, and with
their numerous embolic hearths and extravasations of blood, a very
characteristic specimen, and I regret that I was not prepared to have
them photograi)hed) ; some serum in chest and pericardium ; all blood-

vessels of the auricles of the heart turgid with dark-colored blood. In
the abdominal cavity, one small, incipient ulcerous tumor and numerous
worms {Triclioceplialus crcnatus) ; in caecum, numerous ulcerous tumors in

different stages of development; spleen very largo and dark colored,

and other organs destitute of any morbid features.

The other animal, a four months old boar pig, was examined immedi-
ately after death. The morbid changes were as follows : Lymphatic
glands enlarged ; blocdof normal color ; considerable exudation (serum
and coagualtions, the latter principally on the anterior surface of the
diaphragm) in. the chest ; over one ounce of serum in the pericardium;
distinctly marked and fully developed hepatization only in the lower
portions of both lobes of the lungs, but incipient hepatization or fluid

exudation, and numerous small red spots of extravasated blood, each
about a large as a pin's head, everywhere through the whole pulmonal
tissue, but especially toward the lower border of the lobes ; the capillary

vessels of the heart, and i)articalarly those of the auricles, turgid with
blood. In the abdominal cavity : The whole peritoneum, but especially

the serous coat of the intestines, congested, that is, aU the smaller capil-

lary vessels turgid with dark-colored blood ; the intestines in many
places agglutinated (adhering) to the waUs of the abdominal cavity; the
liver very dark and congested ; the gall thick or almost semi-soUd ; the
mucous membrane of the stomach wine-colored, and almost black, and
very much swollen toward the pylorus ; the mucous membrane of the
duodenum black and gangrenous, and that of the jejunum purple and
wine-colored ; a large number of ulcerous tumors of various size in colon,

and a few in caecum ; no entozoa or worms.
Neither of the two pigs presented any external morbid changes, ex-

cept No. 2, which was slightly bleeding fi'om the nosewhen it was di'agged

from the place where it had died to the place where the post mortem ex-

amination was Diade.

The following arrangements were made : The whole herd, some sixty

odd head, was divided into two lots, No. 1 to contain the apparently

healthy animals, or those not evidently sick, and No. 2 to be composed
of seven very sick animals. On my arrival I found, as already stated,

nine very sick pigs, but one died during my presence, and another was
nearly half a mile from the barn-yard in the remotest of the two pastures,

and was there left to its fate, as it was expected to die within a short

time. The seven very sick pigs or shoats were shut up in a pen espe-

cially prepared for them, and lot No. 1, composed of those animals ap-

parently healthy, was allowed to go to pasture (the one nearest the barn-

yard) during the day, but was shut up in the barn-yard during the night,

from sundown till ten o'clock in the morning, or till the dew had disap-

peared from the grass. The barn-yard was on high and dry ground,

perfectly bare, and destitute of straw stacks, half-rotten manure, or pools

of stagnant water. The pasture, too, was destitute of old straw, &c.,

and contained no water. The animals, tlierefore, received no water but
what was drawn from a well in the barn-yard. Before my arrival the

herd had access to running water in the remotest of the two pastures,

and also to a stack-yard which contained old straw, All this was stopped.
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Lot !N'o. 1 was treated with carbolic acid in the water for drinking, the
same as lots ISTos. 1 and 2 at i\Ir. Gilchrist's place, because it was thought
probable that the animals of lot No. 1 might pick up some disease-pro-

ducing germs either with their food or with their water for drinking,

which was exposed in an open trough after it had been pumped from the
well. Lot No. 2, composed, as mentioned, of seven sick pigs shut up in

a pen, was treated with hyposulphite of soda, a tea-spoonful three times
a day for every 150 pounds of live weight, in the water for drinking.

The first dose of that medicine was given in my presence in skimmed
milk, and was taken by five of the sick pigs. One of them, after it had
taken some, commenced to vomit, but soon went to the trough for more.
Two had no appetite and refused to take anything.
The five dead pigs, the two examined included, were cremated in my

presence at the place where the autopsies had been made. One sick pig,

not under treatment, and apparently convalescent, was examined as to

temperature, and was found to be only 101^° F.

Went again to Mr. Eice's place on October 18. The sick pig. left

alone in the pasture, wa« dead, and had been cremated; the seven Sick

pigs in their pen (lot No. 2) were still alive. A " dead-hog man,'-' chai

is, a man who travels with a vragon through the country to collect the
dead hogs fi'om the farmers for a rendering establishment, had called at
noon, and come into the house while the family was at the dinner-taOie.

The stench emanating from his person and his clothes caused the whole
family to vomit. No wonder, therefore, that such men are instr'tmental
in spreading the disease wherever they go. Mr, Eice had ordered him to
keep away from his premises. There is considerable suspicion in Hen-
derson County, and elsewhere, that these " dead-hog men " find it some-
times in their interest to infect healthy herds of swine, expecially such
as are nearly ready for the market, and therefore promise a rich harvest.
Finding that all my arrangements had been faithfully carried out, I

left some more medicines (carbolic acid and hyposulphite of soda).
Went again to Mr. Eice's place on October 21. Of the seven sick pigs

three had died, one had escaped while the gate was open, and three were
still in the pen and alive. Of these latter I found two very sick, and
about ready to die, while one was apparently improving, and convales-
cent. All the animals of lot No. 1 were doing well. My directions had
been complied with in every particular.

Made another visit to Mr. Eice's place on October 27, and found that
all the diseased pigs of lot No. 2 (the seven shut up in the pen, and
treated with hyposulphite of soda) had died. The one that escaped
had been caught and again confined, while all others (lot No. 1) which
had been treated with carbolic acid in the water for drinking were doing
first rate. So it seems that in this case the hyposulphite of soda has
done no good as a curative remedy ; even the one pig which seemed to bo
convalescent or improving on October 21 had died. Afterward, on De-
cember 18, I made one more visit, and learned that no loss whatever had
occurred in lot No. 1, while in lot No. 2 every animal had died.

_
4. The herd of Capt. Wm. ALorris, which, as has been mentioned, con-

sisted of about four hundred animals. When I made my first visit on
October 31, about forty or fifty animals were coughing, and exhibited
more or less symptoms of swine plague. Only one animal had died,
and as it had been dead but a few hours a post mortem examination was
made. Morbid changes: Externally notliing abnormal, except a little

redness between the fore legs. Internally : Enlargement of the lym-
phatic glands ; extensive hepatization and numerous small extravasa-
tions of blood in the lungs j considerable exudation in the not yet hepa-
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tized portions of tlie pulmonal tissue, which caused the lungs to fill the

whole thoracic cavity. The substance of the heart appeared to be in a
state of congestion, and not only the auricles, but also the ventricles of

that organ presented their capillaries turgid with blood. In the abdom-
inal cavity the only morbid changes that could be found consisted in

incipient ulceration in the mucous membrane of the stomach. No en-

tozoa or worms, neither in the bronchiiie nor in the intestines.

Mr. Morris promisetl, at my request, to divide his herd into several

lots, and to separate the healthy animals from the diseased ones. I left

two pounds of carbolic acid to be given, to the healthy animals in the

water for drinking, and a quantity of hyposulphite of soda for the

diseased ones.

Went again to Mr. Morris's place on November 3. My directions had
been complied with. The whole herd had, been divided into six differ-

ent lots, the diseased animals by themselves and the healthy animals by
themselves, in different yards or inclosures. The medicines, the car-

bolic acid and the hyposulphite of soda, had been used and no deaths
had occurred. It even seemed as if the appetites of the diseased ani-

mals had somewhat improved, and as if the coughing had become a lit-

tle less. Still how much of the apparent improvement should be accred-

ited to the medicines, how much to the clear and cold atmosphere—the
thermometer indicated several degrees below the freezing point ; how
much to the continued diy weather—it had not rained for several

weeks ; and how much to the strict separation and the division of the

large herd into smaller lots, is very difficult to determine. At any rate

the disease prevailed in a very mild form in Mr. Morris's herd.

My next visit was on November 7, when I found the strict separation

broken up on account of the scarcity of water—it had not rained for

nearly a month. During the night the pigs were still kept in their

respective pens and yards, but during the day four of the diflterent lota

had access to a common trough to get water. The arrangement was as

follows: One well, separated by a fence, supplied two troughs with
water. One of the troughs was placed in a swine-yard, occupied by
about one hundred healthy hogs and pigs, and the other one was out-

side and furnished water for the four lots mentioned. The hogs and
shoats recently bought by Mr. Morris, as before mentioned, composed
the sixth lot, and were kept by themselves in the barn-yard, more than
forty rods distant from the other swine-yards, and received their water

for drinking fiom a well near the barn. I found nearly one hundred
hogs and pigs, or about 25 per cent, of the whole herd, more or less

coughing, a few thumping, a few limping, and some very much ema-
ciated, but only one animal dead. The carbolic acid had been used
freely in the water ibr drinking, and Mr. Morris is inclined to ascribe

the unusual mildness of the disease (caused undoubtedly by a combina-

tion of circumstances) to its effect. Left more carbolic acid and some
hyposulphite of soda.

On November 8 it commenced to rain, and continued for a week.
Went again to Mr. Morris' place on November 18. Found about 50

per cent, of the whole herd affected and coughing, but the disease was
of such a mild type that only three animals, which had been castrated,

had died, as has been mentioned before, or rather had been killed by
Mr. Morris when he found them past recovery. One of these tliree had
been dead only a day and had not yet been buried. It was in a first-

rate state of preservation, and therefore a good subject for post-nio7'tem

examination. Morbid changes: Externally, a little redness of the skin

on the lower surface of the body and between the fore-legs. Internally,
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lymphatic glands swelled ; adhesion, though not extensive, between left

lobe of lungs and diaphragm; both lobes externally very mottled in ap-

Iiearance, and diseased in about an equal degree, but the hepatized por-

tions and lobules alternating with almost healthy portions, and in the

latter numerous extravasations of blood presenting themselves as

small red spots.*

Those parte and lobules not yet hepatized, or perfectly impassable to

air, contained considerable exudation still in a fluid condition, and some
of the smaller bronchiae, especially those in the posterior portions of the

lungs, harbored a very large number of very line thread-shaped worms
{Strongyli paradoxus). As other morbid changes, may be mentioned
several ounces of serum in the chest, and more than one ounce in the
pericardium. There was nothing very abnormal in the abdominal cavity.

The dead pig was an animal about seven months old, and in a fair con-

dition as to flesh.

November 22.—The disease had developed a more malignant character.

Over two hundred animals were sick ; from forty to fifty were very bad,
and several deaths had occurred. Ordered once more a strict separa-

tion, which had become possible, since abundant rains had removed
the scarcity of water

;
gave some carbolic acid, and some salycilic acid,

and some hyposulphite of soda, to be tried on different lots, with in-

structions how to use it.

The continued rainy weather, the exceedingly bad conditions of the
roads, and the great distance of Mr. Morris's place ii-om Oquawka,
(about fifteen miles), prevented me from making another visit during
the month of November. I was, however, informed by letter, dated
December 1, that the separation had been carried out, the medicines
used according to directions, and that only a few animals had died, and
all those slightly aifected were recovering. I made afterwards, on De-
cember 18, another visit, and found the separation broken up again as
soon as an improvement became apparent. Still, comparatively few
animals, the exact number I was unable to learn, had died. Found one
dead animal when I was there. The post-mortem examination revealed
the usual morbid changes in the lungs, heart, pleura, pericardium, and
lymphatic system, but no morbid changes of any consequence in the
abdominal cavity, except enlarged glands and somewhat degenerated
pancreas.

5. The herd of Mr. Ely Beaty, about four miles from Oquawka. This
herd consisted of about one hundred head of hogs and pigs, and was
visited for the first time on December 20. Found two pigs dead and
fiv^e very sick. The herd was divided into two portions, and had been

• Tlie illustration, Plate II, presents the external surface of the left lobe, photo-
graphed from nature, but a little reduced in size, and somewhat distorted in shape on
account of its weight while suspended before the camera. The central portion of the
plate is a good representation, and shows the mottled appearance of the lobe, but the
left and u])per portion of the plate are poor, and were evidently not in focus. The
microphotoKra])h8, Plate III, figs. 1 to 6, were taken from slides of transversal sections
of pulnional tissue of the right lobe of the same lungs. Fig. 1, Plate III, taken from
a very thin section, shows nearly all the pulmonal vesicles perfectly closed ; fig. 2
shows diseased pleura and small blood extravasations ; fig. 3 is from a very thin sec-
tion, and shows diseased and thickened pleura. The normal pulmonal tissue is recog-
nizable, notwithstanding the pulmonal vesicles are more or less filled with exudation

;

fig. 4 shows extrava.sation of blood and hepatization, but the structure of the pul-
monal tissue can still be recognized ; fig. 5 shows in its upper portion a blood vessel
completely filled with blood ; and fig. 6, which was taken from a thicker section, not
stained, presents partially hepatized pulmonal tissue, in which the shape and form of
the pulmonal cells are yet visible. Figs. 1 to 5 were taken from sections stained with
Kleinenburg^H solution.
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for some time. About thirty of the older and larger animals were kept
in a high and dry pasture close to the house, and were said to he healthy;
consequently I had nothing to do vrith them. The other portion of the
herd, composed of about seventy, mostly small and young animals,
among which the cases of sickness and death had occurred, occupied
the barn-yard, and were allowed to roam on a large uncultivated tract

of very broken land partly timbered. This (infected) part" of the herd
was immediately divided ; all animals apparently liealthy were removed
to the orchard, and the diseased ones were allowed to stay where I

found them. Two other pigs were kept in an open pen adjoining the
bam, and separated from the bam-yard only Ijy a fence. These were
not disturbed, received no medicines, and did not become alfected. The
apparently healthy pigs removed to the orchard were treated with car-

bolic acid in the water for drinking, the same as lots ISTos. 1 and 2 of Mr.
Gilchrist's, and lot 1:^0. 1 of Mr. Kice. No medicines were given to the
five sick pigs, because they were small, emaciated, of little value, and
were not expected to recover. On December 22 three of the sick pigs

had disappeared and could not be found ; they had probably wandered
off to a nook in one of many ravines, and there died.

December 27.—No new cases of disease, except in that portion of the
herd composed of the older animals which were kept in the pasture.

An old stag, which had been castrated only a few weeks before, was
found dead. According to the information received, it had shown symp-
toms of inflammation of the brain for about twenty-four hours before its

death. It died on December 2G. Putrefaction had set in, but a post-

mortem examination was made for the purpose of learning whether the
animal was affected with swine plague or had died of another disease.

External morbid changes : the skin on the lower surface of the body
purplish-black ; the castration wounds not fally healed ; and the sper-

matic cords inflamed, enlarged, and almost black. Morbid clianges in

the chest : distinctly limited hepatization in the lower anterior or small

lobes of the lungs; numerous unusually largo extravasations of blood
in the pulmonal tissue ; the heart very much enlarged, about twice its

normal size, and full of dark-colored blood, only partially coagulated

;

several ounces of serum in the pericardium. In the abdominal cavity

nothing could be ascertained with certainty, as putrefaction was very
much advanced. The skull was not opened, because no instruments

were at hand. There can be no doubt the animal was affected with
swine plague, but it is doubtful whether death was caused by that dis-

ease or by something else—for instance, by an overdose of salt or brine

;

at any rate, the symptoms observed during life, if correctlj^ reported,

would justify such a conclusion.

Visited Mr. Beaty's herd once more in January, and found that the

five pigs which were sick on December 20 had all died, and tliat none
of the others, with the exception of the old stag, had exhibited any
symptoms of disease. After the 20th of December all received their

v\^ater for drinking from a well close to the house. Before that date, the
larger x>ortiou of the herd (the one kept in the barn-yard) had access to

several smoil streams of running water.
C. Mr. William B. Grahcmi's heril, two miles from Biggsville.—This

herd has already been mentioned. I made nij^ second visit to Mr. Gra-
ham's place on January 10, principally for the purpose of obtaining
fresh material for experimental purposes. About fifty animals of his

herd had died, notwithstanding the use of " sure-cure medicines," and
most of the hogs and pigs still alive were more or less affected. Mr.
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Graham was not at home, but as several dead pigs were lying about im-
buried, I was permitted to make a> post-morte^n examiuation and to take
all the material wanted. I chose a barrow about six months old,

which had died, probably, not over an hour before. The carcass, which
was but little emaciated, presented the following morbid changes : The
skin on lower surface of abdomen, betAveen the fore-legs, &c., was of a
reddish-purple color; lymphatic glands enlai'ged; about five or six

ounces of yellowish or straw-colored serum was found in the chest

;

about three-fourths of the whole pulmonal tissue of the left lobe and
more than one-third of the pulmonal tissue of the right lobe of the lungs
was morbidly changed, that is, presented hepatization in various stages
of development, and, therefore, a mottled or marbled appearance; at
several places there was adhesion between pulmonal and costal pleuras,

and between pulmonal pleura and diaphragm ; a few Strongyli paradoxi
in the finer bronchia) of the posterior portions of the lungs, but none
anywhere else ; about half of the whole surface of the pulmonal pleura,

even where not adhering to thewaU of the chest, coated with exudation
and rough ; heart but little changed ; some serum in pericardium. In
the abdominal cavity, stomach entirely destitute of any food, but con-

taining several entozoa and a quantity of yellowish mucus ; spleen en-

larged to about three times its normal size
;
pancreas somewhat changed,

presenting on its external surface small yellowish specks, resembling
detritus ; bile dark colored and thick ; liver, sub-venal glands, and kid-

neys without any \nsible morbid changes ; large intestines almost with-

out any food or feces, but containing a considerable quantity of intensely

yellowish-colored mucus; no ulcerous tumors anywhere, but mucous
membrane of large intestines somewhat swelled or thickened. I took
pieces of the anterior portions of both lobes of the lungs and one of the
glands of the mediastinum for further examination and for exi)erimental
purposes {cf. below).

Went again to ]\Ir. Graham's, at his solicitation, on January 12, when
he asked me to take charge of his herd and promised to comply with
my directions in every particular. Of the one hundred and thirty hogs
and shoats originally constituting his herd about seventy had died,

forty-niue were yet eating, though by no means perfectly healthy or free

from any infection, and the others were more or less sick, some of them
dangerously. The forty-nine animals mentioned were removed to a
large pen or inclosure made for them in the orchard, on high and dry
ground, where they received clean food (corn) and no water except
such as was i)umped from a well. The inclosure was free from old
straw, rubbish, «S:c., and the ground was bare. In my former experi-

ments I treated the diseased animals with hyposulphite of soda, and
met with very poor success, and used carbolic acid as a i)reventive med-
icine. In this present case I concludod to put the well-known antiseptic

and disinfecting j)ropertics of the hyposulphite of sorla to a test, and to

give that di'ug as a preventive and in somewhat larger doses than for-

merly—three times a day a tea-spoonful to every hundred pounds of

live weight—in the water for drinking to the forty-niue animals shut
up in the orchard. The other shoats which were evidently sick I left to
the treatment of Mr. Graham, with some " sure-cure medicine" of some
Iowa men, styling themselves, I believe, " The National Hog Cholera
Company." It may be remarked here, to avoid repetition, that Mr.
Graham's hogs (those separated and kept in the inclosure in the orchard)
consumed from January 12 to February 8 twenty-five pounds of hypo-
sulphite of soda furnished by me and several pounds (four or five)
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bought by Mr. Graham ; or each animal, on an average, consumed abont
three-fifths of a pound.
January 17.—Mr. Graham had been obliged to remove from the in-

closure in the orchard (out of the forty-nine) one decidedly sick animal.
Among the forty-eight thus left several were coughing* and looking
rather gaunt, but most of them were doing very well.

January 19.—ISTearly all of the forty-eight hogs and shoats are doing
well, and only a few show symptoms of disease, while most of the others
(those found to be sick on January 12) are dead. A heavy rain con-
verted the ground of the inclosure into mud and made it very uncom-
fortable for the animals. Mr. Graham, therefore, with ray consent, en-
larged the inclosure and took in a larger piece of the orchard. The
treatment otherwise remained the same.
January 24.—Went again to Mr. Graham's. Of the original forty-nine

hogs and pigs, forty-four were yet in the inclosure ; four sick ones had
been taken out and removed to the barnyard, where a. few other sick
ones were kept. In all forty-six of the original forty-nine were alive

;

five had been removed, and of these two were still living. Of the others
only a few were yet alive. Eleven or twelve dead hogs and pigs were
piled up in a heap close to the barn and two others were lying in a
fence-corner. I would have insisted on their burial or cremation, but
the whole premises were already about as much infected as possible,
and I thought that by allowing things to go on in the same way it

might make the test of the hyposulphite of soda more severe and more
valuable.

My next visit was on January 27. Found a few animals among the
forty-four in the orchard still coughing. The dead pigs were still lying
unburied.
January 30.—Found everything unchanged. The forty-four pigs in

the orchard were doing well.

My last visit was on February 4. Found the forty-four hogs and pigs
in the orchard all doing very well 5 those that had been coughing or
showing other slight symptoms of disease were recovering, and all

others had gained in flesh. When called up to be fed in my presence
every one responded with alacrity and appeared greedy. Of the origi-

nal forty-nine, forty-five were alive and doing well 5 five had been sepa-
rated, and of these four had died. Of all others two or three were
alive, except two boar pigs, which had not been with the herd, but had
been kept in a separate pen and had not become afi*ected. The dead
shoats were still lying around in the same places, and one pig which
had died two days before was even lying in the barn. I therefore urged
Mr. Graham to burn every dead animal at once and not wait any longer
for the " dead-hog man" to come around. I learned afterwards, by let-

ter, dated February 16, that one more of the sick pigs had died, while
no new case of disease had occurred.

Several other herds of swine, either diseased or reported to be dis-

eased, were visited, partly for the purpose of selecting suitable herds for

experimental purposes, but principally to obtain all the information
possible by my own observation and from what the owners might have
to communicate of their experience.
At Mr. Cortleyou's place I found one dead hog, and 2i>post mortem ex-

amination was made, which, however, revealed nothing new, except that
the lungs adhered almost everywhere to the walls of the chest. The
plumonal and costal pleurae were, at several j^laces, so firmly united as

to make it impossible to open the chest, and to remove the ribs without
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tearing- the tissue of the hmgs, or separating them by means of the knife

from the walls of the chest.

At Mr. Eadmacher's three post mortem examinations were made at his

solicitation, but the disease did not prove to be swine plague j no mor-
bid changes were found except an immense number of small acephalous
cysts or hydatids, situated on the serous membrane of the small intes-

tines.

At most of the places named I obtained some valuable information as

to the means and vehicles by which swine plague is spread, corroborat-

ing in every respect what I found before. As of special interest the ex-

perience of Mr. John Haley deserves a brief mention. Mr. Haley is a
farmer of superior intelligence, a good observer, and well acquainted
with the symptoms of swine i^lague in all its various phases. His herd
of swine consisted (in October) of sixty animals. Last July one of his

pigs exhibited plain symptoms of the plague. In order to prevent, if

possible, further mischief, he killed the affected animal at once, and
buried it four feet deep. He acted in time, because no other animal
had yet become infected, and his herd was saved. If swine plague were
everywhere dealt with in like manner as soon as it makes its appear-
ance the losses would be very few.

EXPERIMENTS WITH HEALTHY PIGS.

The observations in regard to the spreading of swine plague from
place to place, from herd to herd, and from animal to animal, and the
results obtained in the treatment and the measures of prevention ap-
plied to the six herds experimented with, made it desirable to determine
with certainty three important points. First, although my observations
left no doubt in my mind as to the disease being frequently, and prob-
ably in a majority of cases, communicated by means of contaminated or
infected water for drinking, a,bsolute proof was yet wanting, which, it

seemed to me, was obtainable only by a direct experiment, in which
positively healthy pigs, while protected against any other possible
source of infection, are compelled to drink water contaminated or in-

fected either with parts of a carcass of a hog that has died of swine
plague, or with the excrements, excretions, or secretions of an animal
affected with that disease. Second, the results of my experiments in
regard to measures of prevention proved to be exceedingly favorable,
and notwithstanding the uncommon leniency of the disease in four or
five herds experimented with—in the sixth one, that of Mr. Graham,
the plague proved to be malignant enough—it cannot be denied that
the measures of j)revention employed were attended with very good
and satisfactory results, and effective ; but the question remained to be
answered whether the good results were due mostly, or exclusively, to
the strict separation, which undoubtedly was of the greatest importance,
as it prevented, to a certain extent at least, a further influx of the in-

fectious principle, or whether the same were chiefly the effects of the
disinfecting and antiseptic properties of the carbolic acid and the
hyposulphite of soda, administered in the water for drinking, notwith-
standing that three drops of carboUc acid added to three ounces of
water infected with one drop of pulmonal exudation (in an experiment
made June 9, 1879), did not seem to be able to destroy the Schizomycetes,
or to prevent altogether their development. This question, too, could
be answered only by subjecting an undoubtedly healthy pig to the in-

fluence of the infectious principle in such a way as would surely bring
on the disease, and by treating it at the same time with one of those
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medicines. Third, I considered it as desirable to subject the vitality,

or rather efLectiveness of the Schizomycetes, or of the infectious princi-

ple, to a practical test after they had been preserved for a long time
(nearly a year) in a suitable vehicle outside of the animal organism.
In order to decide these i^oints, I procured three perfectly healthy and
vigorous pigs, free from any Tvounds or sores, each about four or five

months old, and weighing about ninetj^ pounds. (The three together
weighed 205 pounds.) In the midst of a large empty lot, on high and
dry ground, and inclosed by a good substantial board fence, which
permitted no animal larger than a chicken to crawl through, I built

them a pen of new lumber especially designed for my purpose. The
pen measured 12 by 8 feet, had a good board floor and a board roof,

and was divided by partitions, 4 feet high, into three separate apart-

ments, each 8 by 4 feet. The troughs, one for each apartment, were so

made as to facilitate cleaning and removing of the same if desired. I

received those pigs on January 0, kept them a few days for observation
as to their health, and commenced my experiments on January 11. It

was at fii^st my intention to procure for two of these pigs some water
from an infected creek or streamlet, but winter weather, frost, bad
roads, and a distance of seven miles or over between Oquawka and the
nearest streamlet known to be infected, caused me to abandon that pro-

ject, and induced me to substitute well-water infected on purpose with
infectious material. I procured the latter—pulmonal exndation, which,
undoubtedly, is neither as infectious, nor does it contain such an im-
mense number of Schizomycetes as the excrements and other excretions

of a diseased pig—from Mr. Graham's herd. The water was drawn
fresh (three times a day) from a good well, poured into the troughs, and
then contaminated or infected for each pig, Kos. 1 and 2, with a few
drops of the pulmonal exudation. Pig No. 1, wliich occupied the west
end of the pen, and pig Ko. 2, which was kept in the middle apartment,
received such infected water for drinking tluring four successive days,

or fi'om the evening of January 11, till noon January 15. Pig No. 1

received no medicine whatever, and pig No. 2 received each time,

together with the pulmonal exudation, six or seven drops of the con-

centrated carbolic acid (95 per cent, of Malliuckrodt'S cryst. carbolic acid,

and 5 per cent, of water) in the water for drinking. Pig No. 3, occupy-
ing the eastern part of the pen, was subjected to another experiment,
and received clean water, clean food, and no medicines of any kind.

Last winter (in January, 1879), while investigating swine plague in Lee
County, I had occasion to filtrate infectious pulmonal exudation, some-
what dilitted with water, for the purpose of freeing the same from the
Schizomycetes or disease-producing germs. I made repeated efforts,

and used filtering paper, but did not succeed. The filtrate, however,
which was perfectly clear, was preserved in a vial with a tight-fitting

glass stopi}er. Eepeated microscopic examinations (April 13, July 26,

November 15, and January 11) showed that the Schizomycetes had not
disappeared, and had undergone but very slight changes {cf. drawing.
Fig. XV). It was therefore to be supposed that the filtrate, which was
yet clear and transparent, and without any smell whatever, might stUl

possess its infectious properties. Consequently I concluded to use that
old filtrate for the purpose of testing the tenacity of life of the infectious

principle, and injected on January 12, 20 minims of the same by means
of a graduated hypodermic syringe into the cellular tissue, just behind
the fore-leg of pig No. 3.

January 12 to January 25.—All three pigs appeared to be perfectly liealtliy, and liad

good appetite ; at least none of tliem exMbited any signa or symptoms of disease.
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January 26.—Pigs Nos. 1 and 2 appear to be healthy, and have good appetite. Pi;;

No. 3, the one iiiocnlated -with the old filti:ite, shotrs plain eigns of indisposition, such
as drooping oftlio Lead, cousidcrable cougliiug, and partioA loss of aiipetite.

January 27.—Pig No. 1 shows uumistakablo symptoms of disease, such as coughing,
drooping of iLe head, loss of appetite, &c., and is less lively in its movements than
formerly. Pig No. 3 coughs repeatedly, and has very little appetite, but is apparently
thirsty. Both pigs (Nos. 1 and 3) have lost the curl in the tail. Pig No. 2 is perfectly

healthy, and has a vigorous appetite. This pig has received no carbolic acid during
the last four or five days, but now receives it again regularly three times a day, each
time sis to seven or eight drops in its water for drinkiug.
January 28.—Pig No. 1 is worse, coughs a good deal, droops its he.ad, eats scarcely

anything, and is very thirsty, but is still savage when touched. It may be remarked
here that all three pigs, being of "scrab" stock, with a slight mixture of Poland
China and Berkshire, and having been raised in a large herd, accustomed to large
fielda or pastures, were natni-ally very savage, which made a close examination exceed-
ingly difficult. For the same reason I found it impossible to ascertain the temperature
without using force, and causing thereby an abnormal rise. Pig No. 3 coughs repeat-

edly, breathes faster than usual, eats very little, is thu-sty, and its coat of hair looks
rough. Pig No. 2 is perfectly healthy ; its coat of hair is sleek and smooth.
January 29.—Pig No. 1 is worse, and evidently eufiering. Its respiration is very

much accelerated; the coughing is worse and more frequent; the thirst is increased;

appetite is wanting, and the coat of hair is looking rou^h and unclean. Pig No. 3 eats

a little more, but still coughs very much. Pig No. 2 has a vigorous api^etite, and is

perfectly healthy.
January 30.—Pig No. 1 coughs a great deal, is evidently in distress, and does not

touch its food. Its coat of hair is rough, and emaciation is visible. Pig No. 3 has
more appetite, eats about half its usual ration, and appears to be livelier, but is still

coughing. Pig No. 2 is perfectly healthy.
January 21.—Pig No. 1 about the same as yesterday; at any rate not worse. Pig

No. 3 is improving. Pig No. 2 is all right in every respect.

February 1.—Pig No. 1 eats some, but is coughing a great deal, and is thirsty. Pig
No. 3 cats more, but not a full meal, coughs less, breathes freer, and its coat of hair
looks less rough. Pig No. 2 eats vigorously, and is healthy.
February 2.—Pig No. 1 eats some, about half a meal, and don't seem to he as thirsty

as formcT-ly. Pig No. 3 eats nearly a full meal, and coughs very little. Pig No. 2 is

all right.

February 3.—Pig No. 1 is improving, eats about half a meal, but is still coughing.
Pig No. 3 has regained its ai)i)etite, and coughs very little. Pig No. 2 is as healthy as
ever.
February 4.—Pig No. 1 is improving, eats more than half a meal, and coughs bnt little.

Pig No. 3 has a good appetite, and seems to have fully recovered from its slight attack.
Pig No. 2 is perfectly healthy, and the use of carbohc acid is dispensed with. It has
received in all a little over half an ounce. Have never heard it cough.

February 5.—Pig No. 1 is improving, eats nearly a full meal, coughs very little, and
its coat of hair is smooth again. Pig No. 3 has fully recovered, and pig No. 2 is

healthy.
February 6.—Pig No. 1 eats well again, and shows no sign of disease, except now and

then a little coughing. Pigs Nos. 2 and 3 are healthy and ready for another experi-
ment. When the three pigs v/ere received, pig No. 1 was slightly heavier than pig
No. 3, and weighed over ten pounds more than pig No. 2. At present (February 6),
pig No. 2 is the heaviest, a,nd weighs at least twenty pounds more than No. 1, and tea
pounds more than No. 3.

When pig ISTo. 1 commenced to sliow signs of recovery, jiig 'So. 3 liacl

only a very slight attack, and was not expected to die. I thought of

kilHng it for the purpose of ascertaining the extent and the nature of the
morbid changes existing, but as I intended to make more experiments,
and as it is not easy to obtain suitable material v/hen wanted, I conclu-
ded to allow the animal to recover, and to save it for further use, but on
February 8, I was taken sick myself, and was thus compelled to aban-
don my phms for the time being. From Fabniniy to February 12,

the day on which I left Oquawka, all three pigs were doing well ana
improving.

MICEOSCOPIC EXAMINATION.

Special attention has been paid to the examination of the water of

such running streamlets, small creeks, and stagnant pools as were ac-
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cessible to diseased Logs. Most of the water examined under the mi-
croscope was taken from small runs, ravines, and pools of the hog pas-
tures of Messrs. Kennedy, Gilchrist, llice, and Morris, but samples from
other places have also been examined. The objectives used were a one-
ninth imm., or No. 8 Hartnack, a one-sixteenth imm., or ^o. 10 Hart-
nack, and a one-tenth oil or balsam-index imm. of Tolles, of recent
make and superior quality. The results, in all cases, have been essen-
tially the same. Besides some algse and other minute growths, I al-

ways found some globular and rod-shaped Schizomycetes, to all appear-
ances identical to those which occur invariably in the blood, lymph, ex-
udations, other morbid products, excrements, urine, &c., of the hogs
and pigs diseased with swine plague {cf. drawing. Fig. XYIII). It must
be stated, however, that every sample of water was taken from such a
place in the streamlets or pools where the water was known to have
been more or less defiled by diseased hogs.
The blood, exudations, &c., of nearly every animal of which a post

mortem examination was made, were also subjected to a microscopical
examination. Special care was taken in every instance to collect the
blood directly out of a blood-vessel in perfectly clean, so-called homoe-
opathic vials, which were closed immediately with new corks. The re-

sults have been essentially the same as those obtained last winter {cf.

next chapter).

The fact of finding globular and rod-shaped Schizomycetes, apparently
identical to those occurring in the diseased hogs, in all the samples of
water taken in i)erfectly clean vials from such small creeks, ravines, and
pools as had been used as drinldng and wallowing places of divseased

hogs, convinced me still more that a communication of swine plague
from one animal to another, and from one herd to another, is frequently,

and may be in a majority of cases, effected by means of the water for

drinking, if defiled by diseased hogs, or contaminated with the morbid
products of the disease or the carcasses of dead hogs. That such is the
case received additional proofs by the results of my experiments and
the good services of the carbolic acid and the hyposulphite of soda
mixed with the water for drinking, but particularly by the result of the
experiment with experimental pigs Kos. 1 and 2. If it were not so, the
carbolic acid especially, it must be supposed, could not have had much
effect.

THE SCHIZOMYCETES.

In my former reports I adopted the name of " Bacillus-sids " for those
globular and rod-shaped parasites of the Schizomycetes family which
are invariably found in the blood, the morbid products, the excretions,

the secretions, &c., of swine diseased with swine plague, and which, for

reasons stated in my previous reports, I am obliged to look upon as con-

stituting the infectious principle and the real cause of that disease, for

the following reasons : I called those Schizomycetes, when presenting
themselves in their rod-shaped or higher developed form, '^BacilW^ (lit-

tle sticks), partly on account of their stick -like shape, and partly on
account of their, in many respects, close relation and similarity—by
constituting the cause of an almost equally destructive disease—to the
well known " Bacillus anfliracis,^^ and I gave them the name " suis " from
sm (swine) as constituting the cause and infectious principle of a dis-

ease peculiar to that animal, though communicable, under favorable
circumstances, to others. I was then, however, not sufiiciently ac-

quainted with the exact classifications of the various disease-producing
Schizomycetes, as made by different European authors, such as Cohu,
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Billroth, Klebs, and others, and I would not have attempted to name
them at all had I found them named or sufficiently described by any one
else. Since then I have worked considerably with the microscope, and
have become somewhat familiar with the classifications adopted by the
Europeans, which, it must be regretted, differ widely, and, owing to

almost insurmountable difficulties, are yet unsatisfactory. All, how-
ever, seem to agree that those Schizomycetes classed by them under the
name of " Bacillus " do not form clusters or colonies (Easen, zoogloecv-

masses, gliacoccos, or coccoglia), and do not undergo metamorphoses fi'om

globular to rod-shaped Schizomycetes, two things decidedly character-

istic of the microscopic parasites of the Schizomycetes family as found
in swine plague ; consequently the name adopted, Bacilhis, was not well
chosen, and is not suitable. Cohn, considered as one of the best au-

thorities, discriminates Sphcerobacteriaj Microhacteria, Desmohacteria,
and Spirobacteria, and divides the former in Chromogenic^ Zymogenic^
and Pathogenic Sphwrobacteria. According to his classification the Schi-

zomycetes of swine plague, in their globular form, would come under
the head of Pathogenic ISphcerobacteria, and in their rod-shaped or stick-

like form under the head of Microhacteria, under which he arranges
only two species, Bacterium termo, and Bacterium lineola, neither of
which is identical to the rod-shaped Schizomycetes of swine plague.
Bacterium termo is much more lively in its movements than the latter,

which, also, invariably disappears as soon as Bacterium termo or putre-
faction bacterium makes its appearance in large numbers, and Bacterium
lineola is considerably larger. Bacillus anthracis is classed by Cohn
among the Besmobacteria, of which he gives it as a characteristic that
the same never form any clusters or zooglcea-masses. Spirobacteria (see

sub. lY in drawing in my first report) have been found a few times,

but I am convinced their occurrence was accidental.

Billroth makes a different classification, and objects to a separation of
the globular from the rod-shaped Schizomycites, as both forms belong
to several species, and constitute only different stages of development.
According to his classification the Schizomycetes of swine plague would
come under the head of CoC'Cobacteria, and might be called Goccobacteria
suis.

Two of my drawings (one sub. VJJ in my first report, and another
one in my second) present club-shaped bacteria or Schizomycetes. These,
according to Billroth, are Sel^obacteria, and constitute a higher develop-
ment of Coccobacterium. The bright and light-refracting granules or
globules which constitute the knob, situated in some of the Hdobacteria
at one end, and in others further toward the middle {cf. di-awing in my
second report), are capable, according to Billroth, of enduring high de-
grees of heat and cold, and may even completely dry up without being
destroyed, or losing their germinating power. If moistened and swelled
again in a sufficiently wet or watery substance, they will produce a great
many very fine and pale spores {micrococcos), which are usually envel-
oped in a pale viscous substance (glia) ; such a group of spores, colony,
or cluster {gliacoccos or coccoglia), remains for some time together, or at
rest. These spores, or micrococcos, can multiply by division, and after-

wards either remain together as irregular-shaped clusters, or coccoglia-

masses, or in form of chains {streptococcos) ; or, if the glia formation is

destroyed, multiply further as single micrococcos. In most cases, how-
ever, these spores, or micrococcos, which have come forth from the Relo-
bacterium, soon stretch or grow lengthwise, and become rod-shaped bodies
(bacteria). In fluids these bacteria, after some time of rest, commence
to move, work themselves out of the glia or viscous substance, and
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swim about in tlie fluid (swarming vegetation-spores, or swarming bac-

teria). During tliis swarming iieriod and later, after tliey have found
somewliere a place of rest, these bacteria begin to stretch or to grow
longer—sometimes yevj long ; a traverse furcation appears in the mid-

dle; the ends commence to swing to and fro, and finally a separation

takes place, and the long bacterium is divided into two. Usually the

ends divide again and again, till finally the joints sometimes become so

short as to be not much longer than thick. In other cases only lines of

demarcation are formed, and an actual separation does not take place,

at least not at once. Li such a case the joints are first square, but soon
become round, and then the hacterium {sirepto bacterium) resembles a
coccos chain. If the glia which envelops the crecos-colonies, from which
the bacteria come forth, is very thick and tough, and if the bacteria part

from each other by separating continually, new glia and no chains are

formed, then confluent and resting (motionless), Glia and Petalobacteria

are produced, and their elements, especially on the surface of a fluid,

can vegetate for a long time without obtaining motion.

According to Billroth the final changes of the bacteria and bacteria

chains, which have been without motion from the beginning, or have
come to rest after a period of sv/arming, may differ as follows : 1. The
plasma may pass out of the envelope in form of a sterile viscid sub-

stance, and the empty envelope remains. 2. The plasma may become
crenated in diiferent directions (moniliform), while the envelope remains;

the crenation leads to separation, and pale globules {micrococcos) are

formed, which multiply more and more within the envelope, and grow-

ing, roundish-shaped, "palmelloid-ramifled, and cylindrical cells or sacs,

fuU of micrococcos (ascococcos) are produced. These cells or sacs finally

break or dissolve, and the micrococcos become free. What becomes of

them Billroth leaves undecided. 3. The plasma of a bacterium contracts

to one or more shining or light-refracting globules, with dark outlines,

and thus the Edohacteria, commenced with, are formed.

As nearly all these various changes and formations have been repeat-

edly observed, it may be that these club-shaped formations, or Helobac-

teria, of Billroth, which I was inclined to look upon as foreign to the

disease, arc only a higher development, or another form of the swine-

plague Schizomycetes.
Klebs has the'^ same objections to Cohn's classification as Billroth, but

does not agree with the latter. He divides the Schizomycetes (Naegeli),

which he calls Schistomycetes, into two groups, Microsporines and 3Io-

nadines. According to his classification the Schizomycetes of swine
plague would come under the head of the former, of which it is a main
characteristic that the same do not develop any oflensive gases, like the

members of the second group, the Monadincs.

It may be asked, which of the various forms presented in the draw-
ings represent the true swine-plague i)roducing Schizomycetes °? I will

try to answer as well as I can. In the first place, the drawings, especi-

ally those accompanying my first report, are not as accurate as I de-

sired them to be, because I am no draughtsman, and in the beginning
of my investigation had to work with objectives—my best lens was a
No. 8-im. Hartnack, much inferior to those I have now, a one-tenth
ToUes and No. 10 Hartnack ; therefore I had difiQculty to get sharp and
accurate outlines, and still greater difficulty in reproducing them on
paper. Secondly, a great many Schizomycetes, being so exceedingly
small, appear to be very similar to each other; Q,i-.\iQ,Q\^\\y Bacterium ter-

mo, so often met with, is very similar in appearance to the rod-sbaped
Schizomycetes of swine plague, and unless a very superior lens of high
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magnifying power is used, a Tolles jV? for instance, can sometimes hard-

ly be distinguished from the hitter, except by its livelier movements,
which, of coiu'se, cannot be shown in a drawing. Two or more species

of Schizomycetes may be very simihir in appearance, or so nearly alike

as to make a discrimination impossible, and still they may possess en-

tirely different properties, and produce very different effects. The fol-

lowing may serve as an illustration : The pigment-bacteria, or cliromo-

genic spliaerahacteria of Cohn, are all alike and cannot be distinguished,

and still the various species i^roduce different colors, but each species

invariably the same. One, for instance, produces green, another red,

another blue, another orange, and so on. The Schizomycetes of swine
plague and those of putrefaction, though similar in form, are entirely

different in their effect, and even antagonistic to each other in so far as

the former, as has already been stated, commence to disappear as soon
as the latter make their appearance. To show the ^asible difference be-

tween the swine plague Schizomycetes and Bacterium tenno I refer to

drawing, Fig. XIX a and &, which represents the latter after Siedamgro-
tzky and Cohn.
Not all the small particles, however, which are sometimes seen swim-

ming in the blood or blood serum, and may even shovr a slight motion,

are micrococci, or globular Schizomycetes; some of them are products
of detritus, or minute fat globules, &c. But those minute globular

bodies, which strongly reflect the light, are sometimes even more nu-
merous than the blood-corpuscles, and are not destroyed by adding aweak
solution of caustic potash, must be considered as micrococci, or globular
Schizomycetes. Further, where clusters or colonies [gliacoccos or zoo-

gloea-ma-sses) are existing, and where rod-shaped Schizomycetes or bac-

teria are accompanying the spherical forms, then no doubt can remain.
There are yet several other means by which their tnie nature can be
determined, but to enumerate them would lead too far, and will not be
necessary. One other point, however, may yet be mentioned. If the
small globular bodies, seen under the microscoi)e, are detritus or min-
ute fat-globules, they will, at best, remain as they are, but will not
propagate or increase in numbers like the micrococci, which multiply or
propagate in many other fluids besides blood, if put into them, and even
in fluids entirely different from that in which they have been found. In
other words, the micrococci can be cultivated, and detritus and fat-

globules cannot.
Under some circumstances the swine plague Schizomycetes are easily

destroyed, for instance, if exposed on a bare, dry surface to the rays of
light, or a free access of air ; but in a suitable vehicle or nutritious sub-
stance, or protected by a porous body which keeps them moist and
warm, their tenacity of life seems to be very great {cf. experiment with
experimental pig No. 3, and the case communicated by Mr. Pendarvis).
It is also a well-known fact that in the spring, particularly if a hard or
dry winter has been destructive to the infections principle, swine plague
almost invariably makes its first appearance again in swine-yards which
contain old straw-stacks, «&c., at the edge of the timber, or in some other
sheltered nook or corner where the Schizomycetes have found protection.
As to a proper vehicle or nutritious substance or fluid, the Schizomyce-
tes of swine plague do not seem to be as particular as many other kinds.
Water, especialiy if it contains a slight admixture of organic gu])stan-
ces, is about as suitable as anything else.

The swine-plague Schizomycetes, even in a very sick animal, or in the
carcass of one that has just died, are never as numerous in the (fresh)
blood as in the morbid products, the urine, the excrements, the lymph,
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the pulmonal exudation, &c., and are usually found in tlie fresh blood

taken from a vein or artery and examined immediately, only in their

globular form. As I stated in my first report, and recent observations

have confirmed it, the globular Schizomycetes undergo changes, develop,

and, at a certain stage of their development or growth, form clusters or

colonies {zoogloea-msiSSQS or coccoglia) ; these clusters, it seems, are

formed principally in the smaller, narrower vessels, get stuck in the finer

or finest capillaries, and obstruct them ; then these zoogloea masses di-

vide, or parts are torn off by the pressure of the blood-current, are car-

ried a little farther, and cause new obstructions, or form emboli, a proc-

ess which, it appears to me, causes most if not all the morbid changes.

At any rate, in such embolic hearths, not only in the lungs, but in other

tissues just as well, whole nests of paitially developed (globular, double,

and rod-shaped) Schizomycetes can be found. It is therefore but nat-

ural that the circulating blood contains comparatively (not positively)

few Schizomycetes, because the latter are carried into, get stuck,

congregate, and accumulate gradually in the capillaries already ob-

structed by the viscous clusters. Besides, in the emboli in the affected

tissues, the Schizomycetes can always be found in great abundance in

the lymphatic glands, in the kidneys, in the extravasated blood, and in

the ulcerous tumors ; in the kidneys, probably, because through those
organs a great many Schizomycetes are eliminated. They are also thrown
off or discharged through the intestines, the lungs, and the skin, and,

perhaps, through the salivary glands and the mucous membrane, but
that I do not know.
Most of the German investigators claim for the disease-producing

Schizomycetes the same principle as the ijutrefaction and ferment-bac-

teria, that is, chemically acting or poisonous properties. Whether the
swine-plague Schizomycetes act also as a poisonous substance, and
not simply in a mechanical way, I do not know, because I have no proof
of their chemical action, but that the many millions or billions existing

in one diseased animal are able, notwithstanding their minuteness, to

produce important changes by robbing the animal organism of nutritive

material, and by depriving it of large quantities of oxygen, directly as
well as indirectly, is very evident.

One other question may be asked. Where do the swine-plague Schiz-

omycetes come from ? This question cannot be satisfactorily answered.
Only one thing is certain, they immigrate or enter from the outside, and
are not developed, as has been claimed by several authors, under the
influence of the disease from germs pre-existing in the normal blood.

Whei'ever swine-plague Scliizomycetes do not find an entrance^ there no
swine plague ivill appear.

RESULTS AND CONCLUSIONS.

These are in perfect harmony with those obtained in the fall of 1878,
and in the winter and spring of 1879, andmay be briefly stated as follows

:

1. The most effective means of prevention that can be applied by the
individual owners of swine consists, first, in promptly destroying and
burying sufficiently deep and out of the way the first animal or animals
that show symptoms of swine plague, if the disease is just making its

appearance, and in disinfecting the pi^emises, or, if that is difficult, in
removing the herd at once to a non infected place, or out of the reach of
the infectious princii)le. If possible the herd should be taken to a piece
of high and dry ground, free from any straw and rubbish—if recently
plowed, sti41 better—and should there receive clean food and no water
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except such as is freshly drawn from a well. If this is complied with,

and if all communication whatever with any diseased hogs or pigs is cut-

off in every respect, which is absolutely necessary, and still danger
should be anticipated, for instance, if one or more animals should have
become infected before the herd was removed, or a possibility of either

food or water for drinking being or becoming tainted with the infectious

principle should exist, the danger may be averted, or at least be very
much diminished by administering three times a day in the water for

drinking eitlier some carbolic acid (about ten droj^s each time for every
150 pounds of live-weight), or some hyposulphite of soda (a tea spoonful
for every 100 pounds of live-weight), till all danger has disappeared.
Second, wheie swine plague has been allowed to make some progress
in the herd, or where the presence of the disease is not discovered until

severa-l animals have been taken sick or have died, others have become
infected, the best that can be done is to separate at once the healthy
animals from the diseased and suspected ones ; to place the healthy ani-

mals by themselves and the doubtful ones by themselves 5 to separate,

disinfect, and ti-eat the animals in the way just stated. Special care
must be taken to i)revent any communication, direct or indirect, between
the three different parts of the herd. If one i>erson has to do the feed-

ing, &c., he must make it a strict rule to attend always first to the
healthy animals, then to those considered as doubtful, and last to the
sick ones, and must never reverse that rule, or go among the healthy
hogs or pigs after he has been in the yard or pen occupied by the others.

If possible each portion of the herd should have its own attendant, who
should not come in contact with any of the others. The separation must
be a strict one in every respect ; even dogs and other animals may carry
the infectious principle from the diseased animals or from the yard occu-

pied by them to the healthy hogs and pigs. Buckets, pails, &c., which
are used in feeding the sick hogs should not be used for the healthy
ones, because the infectious princii)le may be conveyed by them from
one place to another. Last but not least, it is very essential that the
yaid or hog-lot occupied by the healthy portion of the herd be higher
than that occupied by the others. If it is lower, and especially if it is

so situated that water and other liquids from the other hog-lots can
flow into it, or over it, the separation is worse ttian useless, for then the
healthy portion of the herd will surely become infected unless the ground
is exceedingly dry. Third, whenever swine plague is prevailing in the
neighborhood, any operation, such as ringing, marking by wounding, or

cutting ears or tail, and castration and spaying particularly, must not
be performed, but should be delayed until the disease has disappeared,
or does not exist anywhere within a radius of two miles. If such opera-
tion should become absolutely necessary, the wounds must be dressed
at least once a day with an effective disinfectant, for instance, with a
solution of carbolic acid or thymol, till a healing has been effected.

2. Swine plague is very often communicated from herd to herd and
from place to place by a careless, and, in some cases, even criminal con-
tamination of running streamlets, creeks, and rivers with the excre-
ments and other excretions of diseased hogs and pigs, and with the car-

casses and parts of the carcasses of the dead animals. This source of
the spreading of the disease can be stopped only by declaring such con-
tamination of streamlets a nuisance and making the offense punishable
by law. Allowing swine affected with the plague to have access to
such streamlets should be considered as constituting good evidence of
euch a contamination, as also the throwing of dead hogs, or parts of a
carcass, into such streamlets, creeks, or rivers.

27 AG



418 REPORT OF THE COMMISSIONER OP AGRICULTURE.

3. The renderiDg' tanks established in almost every locality in which
STTine plague is or has been prevailing, contribute very much, directly

and indirectly, to the spreading of the disease. They contribute di-

rectly by disseminating the infectious principle wherever the tank-

agent-s, who collect the dead hogs from the farmers, travel with their

wagons; and by contaminating and infecting, in many instances at

least, the waters of streamlets, creeks, and rivers with such parts of the
dead hogs as are not worth rendering, but which constitute the principal

seat of the morbid process. Indirectly they contribute by inducing the
farmers to leave their dead animals lying around unburied, thus remain-

ing a source of infection until the "dead-hog man" comes and takes
them away. If transportation of swino that have died of the disease is

prohibited by law, the numerous rendering tanks wiU soon disappear,

and another source of infection will thus be closed.

4. The disease is spread not only by the transportation of dead hogs,

but also by that of diseased ones. That such is the case becomes ap-

parent by the fact that swine plague in its spreading not only foUows
the course of streamlets, creeks, and rivers, but also travels along the

lines of railroads and public highways. All traffic in, and transporta-

tion of, diseased hogs and pigs, and of animals that have died of swine
plague, should, therefore, be stopped ; and sending diseased swine to

market—a very common practice at present—should be made a criminal

offense. Further, a law which would compel every owner of swine to take

care of them, to confine them to his own premises, and not allow them
to run at large on public highways, &c., would, if executed and complied
with, do a great deal of good, and prevent a gTcat many infections. It

has happened very often that a stray hog or i)ig has carried the disease

into a healthy herd; and, vice versa, it has happened also—perhaps

just as often—that a hog or pig has become infected whUe among other

swine and, coming home again, has introduced swine plague into the

herd to which it belonged.

5. As to sweeping and effective measures of prevention, I would only

repeat what I said in my last report. No authenticated case of a sponta-

neous development of swine plague has yet come to my knowledge, and
the disease, I am more convinced than ever, can be stamped out, but
only by adopting the most stringent measures, such as I advocated in

my last report. If the stamping-out process is begun in the winter, af-

ter the fat hogs have been sold or butchered, and before the spring pigs

have been born, the difficulties will not be insurmountable, and the

hardships or inconveniences necessarily to be imposed upon the own-
ers of diseased swine will not be as great as might be supposed.

The best method, as stated before, would be to kUl and bury or cre-

mate, immediately, every hog or pig that shows symptoms of sv/ine

plague. Where this cannot be done, the diseased or infected herds

must be isolated from all healthy animals for a period extending at least

to t^o months after the last sick animal has died or recovered. All

dead hogs or pigs must be immediately buried or burned
;
persons at-

tending to sick hogs should bo prohibited from going among healthy

swine ; infected strawstacks, &c., should be burned.
6. As to medicines for the purpose of prevention, carbolic acid given

twice or three times a day in the water for drinking has proved to be of

value, and has done good service, and so has hyposulphite of soda.

These medicines are valuable, and have proved to be eftective, especi-

ally in oases in which there is reason to suppose that the water for drink-

ing or the food may become infected, but it is doubtfal whether the

disinfecting and antiseptic properties of those medicines will be sufficient
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to destroy the infectious principle or its effect, if its influx is a great

one, and continued by keeping healthy and diseased swine together in

the same lot, yard, or pen. A strict separation is necessary, at any rate

of the greatest importance, because the eiiect of the infectious principle,

like that of an accumulative poison, seems to increase and to become
more intense or violent after each new influx ; in other words, the dis-

ease, as a rule, will be the more malignant, and the time of incubation

or period of colonization will be the shorter the greater the amount of

the infections principle introduced. Other disinfectants, such as sali-

cylic acid (rather doubtful) and thymol have probably a similar effect

as carbolic acid, but are rather expensive, and therefore can be made
use of only on a small scale.

7. Salt and ashes, sulphate of iron or copperas, sulphur, assafcetida,

black antimony, lime, coal, carbonate of soda, soap, oil of tui-pentine,

and quite a number of other similar substances, singly, and in various

combinations, have been used very extensively by a large number of

farmers in different parts of the State, and at diflerent seasons of the

year, but notwithstanding diligent inquirj', I have failed to learn of a
solitary case in which any of those substances, or any combination of

them, has produced favorable results, or in which their use has been fol-

lowed by a decrease in the mortality that might not be ascribed more
reasonably to other causes. Sulphate of iron especially is of no value,

neither as a preventive nor as a remedy. Mr. Bassett, an intelligent

farmer in Champaign County, tried it thoroughly, and has used it ex-

tensively, and lost 96 per cent, of a very nice herd of shoats. Others
have met with similar results.

8. As to a treatment of the diseased animals, there can be no doubt
that a good hygienic treatment—a strict separation of the diseased ani-

mals from each other, so as to prevent any further influx of the infectious

principle is advisable. Swine diseased with the i)lague evince very often

a vitiated appetite for the excrements and the urine of their companions,
and as these excretions contain immense numbers of Schizomycetes,
spherical and rod-shaped, and are therefore highly infectious, more and
more infection or disease-i^roducing elements will be introduced into

the animal organism if that vitiated ai^petite is satisfied. Clean
quarters and clean troughs (it is very important to clean the troughs
after each meal), clean and fresh well-water to drink, clean food to eat,

reasonable and adequate protection against the inclemency of the
weather (against heat as well as against cold, rain, snow, &c.), and pure
air to breathe will go a good way and may save many an animal.
As to a medical treatment, it would be necessary, if anything at all

is to be accomplished, to subject every individual animal to a special

treatment, dictated by circumstances; but as this is impossible,
especially in a large herd of swine, not much can be expected from the
use of medicines unless a " specific" is discovered that is simple of ap-
plication. If such a specific remedy is existing, one would suppose,
from the nature of the disease, it must be among the antiseptics or dis-

infectants. I have tried several of them, and so fer have met with very
poor results, as most of the animals thus treated have died, probably
because the morbid changes had become irreparable. Hyposulphite of
soda especially, which afterwards, in Mr. Graham's herd, proved to be
very effective, even under aggravated circumstances—at least, its use
was attended with very satisfactory results—and which is compara-
tively cheaper, and easy of application, was used extensively in three
different herds, but failed to produce any visible good results, and so
with all other medicines that were tried/
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All tlie medicines, secret and otherwise, used so far—and their num-
ber is legion—have not done a particle of good, or, if they have, I have
been unable to hear of it. Usually those farmers who have used the
most medicine, or the greatest variety of medicines, have lost the
largest number of hogs, possibly because, relying upon the medicines,
they neglected all other sanitary measures. Good results, in somewhat
mitigating the morbid process and improving thereby the chances of
recovery, have been produced by feeding boiled, cooked, or steamed
food, and also by feeding animal food. The wholesome effect of the
former seems to be due to the fact that in cooked, boiled, or steamed
food, if fed as soon as cold enough, no disease-producing Schizomycetes
are apt to be existing, and if it is fed exclusively none are introduced
through the digestive canal into the animal organism. Animal food
has had in some cases a good effect, probably because it is rapidly

digested, and a rapid digestion, it seems, is not favorable to an intro-

duction of the disease-producing Schizomycetes into the animal organ-
ism by means of the digestive canal. Still, feeding animal food consti-

tutes by no means a sure protection, because hogs fed in slaughter-

houses, and hogs fed with the offal from a hotel-table (for instance,

those belonging to the Doane House, in Champaign, in the fall of 1878)

became affected and died of swine plague.

Very respectfully,

Chicago, III., February 28, 1880.

H. J. DETMEES, V. 8.

REPORT OF DR. JAMES LAW.

SECOND SUPPLEMENTAL EEPORT ON SWINE FEVER.

Hon. William G. Le Due,
Commissioner of Agriculture

:

Sir : At the time when I made my first supplemental report, several

of the experiments referred to in that paper were incomplete, while

others had just been started, so that it becomes necessaiy to furnish a

second addendum to give the final results of my observations. As the

simplest mode of dealing with these supplementary facts I shall refer

to them seriatim, beginning with those which are merely complement-

ary of the last report.

INFECTION BY COHABITATION.

In my last report an instance of this kind was furnished, and a de-

duction made that the disease was most virulent when at its height, in-

asmuch as that the exposed pig seemed to resist the contagion from an

animal in process of convalescence, but speedOy (in twelve days) feU a

victim when placed along with a pig in which the malady was actively

advancing. In the present report (No. 1) is given the necropsy of the

pig infected by such exposure. The characteristics of the disease were

sufficiently well marked, for though the bow^els showed little more than

a catarrhal inflammation, with an excessive secretion of glaiiy muciis,

dirty, greenish-black pigmentation and two small circular blood extrav-

asations, yet the other organs presented distinct swine-plague lesions.

Thus, there were the characteristic blotches on the skin, the petechial
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Lun^ of Experimental heifer, showing hepatization
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External surface of left lobe of lung of Mr. Morris' pig
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discoloratioDS on the heart and in the kidneys, the deep purple patches

on the liver, and above all the pigmentation or deep red congestion of

the groups of lymphatic glands and all parts of the body. The signifi-

cant congestion of the lungs was also present. The only remarkable
feature of the case was the excessive bloody engorgement and enlarge-

ment of the spleen, which is a constant feature of malignant anthrax,

but is usually found in other affections (malarial fevers, septicssmia),

in which there are profound changes in the blood. While, therefore,

this lesion is an unusual one, yet it is one to be expected in this disease

whenever the destruction of the blood globules or material changes in

the albuminoids of that fluid reach a certain point of extension. In an
animal that has been exposed to the infection of the swine-plague and
which presents all the other characteristic lesions, this one superadded
manifestation must be accepted as only implyiug a more than ordinarily

profound modification of the blood elements.

POST-MORTEM EXAMINATION OF INFECTED LAMB.

In my last report I gave the record of the inoculated lamb up to the
end of January. (See supplementary report : pages 101 and 112.) I

now add No. 2, the remainder of the record and the necropsy of the
same. The intestinal irritation and catarrh as manifested by the ten-

derness of the anus and the mucus discharges with the feces, together

with the elevated temperature and enlarged lymphatic glands, presented
much in common with the afiection in the pig. The marked eruption

in the ears might be accepted as representing the skin lesions of the pig.

After death the more characteristic lesions were the purple mottling
of the liver, kidneys, and heart, the grayish consolidation of portions

of the lungs, and the deep pigmentation of the lymphatic glands in

general. The nodular caseous masses scattered so profusely along the
coats of the bowels in this case, and which are far from uncommon in

sheep, appear to consist of diseased and overdistended mucus crypts,

aud cannot be held as in any way connected with the contagion of the
swine fever.

The absence of acute lesions, like red congestion of the lymphatic
glands, in this lamb uiay be partly accounted for by the mildness with
which the disease manifested itself, and by the fact that nearly four

weeks had passed since the last inoculation, and three weeks since the
last manifestation of abnormally high temperature. That the lamb suf-

fered from the poison may be safely assumed from the fact that the pig
Ko. 4 sickened with the specific fever after inoculation from it.

POST-MORTEM EXAMINATION OF THE INFECTED MERINO NO. 3.

Like the lamb, this was left with an imperfect record in our last re-

port. In this the life record is completed and the necropsy given, with
results very similar to those furnished by the lamb. Here again the main
changes consisted in purple mottling of the liver and heart, and the deep
pigmentation of the lymphatic glands. The yellowish-brown coloration

of the kidneys imi)lied antecedent changes probably of the nature of in-

flammation or extravasation. The caseous rounded masses found in the
bowels of the lamb were remarkable here by their absence in further
corroboration of the remark that these are independent lesions resulting
from pre-existing disease, and in no way connected with that now occu-

pying our attention.
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PIG SUCCESSFULLY INOCULATED FEOM SHEEP AND LAHIB NO. 4.

(See supplementary report, page 101.)

This experiment, referred to in the text ofthe last report, isnow furnished
in extenso with the necropsy of the infected pig. It will be seen that
the pig was inoculated twice, at an interval of fifteen days, with the
mucus from the anus of the infected sheep, and one with scabs from the
ear of the lamb. Enlarged lymphatic glands were observable before
the last inoculation, and six days after it tliere was a febrile tempera-
ture, and the more violent manifestations of the complaint.
After death the following characteristic lesions were observed: The in-

testines had patches of congestion, the follicles were enlarged and the
rectum ulcerated

;
purple discolorations were present on the liver, kid-

neys, and heart; the lymphatic glands were enlarged and congested, of
a deep red, in some cases almost black.

This evidence as to the nature of the disease was clear enough, but
to substantiate it the following experiment was undertaken

:

SUCCESSFUL INOCULATION FEOM THE PIG INFECTED BY THE SHEEP
NO. 5.

The pig designated as "^o. 5 in this rt^port was inoculated with scabs
from the ear and eyelids of pig No. 4, and though this caused little

change of temperature, it was followed by all the other prominent symp-
toms of the disease. On post-mortem examination on the twelfth day
after the inoculation, the characters of the plague were found weil
marked. The red and black blotches on the skin were extensive, the
ears blue, the intestines extensively congested with enlarged follicles in

the caecum and colon and blood extravasations and ulcers in the rec-

tum. Purple discolorations and petechias were numerous on the liver,

kidneys, and heart, and finally the lymphatic glands in general were in

part congested of a deep red, and in i)art pigmented as the result of a
previous congestion.

Here, then, in the second generation of the poison from the sheep we
have the symptoms as well marked and the course of the disease as

rai^id and severe as in its first remove from the ovine subject.

PIG SUCCESSFULLY INOCULATED FEOM THE INFECTED LAMB.

In experiment No. 6 of the present report is given the record of a pig
inoculated from the swelling in the axilla (near the seat of inoculation)

of the lamb. The inoculation produced fever, with the general malaise,

moiDing, peevish grunt, inappetence, and cutaneous blotches of the
swine-plague. When killed, on the eleventh day, the skin presented
a number of red and purple blotches, and was covered with the black
unctuous exudation so frequent in this disease. The bowels contained
patches of congestion, the csecum and colon enlarged, and the follicles

and the rectum ulcerated. The liver, kidneys, lungs, and heart had pur-
ple blotches. Finally the lymphatic glands in the abdomen were en-

larged and congested of a deep red or black, and those in the chest and
guttural region darkly pigmented. This is as unequivocal a case as those
already recorded, and fully confirms our position that the virus of this

disease may be transmitted through the sheep and conveyed back to the
pig with active effect.
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IN'OCfULATION FE,03I EAT AKD LA3IB NO. 7.

In my last report, page 101, I reported suspicious lesions in a rat in-

oculated with swine-plague virus and more characteristic symptoms in a

pig inoculated from this rat. In No. 7 of the present report will be found
the full record of the pig in question. By a reference to this record it

will be seen that without much elevation of temperature this pig showed
a purple cutaneous eruption on the fifth day and enlarged glands on the

twelfth, when it was inoculated with bloody mucus from the anus of the

infected lamb. After this the symi>toms became much more severe, and
when killed, twenty-two days after, the pig showed unequivocal symp-
toms of the affection. Whatever may be concluded as to the result of the

infection from the rat in this case, it is at least a further corroboration of

the position that the inoculated sheep is infecting. To further test the

susceptibility of the rodent, the following exi)ei''iments were undertaken:

rNOCULATIONS FROM Pia, EAT, AND LABIS.

The subject of this experiment was a female Sufiblk pig presented by
Cornell University, having been the smallest of the litter. It was about
three months old, small for its age, and very fat and sluggish. It was
first inoculated with albumen which had been charged with a drop of

blood containing bacteria, from pig No. 13 (see report page 90), and had
been cultivated in three succeeding portions of albumen drawn on each
occasion from a fresh, newly-broken egg, through a tube that had been
previously heated to redness to destroy all organic life. For fifteen days
nothing more was shown than a few purple spots and patches on the
rump, tail, and hocks.
The subject was again inoculated with the congested intestine of the

rat which had died two days after the inoculation. The intestine had
been frozen over night. For thirteen days more the same equivocal
symptoms continued.
A third inoculation was now practiced, this time with bloody raucns

from the anus of the lamb, diluted with a weak solution of common
table-salt.

Twenty-two days after the third inoculation the pig was sacrificed,

and beyond some pigmentation of the lymphatic glands presented no
distinct lesions that could be held characteristic of the specific fever.

In short, the animal had suffered so slightly, if at all, that it might weU
be set down as a case of in8uscej)tibility. This is only what was to be
expected, as in the case of all plagues and contagia a certain number of
animals will successfully resist exposure and escape, though the infec-

tion is most virulent and concentrated. The number of my subjects was
too small to allow of any satisfactory general estimate; but, so far as it

goes, it shows one insusceptible animal in twenty-five, or at the rate of
five per cent. It may, however, be questioned whether the pigmenta-
tion of the lymphatic glands did not imply a previous mild attack of the
disease, and whether the apparent immunity in the later inoculations
was not due to the protective influence of the previous illness.

SUCCESSFUL INOOULATTON OF A EAT—NO. 9.

This subject was inoculated February 5, 1879, with virulent matter
that had been preserved for seventy-eight days, closely packed in dry
wheat-bran. The rat was preserved for thirteen days, and finally killed

Februai^ IS, and dissected immediately after death. The guttural lym-
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phatic glands were deeply congested, so as to be mottled witli red. The
inguinal glands had a In-owuisli-red hue, the sublurabar l.yi))t)hatic glands
were enlarged and pigmented. The small intestines presented patches
of congestion and redness. The right lung was in greater part red and
consolidated. The liver was deeply mottled with inu'ple, and the kid-

neys of a very dark red externally. Finally, the spleen was greatly
enlarged and gorged with blood.

Taken all in all, these symptoms are so closely in keeping with those
of swine plague that there seemed no reasonable grounds for doubting
that it was really this disease. The one drawback to this conclusion is

the condition of the spleen ; but the enlarged and blood-gorged condition
of this organ is not unknown in the pig itself, as shown in Xo. 1 of the
present report. A second reason for not attaching undue importance to
the engorged spleen, nor accepting it as indicative of malignant anthrax^
is that the pig inoculated firom this rat developed all the symptoms of the
hog-fever, while the spleen was rather shrunken and puckered than en-

larged. Had it been inoculated with the virulent products of malignant
anthrax, engorgement and distension of the sjDleen had been inevitable-

SUCCESSFUL INOCULATION FROM THE RAT.

On February 19 a healthy pig was inoculated with the congested
lymphatic glands and lungs of the above-mentioned rat, the morbid,
products having been inserted in a pouch under the skin.

On the sixth day there was much malaise, with redness of the Likiu

and the appearance of the black unctuous exudation on the ears and
legs. These went on increasing, and black spots and patches, ineflacea-

ble by pressure, appeared on the inside of the thighs and hocks.
The subject was destroyed on the twentieth day and showed the usual

symptoms of the disease. The stomach and bowels were congested, with
glandular swellings in the large intestines, the lymphatic glands corre-

si)onding to the congested bowels were of a deep red, almost black, and
elsewhere the lymphatics were enlarged andpigmented. Purple blotches
appeared on the Uver, heart, lungs, and air passages, while the Sj^/leen

was small, rather bloodless, puckered, and shrunken.
The symptoms of the disease were, in short, as unequivocal as when

inoculation was made from the sick pig direct, and, taken along with the
less conclusive evidence furnished by case Xo. 7, may be held to prove
that the rat is capable of contracting this disease and of conveying it

back to the pig.

PROBABLE CONVEYANCE OF TSE DISEASE BY RATS.

In my report for 1878 I expressed an apprehension of this disease be-

ing conveyed by rats, which fear is only too fully justified by the more
recent developments. The danger of the com^eyance of diseases by these
vermin not only from pen to pen, but from farm to farm, can never be
lost sight of, as rats do not by any means confine their dei)redations to

a circumscribed locality, and are quite ready to emigrate and found a.

new colony if their present habitat is unproductive or closely beset by
their natural enemies. Rats, therefore, that pass from one piggery tO'

another may convey the specific poison on their surface or in their sys-

tems, and may not only leave the germs in the troughs while shari ig
the feed with the pig, but even inoculate it direct w^hile gnawing th©
horns of its feet.

The importance of exterminating rats from the vicinity of piggeries
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oannot be too strongly insisted ou. Eats are probably the main source

of ti'icliinia spiralis in pi^s, as the infected rat, with its muscles wasting
as tlie result of the lodgment in their fibers of myriads of the encysted
trichinia, becomes correspondingly weak and inactive, and is easily

caught and devoured by the omniverous animal. If, then, we take the
observation of Dr. Bellfield and Mr. Attwood as a basis, and accept as

a fact that S per cent, of the hogs killed in Chicago are trichinous ; add
to this that the discovery of these worms in American hams and bacon
has led to the closure of several European markets against these prod-

ucts ; and, finally, that this specific fever of swine may be contracted and
conveyed by rats, and we have cause enough for the closer supervision

of the breeding of swine, and for a systematic desti^uction of rats wher-
ever either trichiuiasis or the sviiue plague has manifested itself. The
swine breeders themselves should be warned against this source of dis-

ease and loss, but the sanitary authorities should follow up every case

of trichinia sis and hog cholera, and see that the rats are not allowed to

become active in its jiropagatiou.

INFECTION BY INOCULATION OF CULTIVATED VIRUS.

My last experiment was made with a material which might have been
supijosed to have been thoroughly disinfected. A little pleuritic fluid

swarming with actively moving bacteria was added to some milk and
boiled for five minutes. "W hen cold, a drop or two of ammoniawas added,
the neck of the glass vessel plugged with cotton wool, and the whole
j)laced in an incubator at 98° F. for two days. A second and third por-

tion of boiled milk and ammonia were successively inoculated from the
first and second, and a little of the milk with the third generation
of the cultivated poison was injected under the skin of a healthy pig.

The subject suffered from illness with red and purple spots on the
skin and a greasy black exudation ; was killed on the twenty-first day and
immediately dissected. The stomach was extensively discolored, ofadark
brownish red, becoming a bright red at the margins. The small intes-

tines were congested and showed punctiform pectichiae, especially on the
duodenum and on the ilieum near the ileo-caecal valve. The large in-

testine had enlarged follicles and patches of congestion, and the lym-
phatic glands of the bowels were discolored a deep red. Elsewhere the
lymphatic glands were either reddened or pigmented. The lungs and
liver showed little change, but there were purple discoloratious on the
kidneys and heart.

This case was evidently one of the specific hog fever, and, unless some
source of fallacy entered, seems to imply that the germs of the disease
may on certain conditions resist for a time the heat of boiling water. A
single experiment is, however, too narrow a basis for the support of a
theory, and I shall therefore content myself with merely recording the
result, and leave the matter to be made the subject of a more crucial

test at some time in the future.

Perhaps the most remarkable feature of these experimental inocula-
tions is the fact that the pigs inoculated from the infected sheep and
rats appeared to take the disease in a mild form, and in all such cases it

seemed probable that, had the animals not been sacrificed by the knife,

a recovery might have ensued. In the case of the pigs inoculated from
the sheep, one (^o. -1) was twioe inoculated, thii-ty-eight and twenty-
three days before it was killed, and although the disease showed itself

in an unequivocal form, yet it was not severe and did not promise a fatal

result. A second (Xo. 7), inoculated from the lamb twenty-one days be-
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fore it was sacrificed, proved more severe, but did not reach a fatal re-

sult ; a third ( No. 8) was inoculated twenty-tvro days before its death,

and showed such slight symptoms and iwst mortem lesions that it might
have been questioned whether it really had the disease ; a fourth (Xo.

5), inoculated twelve days before its death, had very slight symptoms
and lesions of the disease; while in a fifth (So. 6). that lived for the

same length of time after inoculation, the symptoms were more severe,

but there was no certain indication of a fatal result.

Of the pigs inoculated from the rat, two (Nos. 1 and 7), inoculated
from the first rat, had such slight symptoms that they were afterward
inoculated from the lamb, and the third (No. 10) inoculated from the
second rat, twenty days before it was killed, showed moderate but dis-

tinctly marked symptoms, and was manifestly improving when it was
sacrificed.

Inoculations from the infected rabbit were more redoubtable. One pig
(No. 8, Add. I), inoculated twice from the rabbit and killed on the four-

teenth day after the last inoculation, was suffering severely and might
have died. Another (No. 9, Add. 1) was so ill on the twentieth day
after the inoculation that he could not have survived many hours longer.

These facts point to the most important conclusion that the poison
of the swine plague, when passed through the system of the sheep or

rat, becomes lessened in virulence, and usually conveys the disease

back to the pig in a non-fatal form. Should this be sustained by
further experiment, and should this, like some other bacteridian dis-

eases, so affect the system that a second attack is rendered much milder
or entirely prevented, it will open the way for a system of vicarious in-

oculation that will save our swine breeders from the yearly losses of tens

of millions that now threaten the very existence of this industry. It is

noticeable that the pig (No. 5) inoculated from the pig infected from the
lamb, and therefore by poison the second remove from the ovine sub-

ject, though showing symptoms of the disease, did not suffer severely

in the twelve days it was allowed to sur\'ive, so that the mitigation of

the poison may remaiu for some generations after it has once passed
through the slieep.

That a further inquiry in this direction promises valuable results

may be further deduced from recent developments in anthrax and
chicken cholera.

In February, 1878, Bnrdon Sanderson and TTilliam Duguid, at Brown
Institution, London, inoculated gidnea-pigs with the poison of the an-

thrax, and conveyed the disease from guinea-pig to guinea-pig for sev-

eral generations of the poison. From different guinea-pigs it was
inoculated back upon two yearling heifers and a six months' calf, and
in all produced active disease, but in no case with a fatal result. Re-
coveiy in all cases might be said to have occurred by the fifth day.
The liquids from the guinea-pigs thus inoculated on the cattle were sub-

jected to the counter test of inoculation on other guinea-pigs, and in all

cases with fatal results. To test the effect on the system the calf was
reinoculated fifty-two days after the first, and the heifers nine days after

the first, with the efiect of producing a milder attack on the heifers, and
a severe but not fatal illness in the calf.

Again, twenty-five days later, they were inoculated with anthrax
poison, cultivated in grain infusions, which makes a most virulent and
fatal preparation ; but, though two sickened, in none did a fatal result

ensue.
Dr. Greenfield, who was in charge of the Brown Institution in 1879,

continued these experiments. A steer was inoculated four times in
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succession witli autlirax poison from the guinea-pig ^ntll steadily-

decreasing res^ilts, and then a filth time with blood from an anthrax
sheep; but he survived all, and did vrell.

A six-months' calf -was inoculated with anthrax fluids that had passed
through the guinea-pig and been afterward cultivated in an albuminous
fluid for four generations of the poison, and nine days later, with blood
direct from the spleen of an anthrax guinea-pig ; but a recovery ensued
in both case§. An old emaciated and pregnant cow inoculated with
the blood of an anthrax guinea pig died on the fourth day. Age, de-

bility, and pregnancy were charged with the- result. Finally, a sheep
was inoculated with the anthrax pois(m that had been passed through
the guinea-pig, and thereafter cultivated to the fourth generation in an
albuminous fluid ; but the result was not fatal. It should be added,
that the anthrax liquids used on all these animals were tested by con-

temporary inoculations on guinea-pigs and mice, and invariably with
fatal effect.

As a sequel to these, it should be noticed that Pasteur claims to have
mitigated the poison of chicken cholera and the bacteridian disease by
cultivation in different fluids ; and to have conveyed it back to the fowl,

not only without producing a fatal result, but with the effect of ren-

dering the system of the fowl unimiDressible by the same poison for the
future.

The close analogy between these two diseases and the swine fever in
their mode of causation by bacteria suggests very strongly a common
pathology for all ; and as the mode of reproduction and development of
the different bacteria which respectively cause the three plagues is

probably the same or closely allied, the promise is held out that the
specific swine fever may be anticipated and prevented, as the above
experiments imply that the other two affections can be.

Nor are the above-named observers alone in their tentative results.

Wernich, Bauman, and ISTeucki find it highly probable that bacteria are
destroyed by certain products of the putrefaction to which they them-
selves have given rise ; so that the continued existence or propagation
of a specific bacterium in an individual system is rendered difficult or
impossible by the i)revious generation of that microphyte in the same
animal body.

^
But at this point still another question arises. In view of the mild

effects produced by inoculating the cultivated virus (Nos. 8 and 10,
present report), may the poison of this disease not be mitigated by cul-

tivating it in particular solutions, so that when inoculated on the pig
it wiU come short of destroying life, and yet prove a protection against
the ordinary fatal form of the poison ? Klein's cultivations were made
in the aqueous humor of the rabbit, and though he has not stated how
violent were the inoculated cases, yet it would not be surprising if they
proved fatal, as did our own cases of inoculation from the rabbit. My
inoculations with the swine-plague virus preserved in bran j>roduced
severe symptoms and a fatal result, in keeping with the virulence
of anthrax \Trus which had been preserved in a similar medium. In
my other cases, inoculated with virulent egg-albumen (iSTo. 8) and am-
moniated milk (No. 10), the resulting disease was moderate, and did
not threaten fatal result.

While, therefore, it cannot be confidently affirmed that we can at
will induce a mild form of this affection which shall protect the system
against a severe one, we have in the above facts a sufficient warrant
and inducement to carry this experimental investigation to a certain
and reliable conclusion. It remains for the experimental pathologist to
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determine the exact coiuiitious under whicli such immunity can be ac-
quired, if at all, and liow loti^' the i)roteetion to the system is vouch-
safed. From present appearances it seems oversangiiine to expect oi
our legislators any sufficiently vigorous and persevering- system of extin-
guishing our imported and indigenous animal plagues, so that it be-
comes the more desirable that wo should bend our energies to ascertain
what measures will rob the more prevalent ones of their terrible mor-
tality, and if the plague germs must be produced and preserved in our
midst, what will assure us that only the mitigated form of the poison
shall be laid up, and not the deadly one, as heretofore.

JAMES LAW.
Ithaca, N. Y., June 10, 1880.

APPENDIX.

Record of Dr. Law's Experiments.

Poland Clnnapig, infected by cohabitation. (See experiment Xo. 6, Addendum I.)

Experiment No. 1.

Date.
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Experiment No. 2.

Lovg-wooled lavib. (See No. 11, Addendum I, page 112.)

Date.
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Spleen: Norraal.

Kidneys: Yellowisli browu in corticnl portion.

Right lung: In great part congested, jaf a bright red color.

Bight heart : Has endocardium marked with purple spots.

Left heart : IMoitlcd extensively with spots of a dark purple.

ExPERIMliMT No. 4.

Wliite male iy\g.

Date.
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1

Experiment No. 5.

White male]}ig.

Date. Hour. Temiieraturoi
; ot Dody. ;

Remarks.

187!).
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Killed liy bleeding February 18.

—

Post-mortem examination iraniediately after death.
Skin : Piir})le blotch on tlie left flaulc over a globular caseous mass. Under the black,

nnctuous cutaneous exudation red flaques appear upon the eai', also a slightly bluisn
tinge upon the nose.

Digestive orgavs : Mouth healthy. Guttural lymphatic ^9 ^anf?.? pigmented and enlarged.
Stomach moderately filled ; contents very acid ; considerable reddish and brownish
discoloration of the mucous membrane along the great curvature.
Duodenum : Congested iii its mucous folds, with thickening of the mucous mem-

brane.
Jejunum and Ilium : Have patches of congestion and contain eight ascaridea. Ca;cifm

and still more the colon have enlarged follicles. Rectum shows congestion and one
email ulcer. Caecum contains thirteen whipworms.

Mesenteric lymphatic glands : Congested of a deep red or black and greatly enlarged.
Colic lymphatic glands perfectly black. Sublumbar and inguinal glands darkly pig-
mented.

Liver : Has purple patches near the free border ; its cut surface is yellowish brown.
Gall Madder : Full of orange-brown bile. Spleen almost normal.
Kidneys : Right has purple spots on the surface, medullary, substance and papillae.

Cortical substance less pale than usual.

Lungs : Have purple spots on their surface. Subdorsal and bronchial glands pig-
mented.
Heart : Right side has a large loose clot and purple mottled endocardium. Left

ventricle holds a loose clot and many of its carunge column© are black throughout,
as ifthey were but clots of blood.

EXPERIAfENT No. 7.

Female pig.

Date.
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ner sides of the thighs, forearma, and ears. Bristles are very erect and rough. Skin
covered -with an unctuous secretion. •

Digestive organs : Mouth, normal. Right guttural lymphatic glands enlarged and
pigmented. Loft, normal.

jStomach : Contains littlo food ; sour ; mucous memhranc on tlie great curvature dis-

colored, red and dirty hrown. Small intestines Avith i>atches of congestion, especially
along the folds, '^arge intestine has enlarged follicles and patches of congestion.

Liver : Bears purple patches. Gall bladder full of orange-brown bile.

Spleen: Nearly normal. Slightly shrunken and puckered at its thick extremity.
Mesenteric, gastric, hematic, and mesocolic glands : Darkly pigmented, and some discol-

ored of a deej) red.

Kidneys: Nearly normal.
Lungs: With a fo\v patches mottled of a deep red.

Heart: Left side, nearly normal; right side, with purple spots of ecchymosis.
Subdorsal andbroncltial lymphatic glands: Pigmented and partially reddened.
Prepectoral and lu'cscapnlar glands deeply i)igmentcd.

Experiment No. 8.

Suffolk pig.

Date.
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Spleen : Small—a little puckered at the edges.

Kidneffs : Very pale ; firm and resistant, as if tliey liad undergone librous degenera-

tion.
EXPERIJIEXT No. 9.

Eat killed Feljruary IS, 1879.

—

Post-mortem examination immediately after death.

Giiltural glands: Mottled with red and dark lines. Inguinal glands of a brownish
red.

Right lung : Firm and gorged with blood. Left lung nearly natural. Liver deeply

naottlod with pur))lo.

Spleen : Excessively large and gorged Avith blood.

£idnei;s : Cortical substance of a very dark red ; dk aullary substance, pale.

Suhlumbar hjmnhatic glands: Enlarged and pigmonted.

EXPERIMEXT No. 10.

White male pig.

Dates.

1879.
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Eeart : Einpty. Endocardium ef left ventricle witli numerous dark petechial spots.

Those are less numerous on the right ventricle, hut of a deep purple color.

Lungs : Present petechial spots on the ijleur© and bronchi.

Farasilcs: Five ascurides in small intestines; one Lairheaded worm in caecum.

EXPERIMEXT No. 11.

White female pig.

Date.
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CONTAGIOUS . PLEURO-PNEUMONIA OR LUNG-
PLAGUE OF CATTLE.

Prof. James Law, V. S., of Cornell University, l^ew York, has issued
a valuable work of about one hundred pages, entitled "The lung-plague
of cattle—contagious iileuro-pneumonia." This vrork is all the more val-

uable from the recent exjjerience of Dr. Law in the treatment of this

disease, for it will be remembered by many of the readers of this brief

review that he was last spring appointed by the governor of New York
to act as chief of a commission of veterinarians to assist the State author-

ities in devising and carrying out such, measures as it was hoped would
result in the complete suppression of this deadly malady among the cat-

tle of that State. He states many facts connected with the history of

the disease in this country not heretofore generally known, and also cor-

rects some errors and misapprehensions touching the disease itself which
English veterinarians have fallen into. He says that the name of the
disease {pleuro-pjieitmonia) has been largely misapprehended by the
medical mind, and that there is no proof that the malady, like other
imflammations of the organs within the chest, is caused by exposure,

inclement weather, changes of climate or season, imperfect ventilation,

&c. Other names have been, at different times, employed; for instance,

Ferqmeiimonia, Peripneumonia pecoriim enzootica or ejnisootica, Feripneu-

inonia exudativa enzootica or contagiosa^ Peripneumonia pecorum cpizootica

typJwsa, Pleuro-pneumonia interlobularis exudativa, Pneumonia cataj'^rlialis

gasirica asthenica, Pleuritis rliemnatica-exudativa. But Dr. Law regards

all of these terms as objectionable, and says if the term contagious {con-

tagiosa) be added to any of these definitions it only removes the diffi-

culty a short step, "for the i)hysician still concludes that the affection

is due to local or general causes, and that if it arises in one animal under
such circumstances it may in one million, subject to the same conditions;

that its general prevalence, at any time or place, may be altogether due
to the environment, and that the doctrine of contagion is either founded
on insufficient data or true only in a restricted sense and entirely sub-

sidiary to the generally acting causes. But the malady, as known to

veterinarians of to-day, is always and only the result of contagion or

infection." Therefore, a name better adapted to set forth the character

of the disease without the risk of misleading should be chosen, and for

this reason Dr. Law has adopted that of contagious lung-plague of cattle,

the new counterpart of the Lungenseuclie, by which it has long been
known in Germany. He regards the old i^vm, puhnonary murrain, 2i&

equally good. The German Lungenseuclie is especially apposite, the real

meaning being lung contagion, which conveys the idea of transmission

by contagion only. He therefore gives, as a definition of the malady, a

specific contagious disease peculiar to cattle, and manifested by a long

period of incubation (ten days to three months) by a slow, insidious

onset, by a low type of fever, "^and by the occurrence of inflammation in

the air iDassages, lungs, and their coverings, with an extensive exuda-

tion into lungs and j»leura3.

After reciting the history of the malady in the Old 'World, in which
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the stateittent is niacle that Great Britain alone has lost not less than
610,000,000 per annum by the ravages of the disease since the year 1842,
the following brief history of its invasion and contiuous existence in this

country is given:

Into Brooklyn, Lon;ij Islam! (New York), it -was introduced'in 1843 in the system of
a shij) cow, piircliased by Peter Dunn from tho captain of an English vessel. From
Dnnn's herd it spread to others adjacent and speedily infected the whole west end of
the island, as will he noticed later at greater length.*

,
Into Massachusetts the plague was introduced on the 23d of Jtily, 1859, in the bodies

of four Dutch cows, imported by Winthrop W. Chenery, of Belmont, near Boston.
These cows were procured from Purmerend and the Beems'ter, and were kept in stables
for several days at tho port of Rotterdam, an infected city, before being put on board
the vessel. They were shipped April 6, j)assed forty-seven days at sea, and were ill

during the last twenty days, one of the number having been iTuable to stand. On
landing, two were able to walk to the farm, while the other two had to be carried in
wagons. The worst cow was killed May Sl, and the second died June 2 ; the third
did well till June 20, when she was severely attacked and died in ten days ; the fourth
recovered. On August 20 another cow, imported in 1852, sickened and died in a few
days, and others followed in rapid succession. In the tir.st week of September, Mr.
Chenery isolated his herd, and declined all oifers to purchase, being now convinced
that he was dealing with the bovine lung-plague of Europe.

Unfortiuiately, on June 23, he had sold three calves to Curtis Stoddard, of North
Brookfield, Worcester County, one of which was noticed to be sick on the way to
Curtis' farm. Several days later Leonard Stoddard (father of Curtis) took this calf to
his farm to cure it, and kept it in his barn with forty cattle for four days, when he
returned it to his son. It died August 20. Curtis Stoddard lost no more until No-
vember 1, when he sold eleven young cattle to as many difierent purchasers, and
wherever these went the disease was developed. In one case more than 200 cattle
were infected by one of these Stoddard heifers. Of the nine cattle which he retained
seven were killed and found to be badly diseased.
An ox of L. Stoddard's sickened two weeks after he had returned the diseased calf

to his son, and soon died. Two weeks later a second was taken sick and died ; then
a dozen in rapid succession. From this herd were affected those of the following

:

Messrs* Needham, Woods, Olmsted, and Huntingdon. Olmsted sold a yoke of oxen
to Doane, who lent them to assist with twenty-three yoke of cattle in removing a
building in North Brookfield. These belonged to eleven different herds, all of which
were thereby infected.
This will suffice to show how the disease was disseminated. In the next four years

it was found in herds in the following towns : Milton, Dorchester, Quincy, Lincoln,
Ashby, Eoxborough, Lexington, Waltham, Hiugham, East Marshfield, Sherborn, Do-*
ver, Halliston, Ashland, Natick, Northborough, Chelmsford, Dedham, and Nahant,
and on Deer Island.
By the spring of 1860 the State had been aroused to its danger, and in April an act

was passed "tojjrovide for the extirpation of the disease called pleuro-pneumonia
among cattle," which empowered the commissioners to kill all cattle in herds where
the disease was known or suspected to exist. With various intervals this and succeed-
ing commissions were kept in existence for six years, and the last renin ants of the i^lague
having been extinguished, the last resignied definitely in 1866. The records show
that 1,164 cattle were slaughtered by orders of the commissioners, in addition to others
disposed of by the selectmen of the different towns in 1863, when the commission was
temporarily suspended. The money disbursed by the State was $67,511.07, and by
the infected towns $10,000, making a grand total of $77,511.07, in addition to all lossea
by deaths from the plague, depreciation, &c. Dr. E. F. Thayer, Newtown, was the
professional commissioner who brought this work to a successful end.
An importation into New Jersey in 1847 is recorded, to check which the importer,

Mr. Richardson, is said to have slaughtered his whole herd, valued at $10,000, for the
good of the State. Unibrtunately, all New Jersey men werenot so public spirited, and
subsequently importations from New York and mayhap also from Europe have since
spread this pestilence widely over the State. From New Jersey it spread to Pennsyl-
vania and Delawaro, and thence to Maryland, District of Columbia, and Virginia, in
all of Avhich it still prevails.
Of the progress of the disease southward from New York the records are somewhat

imperfect, yet sufficient to show a steady advance. Robert Jennings records its exist-
ence in Camden and Gloucester Counties, Now Jersey, in 18.59, and its introduction into
Philadelphia in 1860. It spread to " The Neck," in' the southern part of the county,
kilhng from 30 to 50 per cent, of infected herds, and spread in 1861 into Delaware and
into Burlington County, New Jersey. In 1868 Mr. Martin Goldsborough assured Pro-
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fessor Gamgee of the extensire prevalence of the disease in Maryland, infection having
been introduced by cattle from the Philadeljjhia market. The professor personally
traced the disease in New Jersey, Pennsylvania, Maryland, District of Colnmbia, and
Virginia, and makes the following assertions

:

"That the lung plague in cattle exists on Long Island, -where it has prevailed for

many years ; that it is not uncommon in New Jersey ; has at various times existed in

New York State; contiftnes to be very pi-evalent in several counties of Pennsj'^lvania,

especially in Delaware and Bucks; has injured the farmers of Maryland, the dairy-

men around Washington, D. C, and has penetrated into Virginia."

He adds a table compiled by Mr. G. Reid, Ingleside farm, Washington, D. C, show-
ing that in an avera,ge of 471 cows, kept in Washington and vicinity, 198 had died of
lung plague since its introduction ; 39 head perished in ld6S and 16 in 1869, up to date
of report.

More recently illustrations of the existence of the disease in these States have been
frequent, and among comparatively recent cases the author has been consulted con-

cerning a high class Jersey herd near Burlington, N. J., in 1877, and a herd of im-
ported Ayrshires in Staten Island later in the same year.

In 1878, the town of Clinton, N. J., was invaded, the infection coming through a cow
that had strayed for some days in New York City. This was alleged to be an Ohio
cow, but had strayed long enough in New York to have contracted the affection.

After slioTving tliat tlie disease is a purely contagions malady, and
cannot arise spontaneously^ Dr. Law gives the following brief history of

tlie introduction, progress, and continual presence of the affection since

its introduction among the cattle in and near the city of New York.
From different old residents (includingWm. Geddes, of Brooklyn, and

Hugh T. Meakim, of Flushing) who were in the milk business in Brook-
lyn at the time of the imi^ortation, the following facts have been obtained:

The first cow was introduced from England, on the ship Washington, in 1843, andwaa
purchased by Peter Dunn, a milkman, who kept his cows in a stable near South Ferry.

This cow soon sickened and died, and infected the rest of his cows. From this the
disease was speedily conveyed into the great distillery stables of John D. Minton, at the
foot of Fourth street, and into the Skillman-street stables, Brooklyn, through which
my informant, Fletcher, showed the Massachusetts commission iu 1862. In this long
period of nineteen years, the plague had prevailed uninterruptedly in the Skillman-
street stables, and "the commissioner reported that they " found some sick with the

acute disease," and having killed and examined one in the last stages of the affec-

tion, stated that it shovred a typical case of the same malady which existed in Massa-
^chusetts.

As dealers found it profitable to purchase cheap cows out of infected herds, and
retail them at a round price, the malady was soon spread over Brooklyn and New York
City. One or two cases will enable ua to trace one unbroken chain of infection down
to the present time.
In 1849, William Meakim, of Bushwick, Long Island (New York), kept a large dairy,

and employed a man with a yoke of oxen in drawing grain from the New York and
Brooklyn distilleries. A milkman on the way, who had lung fever iu his herd, per-

suaded the man to use his oxen in di'awing a dead cow out of his stable. Soon after

the oxen sickened and died ; and the disease extending to his dairy cowe, Mr. Meakim
lost forty head in the short space of three months. The stables having thus become
infected, Mr. Meakim continued to lose from six to ten cows yearly for tlie succeeding
twenty years, or as long as he kept in the milk business. This, which is but one in-

stance out of a hundred, covers fifteen years of the plague in the Skillman stables,

and brings the record down to 1SG9. It will be observed that this was the first occur-

rence of any such sickness in Mr. Mealdm's herd; it commenced, not among the

cows cooped up in hot buildings and heavily fed on swill, but in the oxen that were
almost constantly in the open air, but which had been brought in contact with a dead
and infected cow ; the infection of the cows followed, and for twenty long years no
fresh cow could be brought into these stables with impunity.

Dr. Bothgate, Fordham avenue and Seventeenth street, New York, informed us that
twenty years ago (1859) his father kept a herd of Jerseys, which contracted the dis-

ease by exposure to sick animals, and that all elTorts to get rid of it failed, until when,
several years later, the bams were burned dov.n. The devouring element secured what
the skill of the owner had failed to accomplish—a thorough disinfection.

For some time so prevalent was the disease that Dr. Bothgate did not dare to turn
his cattle out in the fields, lest they should be infected by contact with cattle over the

leuoe. Since the period of the infection of his own herd, he knows that the pestilence
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has been constantly in many of the clairics aronud him. This bridges over the time

from the Skillman-sticct and Mealiim cases down to the present day.

Twenty years ago (1859) Mr. Benjamin Albertson, Queens, Queens County, Lon^
Island (New York), purchased four cows out of a Herkimer-County herd which had

got belated and had been kept over night in a stable in Sixth street, New York, where

the cattle market then was. These cows sickened with lung fever and infected his

large herd of 100 head, 25 of which died in rapid succession and 19 more slowly. He
was left with but 60 head out of a herd, after the purchase of the four, of 104 ani-

mals, and honorably declined to sell the survivors at high prices to his unsuspecting

noighboi-s, but sold a number athalf price to a Brooklyn milkman, who already had the

disease in hia herd and knew all the circumstances.

Twelve years ago (lb67) Lawrence Ansert, Broadway and Eidge Street, Astoria,

(New York), bought of a dealer two cows, which soon after sickened and died, and
infected the remainder of his herd of 18. Eight of them died of the disease, and he
fattened and killed the remaining ten, and began anew with fresh premises and stock.

He has lost none since.

The next case, like the last, affords a most instructive contrast to the first two, as

showing how the disease may be permanently eradicated by proper seclusion. In 1872,

Frank Devine, of Old Farm-Hoiise Hotel, West Chester, purchased from a dealer a cow
which soon sickened and died. The disease extended to the rest of his herd, and in

eeven months he lost thirty-sis cows. lie appreciated the danger of contagion, and
began again with new stock, keeping them rigidly apart from the infected beasts and
premises, and from that time onward avoided all dealers and bred his own stock, with
the happy result that in the last six years ho had not had a single case of lung fever

in his herd.

The virulence and infectious nature of the disease does not seem to

have been lessened by its transplantation to this country. Many in-

stances are given which show conclusively that it is equally as fatal to-

day in those localities in the United States in which it exists as it is in

its' home in the far east, or in those nations of Europe which it has in-

vaded. Speaking of the contagious and infectious nature of the malady,
Dr. Law says

:

No one who has studied the plagne in Europe can truthfully claim that it is less in-

fectious here thafl in the Old World. What misleads many is, that during the cooler

season many of the cases assume a sub-acute type, and others subside into a chronic
form with a mass of infecting material (dead lung) encysted in the chest, but un.at-

t«ndo(l by acute symptoms. But this feature of the disease renders it incomparably
more insidious and dangerous than in countries where the symptoms are so much more
severe, that even the owners are roused at once to measures of prevention. In mod-
erating the violence of its action, the disease docs not part with its infecting qualities,

but only diffuses them the more sitbtilely in proportion as its true nature is liable to

be overlooked. A main reason why unobser-ant people fail at first sight to see that
the lung fever is contagious is, that the seeds lie so long dormant in the system. A
beast purchased in October passes a bad winter, and dies in February, after having
infected several others. She has had a long period of incubation, and when the disease
wpervenes actively, she has passed through a chronic form of illness, so that when
others sickeu, people fail to connect the new cases with the infected purchase. Then,'
again, in an ordinarj' herd of 10 or 20 head the deaths do not follow in rapi"d succes-
sion, but at intervals of a fortnight, a mouth, or even more, and those unacquainted
with the nature of the disease supjiose that it cannot be infectious, or all would be
prostrated at once.

The disease may be communicated by immediate contact, through the
atmosphere for some considerable distance, by the inhalation of i)ulrao-

nary exiulation when placed in the nostrils, from impregnated clothing
of attendants, through infected buildings, infected manure, infected
pastures, infected fodder, &c. Healthy cattle have been contaminated
after being lodged in stables that were occupied by diseased ones three
or four months previously. Hay spoiled by sick cattle has induced the
disease after a long period, and pastures grazed upon three months be-
fore have infected healthy stock. The flesh of diseased animals has also
conveyed the malady ; and it is recorded by Fleming that the contagion
from catUo buried in the ground infected others 50 or 60 feet distant.
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There seems to l)e much difference of opinion with regard to the power
of the virus to resist ordinary destructive influences. Under ordinary
circumstances, it will be preserved loug-est where it has been dried up
and covered from the free access of the air. In close stables and build-
ings having rotten wood-work, or deep dust-filled cracks in the masonry,
and in those with a closed space beneath a wooden floor, it clings with
the greatest tenacity. Again, in buildings which contain piles of lum-
ber, litter, hay, fodder, or clothing, the virus is covered up, secreted,
and preserved for a much longer period than if left quite empty. In
such cases it is preserved as it is in woolen or other textile fabrics when
carried from place to place in the clothing of human beings. As carried
through the air the distance at which the virus retains its infecting
properties varies much with varying conditions. Dr. Law states that
he has seen a sick herd separated from a healthy one by not more than
fifteen yards and a moderately close board fence of 7 feet high, and in
the absence of all intercommunication of attendants, the exposed herd
kept i^erfectly sound for six months in succession. x\.t other times in-

fection will take place at much greater distances witliout any known
means of conveyance on solid objects. Eoll quotes 50 to 100 feet, while
others claim to have known infection transmitted a distance of from 200
to 300 feet. But the author questions whether, in such cases, the virus
had not been dried up on light objects, like feathers, paper, straw, or
hay, which could be borne on the wind.
Because the lesions are concentrated in the lungs, and begin with

cloudiness and swelling of the smaller air tubes and surrounding con-
nective tissues, the presumption is favored that the virus is usually
taken in with the air breathed. Its progress and the results of all at-

tempts at inoculation would seem to confirm this. The exudation into
the interlobular tissue, the congestion of the lung tissue itself, and the
imi^lication of the lung covering, are regarded as secondary phenomena,
or, in other words, the disease begins where the inspired air must lodge
the germs. The inoculation of the virulent lung products on distant
parts of the body transfers the seat of the disease to the point inocu-
lated, and in such cases the lesions of the lungs are not observed, or at
least are not greatly marked.
A diseased animal is more likely to infect a healthy one at that period

when the fever runs highest and the lung is being loaded with the mor-
bid exudation. Proof appears to be wanting as to the infecting nature
of the affection during the incubation stage, but it must not be inferred
that with the subsidence of the fever the danger is removed. It is a
matter of frequent observation that animals which have passed through
the fever, and are again thriving well and giving a free supply of milk,
and to ordinary observers appear in perfect health, retain the power of
transmitting the disease to others. This may continue for three, six,

nine, twelve, or, according to some, even fifteen months after aU signs of
acute illness have disappeared.
The number of animals infected by contact or exposure to the conta-

gion is somewhat irregular, as is also the virulenceand fatality of the
disease. The French commission of 1849 found that of 20 healthy ani-
mals exposed to infection 16 contracted the disease, 10 of them severely.
Dr. Lindley gives examples from his South African experience in which
whole herds of 80, 130, and even of several hundred died without excep-
tion, showing that in warm climates the mortality is greatest. Dr. Law
found the disease much more virulent and fatal during the hot summer
months in New York, and says that during the winter season it is far
less violent in its manifestations, and a great number of animals resist it.



CONTAGIOUS DISEASES OP DOMESTICATED ANIMALS. 441

Lung plague (pleuro-pneumonia) confines its ravages entirely to tlie

bovine genus, and no race, l)reed, or age is exempt from its attacks.

Sex gives no ijumunity ; bulls suffer as much as cows 5 and oxen and
calves, if equally exi^osed, furnish no fewer victims than bulls and cows.
As in rinderpest, measles, scarlatina, and the different forms of vari-

ola, an animal once afflicted with lung plagTie is usually exempt or im-
l^ervious to a second attack. Only occasional instances are given vv^here

an animal has suffered from a second attack. The losses caused by the
plague ranges all the way from 2 to 03 per cent, of all the animals in
the country or locality in which it prevails, the losses varying according
to climate, surroundings, condition of stock, &c.
The period of latency, that is, the time that elapses between the re-

ceiving of the germs into the system and the manifestation of the first

symptoms of the disease, varies greatly. Veterinarians differ as to their

experience and statements, and set this period at from five days to three
months. Dr. Law has seen cases in which cattle have passed three or
four months after the purchase in poor health, yet without cough or any
other diagnostic symptom, and at the end of that time have shown aU
the symptoms of the lung plague. It is this long period of latency that
renders the disease so dangerous. An infected animal may be carried
half way round the world before the symptoms of the malady become
suflficiently violent to attract attention, and yet all this time it may have
been scattering the seeds of the disease far and wdde. The average
period in inoculated cases is nine days, though it may appear as early
as the fifth, or it may be delayed till the thirtieth or fortieth day. In
the experimental transmission of the disease by cohabitation, under the
French commission, a cough (the earliest symptom) appeared from the
sixth to the thirty-second day, and sometimes continued for months,
though no acute disease supervened. Hot climates and seasons abridge
the period of latency, as the disease has been found to develop more
rapidly in summer than in winter, and in the South than in the li^orth.

A febrile condition of the system also favors its rapid development. Of
the symptoms of the disease, Dr. Law says

:

These vary in different countries, latitudes, seasons, altitudes, races of animals, and
individuals. They are, caeteris paribus, more severe in hot latitudes, countries, and
seasons, than in the cold ; in the higher altitudes they are milder than on the plains

;

in cert.aiu small or dwarfed animals, with a spare habit of body, like Brittauies, they
appear to be less violent than in the large, phlegmatic, heavy-milking, or obese short-
horn Ayrshires and Dutch. A newly-infected race of cattle in a newly-infected coun-
try sufi'er much more severely than those of a land where the plague has prevailed
for ages; and finally certain individuals, without any appreciable cause, have the
disease in a much more violent form than others which stand by them in precisely the
same conditions.

Sometimes the disease shows itself abruptly with great violence and without any
appreciable premonitory symptoms, resembling in this the most acute type of ordinary
broiicho-pneumonia. This, however, is mostly in connection with some actively
exciting cause, such as exposure to inclement weather, parturition, overstocking with
milk, heat, &c.
Far more commonly the symptoms come on most insidiously, and for a time are the

oi»posite of alarming. For some days, and quite frequently for a fortnight, a month
or _more,^ a slight cough i.s heard at rare intervals. It may be heard only when the
animal first rises, when it leaves the stable, or when it drinks cold water, and hence
attracts little or no attention. The cough is usually small, weak, short and husky,
but somewhat painful and attended by some arching of tlie back, an extension of the
head upon the neck, and protrusion of the tongue. This may continue for weeks
withoiit any noticeable "deviation from the natural temperature, pulse, or breathing,
and without any impairment of appetite, rumination, or coat. The lungs are as reso-
nant to percussion as in health, and auscultation detects slight changes only, perhaps
an unduly loud blowing sound behind the middle of the shoulder, or more commonly
8a occasional slight mucus rattle, or a transient wheeze. In some cases the disease
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never advances further, and its true nature is to be recognized only hj the fact that
it shows itself in an infected herd or on infected premises, and that the victim proves
dangerously infecting to healthly animals in uninfected localities. It raay be likened
to those mild cases of scarlatina which are represented by sore throat only, or to the
modified variola known as chicken-pox.
lu the majority of cases, however, the disease advances a step further. The animal

becomes somevrhat dull, more slugglish than natural, does not keep constantly with
the herd, but may be found lying alone ; breathes more quickly (20 to oO times per
minute in place of 10 to 15) ; retracts the margins of the nostrils more than formerly

;

the hair, especially along the neck, shoulders, and back, stands erect and dry ; the
muzzle has intervals of dryness, and the milk is diminished. The eye loses somewhat
of its prominence and luster ; the eyelids and ears droop slightly, and the roots of the
horns and ears and the limbs are hot or alternatively hot and cold. By this time the
temperature is usually raised from 103° F., in the slightest or most tardy cases, to 105*^

and upward to 108=* in the more acute and severe. Auscultation and percussion also
now reveal decided changes in the lung tissue.

The ear applied over the diseased portions detects in some cases a diminution of the
natural soft-breathing murmur, or it may be a fine crepitation, which has been likened
to the noise produced by rubbing a tuft of hair between finger and thumb close to the
ear. Where this exists it is usually only at the margin of the diseased area, while in
the center the natural soft murmur is entirely lost. In other cases a loud blowing
sound is heard over the diseased lung, which, though itself impervious to air and pro-
ducing no respiratory murmur, is in its firm, solid condition a better conductor of
sound and conveys to the ear the noise produced in the larger air-tubes.

Percussion is effected by a series of taps of varying force delivered with the tips of
the fingers of the right hand on the back of the middle finger of the left firmly pressed
on the side of the chest. Over all parts of the healthy lung this draws out a clear
resonance, but over the diseased portions the sound elicited is dull, as if the percus-
sion were made over the solid muscles of the neck or thigh. All gradations are met
with as the lung is more or less consolidated, and conclusions are to bo drawn accord-
ingly.

In other cases we hear on auscultation the loud, harsh, rasping sound of bronchitis,
with dry, thickened, and rigid membranes of the air-tubes, or the soft, coarse, mucns
rattle ofthe same disease when there is abundant liquid exudation, and the bursting
of bubbles in the air passages. In others there is a low, soft, rubbing sound, usually
in jerks, when the chest is being filled with or emptied of air. This is the friction be-
tween the dry, inflamed membrane covering the lungs and that covering the side of
the chest, and is heard at an early stage of the disease, but neither at its earliest nor
its latest stage. Later there may be dullness on percussion up to a given level on one
or both sides of the chest, implying accumulations of liquid in the cavity, or there
is a superficial dullness on percussion, and mufSing of the natural breathing sound
with a very slight, sometimes almost inaudible, creaking, due to the existence of false

membranes (solidified exudations) on the surface of the lung or connecting it to the
inner side of the ribs. This is often mistaken for a mucous rattle that can no longer
take place in a eousolid.ated lung in v, hich there can be no movement of air nor burst-
ing of bubbles in breathing. The mucous rattle is only possible with considerable
liquid exudation into the bronchial tubes, and a healthy, dilatable condition of the
portion of the lung to which these lead. In rare cases there will be splasljing sounds
in the chest, or when the patient has just risen to his feet a succession of clear ringing
Bounds, becoming less numerous and with longer intervals until they die away al-

together. These are due to the falling of drops of liquid from shreds of false mem-
brane in the upper part of the chest through an accumulation of gas into a collection

of liquid belovr. It has been likened to the noise of drojjs falling from the bung-hole
into a cask halffilled with liquid. Peculiar sounds are sometimes heard, as wheezing,
in connection with the supervention of emphysema, and others which it is needless to
mention here.

In lean patients pressure of the tips of the fingers in the intervals between the ribs
will detect less movement over the diseased and consolidated lung than on the op-
posite side of the chest vrhere the lung is still sound.
As seen in America, in winter, the great majority of cases fail to show the violence

described in books. The patients fall off rapidly in condition, sliow a high fever for

a few days, lie always on the same side (the diseased one) or on the breast, and have
a great portion of one lung consolidated by exudation and encysted as a dead mass,
and yet the muzzle is rarely devoid of moisture, the ndlk is never entirely suspended,
and may be yielded in only a slightly lessened amount as soon as the first few days of
active fever have passed.
During the extreme boats of summer, on the other hand, the plague manifests all

its European violence. The breathing becomes short, rapid, and labored, and each ex-
pixation is accompaixied by a deep moan or grunt, audible at some distance from the
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animal. The nostrils and even the comers of the month are strongly retxactocl. The
patient stands most of its time, and in some cases without intermission, its fore legs
set apart, its elbo-n-s turned oirt, and the shoulder-blades and arm-bones rapidly los-

ing their covering of flesh, standing out from the sides of the chest so that their out-
lines can be plainly seen. The head is extended on the neck, the eyes prominent and
glassy, the muzzle dry, a clear or frothy liquid distils from the nose aud mouth, the
back is slightly raised, and this, together -with the spaces between the ribs and the
region of the breast-bone, are very sensitive to xiinching : the secretion of milk is en-
tirely arrested, the skin becomes harsh, tightly adherent to the parts beneath, and
covered with scurf, and the arrest of digestion is shown by the entire want of ap-
petite and rumination, the severe or fatal tympanies (bloating), and later by a profuse
watery diarrhea in which the food is passed in an undigested condition. If the in-

fusion into the lungs or chest is very extensive, the pallorof the mouth, eyelids, vulva,
and skin betrays the weak, bloodless condition. The tongue is furred, and the breath
of a heavy, feverish, mawkieh odor, bnt rarely fetid. Abortion is a common result
in pregnant cows.

During the summer the disease shows its greatest violence, and it is

then that its mortality is not only high but early. The great prostra-

tion attendant on the enormous effusion into the organs of the chest,

the impairment of breathing, and the impairment or suspension of the
vital functions in general, causes death in a very fe^w days. In other
cases the animals dijp early from distention of the paunch with gas, while
in still others the profuse scouring helps to speedily wear out the vital

powers. In certain severe cases the rapid loss of flesh is surprising.

Dr. Law says that in such cases a loss of one-third of the weight in a
single week is by no means uncommon, and even one-half may be parted
with in the same length of time in extreme cases. In fatal cases all

symptoms become more intense for several weeks, the pulse gradually
becomes small, weak, and accelerated, and iinally imperceptible ; the
breathing becomes rapid and difficult, the mucous membranes of the
mouth, eyes, &c., become j)ale and bloodless, emaciation goes on with
active strides, and death ensues in Irom two to six weeks. Sometimes,
in cold and dry weather, a portion of dead lung may remain encysted
in the chest, submitting to slow liquefaction aud removal, and such ani-

mals will go on for mouths doing badly, at last to sink into such a state
of debility that death ensues from exhaustion and weakness. In stdl

other cases the retention of such diseased masses, and the consequent
debility, determines the appearance of tuberculosis, from which the ani-

mal dies. Purulent infection and rupture of abscesses into the chest are
also causes of death, but the author states that no such cases have come
under his observation.

Dr. Law gives the following description of the ^ost-morlem appear-
ances :

If the disease is seen in its earliest stages, the changes are altogether confined to the
tissue of the lung. From the examination of the lungs of several hundred diseased
animals, I can confidently affirm that the implication of the serous covering of the
lung (pleura) is a secondary result. In all the most recent cases we find the lung sub-
stance involved aud the pleura sound, while in no one instance has the pleura been
found diseased to the exclusion of the lung tissue, or without an amount and charac-
ter of lung disease which implied priority of occurrence for that. Yet, in all violent
attacks the disease will have proceeded far enough to secure implication of the pleura
as well, and hence we may describe the changes in the order in which they are usually
seen when the chest is opened. Tbe cavity of the chest usually contains a quantity
of liquid varying from one or two pints to several gallons, sometimes yellowish, clear,
and transparent, at others slightly greenish, brownish-white, and opaque, or even ex-
ceptionally slightly colored with blood. This effusion contains cell-forms and gran-
ules, and gelatinizes more or less perfectly when exposed to the air.

On the surface of the diseased lung, and, to a less extent, on the inner side of the
ribs, is a fibrinous deposit (false membrane), varying from the merest rough pellicle
to a mass of half an inch in thickness, and, in the worst cases, firmly binding the en-
tire lung to the inside of the chest and to the diaphram. These false membranes are
usually of aox opaque white, though sometimes tinged with yellow, and, ia the deeper
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layers, even Tjlood-stained, especially over an infarctcd lim;;. A noticeable feature of
these false membranes, and one that serves to distinguish them from those of ordinary
pleurisy, is that they are commonly limited to the surface of the diseased portion of
lung, or, if more extensive, that portion which covers sound lung-tissue is much more
recent, and has probably been determined by infection from the li(j,uid thrown out
into the chest.

In the lung itself the most varied conditions are seen in different cases and at differ-

ent stages of the disease. The diseased lung is solid, firm, and resistant, seems to be
greatly enlarged, because it fails to collapse like the healthy portion vrlieu the chest
is opened ; is greatly increased in weight, and sinks in water. 'When cut across it shows
a j)eculiar linear marking (marbling) due to excessive exudation into the loose and
abundant connective tissue which separates the dili'erent lobules of the ox's lung, from
each other. This exudation is either clear, and therefore dark, as seen by reiiected
light, or it is of a yellowish-white, and when filled with it the interlobular tissue ap-
pears as a network, the meshes of which vary from a line to an inch across, and hold
in its interspaces the pinkish-gray, brownish-red, or black lung tissue.

When only recently attacked the lung may present two essentially different appear-
ances.

1. Most frequently the changes are most marked in the interlobular connective tis-

sne, which is the seat of an abundant infiltration of clear liquid, a sort of dropsy,
while the lung-tissue, surrounded by this, retains its normal pinkish-gray color, and
is often even paler, and contains less blood than in health. It has, in short, become
compressed by the surrounding exudation, and air and blood have been alike in great
part expressed from its substance. (See Plate I.) This extreme change in the tissue
surrounding the lobules and the comparatively healthy appearance of the lobules
themselves, have led many observers to the conclusion that the disease commenced in
the connective tissue beneath the pleura and extended to the proper tissue of the lung.
There is, however, as pointed out by Professor Yeo, a coexistent disease of the smaller
air-tubes corresponding to the lobules that are circumscribed by this infiltration, and
there is every reason to believe that the infiltration in question is the result of ante-
cedent clianges in the air-tubes.

2. Less frequently we find the lobules of the Inng-tissne presenting the first indica-
tions of change. The lobules affected are of a deep red, and more or less shining, yet
tough and elastic. They do not crepitate on pressure, yet they are not depressed be-
neath the level of the adjacent healthy lung-iissue as they would be if collapsed. The
interlobular connective tissue, devoid of ail unhealthy exudation, has no more than
its natural thickness, and reflects a bluish tint by reason of the subjacent dark sub-
stance of the limg. Here the lung-tissue itself is manifestly the seat of the earliest

change—congestion—and the interlobular exudation has not yet supervened. Speci-
mens of this kind may be rare, but a number have come under the writer's observa-
tion, and in lungs, too, that presented at other points of their substance the excessive
interlobular exudation.
Both of these forms show a tendency to confine themselves to particular lobules and

groups of lobules of the lung. They correspond, in short, to the distribution of par-
ticular air-tubes and blood vessels, as will be explained further on. The fact, how-
ever, is noteworthy as characteristic of the disease, that it attacks entire lobules, and
the limits of the diseased lung-tissue are usually sharply marked by the line of con-
nective tissue between two lobules, so that one lobule will be found consolidated
throughout, and the next in a perfectly natural condition.
The two forms just described differ also in cohesion and power of resistance. The

lung saturated with the liquid exudation has its intimate elements torn apart, and is

more friable, giving way readily under pressure, while that in which there is red con-
gestion but no extensive exudation retains its natural elasticity, toughness, and power
of resistance.

Another condition of the diseased lung-tissue, more advanced than either of those
just described, is the granular consolidation or hepatization. In this condition the
affected regions of Inng are as much enlarged as in the dropsical condition, but they
are firmer and more friable, and on their cut surface present the appearance of little

round granules. These granules are not peculiar to the lung-tissue proper, though
most marked on this; they characterize the interlobular connective tissue as well.

They consist mainly of ]ymj)hatic cell growths, filling up the air-cells, the smaller
air-tubes, the lymph spaces, and the meshes of the connective tissue. The color of
these portions varies from a bright reddish-brown to a deep red, according to the com-
pression to which the lung-tissue has been subjected by the exudation in the early
stages. (See Plate I.)

Another form of lung consolidation is of a very dark red or black, and always im-
plies the death of the portion afiected. The dark asjiect of the diseased lobules forms
a strong contrast with the yellowish-white interlobular tissue, excepting in cases
where that also becomes blood-stained, when the whole presents a uniform dark mass.
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This form has the granular appearance of that last clescrihed, and on microscopic ex-
amination its minute blood-vessels are found distended to their utmost capacity "with

accumulated hlood globules. This black consolidation is always sharply limited by
the borders of certain lobules or groups of lobules which are connected with a partic-

ular air-tube and its accompanjdng blood-vessels, and the artery leading to such
lobules is as constantly blocked by a firm clot of blood. The mode of causation is

this: the artciy, being in the center of a diseased mass, becomes itself inflamed. As
soon as the intiammation reaches its inner coat, the contained blood coagulates; the
vein is usually blocked in the same way. The blood formerly supplied by the artery

to certain lobules is now an-ested; that in the capillary vessels of these lobules stag-

nates ; nutrition of the walls of the capillaries ceases, and these, losing their natural
powers of selection, allow the liquid parts to pass freely out of the vessels, leaving
the globules only in their interior. More blood continues to enter them slowly from
adjacent capillaries supplied from other sources, and as this is filtered in the same way
by the walls of the vessels, these soon come to be filled to repletion by the globules
only; and hence the intensely dark color assumed. The color is often heightened by
the escape of blood from the now friable vessels into the surrounding tissue, and it is

by this means that the interlobular tissue is usually stained. (See Plate I.)

'This black hepatization, or, as it is technically called, infarction, is an almost con-
stant occuiTeuce in the disease as seen in New York, and the death and encysting of
large portions of lung is therefore the rule. If too extensive, of course, the patient
perishes, but not unfrequently a mass of lung measuring four or six inches by twelve
is thus separated without killing the animal.

If at a later stage we open an animal which has passed through the above condi-
tion, the following may be met with: A hard resistant mass is felt at some portion of
the lung, usually the lower and back portion, and on laying it open it is foimd to con-
sist of dead lung-tissue in which the hepatized lobules and interlobular tissues, the
air-tubes, and blood-vessels are still clear and distinct, but the whole is separated from
the still living lung by a layer of white pus-like liquid, outside which is a dense,
fibrous sac or envelope, formed by the development of the surrounding interlobular
exi^datiou. From the inner surface of this dense cyst, the firm, thick bronchial tubes
and attending vascular systems project in a branching manner like dirty white stalac-

tites, and these, with the interlobular tissue thickened by its now firmly organized
exudation, may form bands extending from side to side of the cavity.

At a still more advanced stage the dead and encysted lung-tissue is found to have
been entirely softened, and the sac contains but a mass of white liquid debris, or, still

later, a caseous mass of its dried, solid matters, ujion which the fibrous covering has
steadily contracted, so as to inclose but a mere fraction of its original area. In hun-
dreds of post moriems we have only once seen the dead and encysted lung the seat of
putrid decomposition, and never found the cavity opening into a previous air-tube.
There remains to be noticed the condition of the air-tubes and accompanying ves-

sels in the diseased lungs. In all cases where we see the starting point of the disease
we find in the small tubes leading to the aftected lobules a loss of the natural brill-

iancy of the mucous membi-ane, which has become clouded and opaque, and the tissue

beneath it infiltrated and thickened. In more advanced cases, and above all in those
showing the dropsical condition of the interlobular tissue, we find a similar infiltra-

tion into the connective tissue around the air-tubes and their accompanying vessels,

and in the hepatized lung this is always seen as a thick, firm, resistant, white material,
having the coinpressed and contracted and often plugged air-tubes and vessels in the
center. (See Plate I. ) These thickened masses have already been refen-cd to as stand-
ing out in stalactite form from the inner wall of the sac in which the dead (necrosed)
lung is undergoing solution.

As to the nature of the phigiie, Dr. Law states that there can be no
doubt but it is determiued by an infecting material conveyed in some
manner from one beast to another. The intimate nature of this material
has never been determiued. No special anatomical element, no specific

organism of animal or vegetable origin, has been detected as constant
in the diseased organ and iieculiar to it, yet the i)resence of a specific

contagium has been fully demonstrated in all the experience of the dis-

ease by the author and others. This infecting material, as shown by
the records of inoculation, rarely affects the lungs when first lodged on
a raw surface of some other part of the body, diifering in this essentially
from most other specific disease poisons, which have a definite seat of
election in which their morbid processes are invariably established, no
matter by what channel they may have been communicated. Since this
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contagium does not usually affect the lungs when introduced by some
other channel, it follows of necessity that when it does attack the lungs
it must have been introduced directly into them. If inhaled in the air

breathed, it will fall upon one of two points—the air-tubes or the air-

cells—and there begin its baleful and destructive course. This is ex-

actly in accordance with the early lesions of the disease as found by Dr.
Law in his post-mortem examinations.

In treating of preventive measiu-es, Dr. Law quotes an article pre-

pared by him and published in the National Live-Stock Journal for

March, 1878. This valuable paper was afterwards transferred to the
pages of special report No. 12 of this department, issued in September
last. Following this is a brief summary of the work of the New York
commission in its efforts to stamp out the disease in that State ; but as

the department has later advices from the author in regard to the work
actually accomplished by this commission, extracts fi'om Dr. Law's letter

are given in j^reference to quotations from this monograph work. The
letter bears date of New York City, December 9, 1879, and contains,

among other things, the following

:

To place our work in a "nutsliell," I would say that in tlie past ten months the in-

spectors in New York hare examined 40,000 liead of cattle, many of them several
times ; that we have slaughtered and indomuified the owners for 500 head of diseased
cattle, and that we have all but exterminated the plague from seven of the counties
in which we found it. At present the main center of the plague is in Bangs County
and the adjacent border of Queens County.
In all country districts, where the cattle are kept on inclosed farms, and where the

people heartily co-operated, the work has been easy and in every case speedily
crowned with success. In the cities and suburbs, on the other hand, where cattle had
been accustomed to graze on open lots, where interchange between diiferent herds
was frequent, and where the facilities for secret slaughter favored the covering up of
the disease, the greatest diflQculties had to be overcome. In New York City we se-

cured the hearty co-operation of the police, and effectually an-ested all movement
between city stables, allowed only sound animals fi'om healthy counties to enter
these stables, and none to leave save to immediate slaughter, and, finally, promptly
slaughtered all acute and chronic cases of the disease and saw to the disinfection of
the premises, aud the most gratifying success crowned our efforts.

In Brooklyn, on the other hand, where our work was systematically opposed, Avhero
the aldermen defied the State law by passing an ordinance authorizing the pasturage
of cattle on opeu commons aud unfenced lots, and some of them signed special per-

mits for the movement of cattle in defiance of General Patrick's authority, and where
magistrates dismissed offenders who were brought before them and reprimanded the
pohcemen who had made the arrests, we soon lost the assistance of the police, which
was at first all we could wish, and we naturally failed to meet with the splendid suc-

cess seen in New York.
It became evident early in the work that imless we could establish special inspec-

tion yards under our own control, and abolish the system of distributing cows
aud other store cattle from dealers' stables, our success would be very partial and
slow. In New York we were enal>lcd to do this through the liberality of the Union
Stock Yard Company, who built new yards for this purpose, which we opened July 1.

In Brooklyn no such favor awaited us, and as the appropriation made by the legisla-

ture would not meet the needful outlay and enable us to hold what we had gained
until the legislature should again meet, we had to be content with a system which
was confessedly ineffective. By the end of August the approaching exhaustiou of the
approiiriation comi^elled the dismissal of one-half of our veterinary force, and soon
after we had Ix) stop nearly all indemnities and consequently nearly all killing. For-
tunately, NeAv York City was now so nearly sound that we could continue tho work
there with but one inspector in addition to the one in attendance at the Union Stoci
Yard, aud we could stiU kill and indemnify for all sick cattle in the city. Brooklyn,
still widely infected, and with authorities still somewhat inimical, could only have
her infected herds quarantined, and in her the scourge is but very partially abated.
In certain outlying districts most gratifying results have been secured. In May we

learned that auimals from an infected herd had been turned on the Montauk pasture
on the east end of Long Island. The range was visited and eighteen animals idlled

to save the 1,100 that remained. Later, two other cases developed in animals that
had been in ini'ected herds aud had been overlooked at the first visit. Fortunately,



CONTAGIOUS DISEASES OF DOMESTICATED ANIMALS. 447

for some months at first the cattlo turned on this immense range kept apart from each
other in small groups, composed of such only as had herded together prior to their

coming on the range, and this most fortunate condition, coupled with the prompt dis-

posal of each animal as it sickened, secured the escape of 1,100 animals. Had the
occurrence heeu later in the season, when the cattle had learned to come together into

one great lierd, the results must have been most disastrous.

A second case is that of Putnam County, in which the plague had been smouldering
since 1878, but was only discovered in September last. The State appropriation
would not warrant us to offer indemnities, but the county authorities promptly
assumed the responsibility, and every herd in which infection was found to exist was
at once exterminated. In this way six herds have been disposed of, consisting of
about 100 head, and a seventh, where sickness has existed for months but where it

has only j list been discovered, will be attended to to-morrow.
As regards the future, I would strongly urge the National Government to assume

not only the dirocHon but the execution of this work of stamping out the plague. The
following among other reasons require this

:

1. The disease is an exotic, and if once suppressed could only reappear in America
as the result of importation.

2. It is gradually extending, and if neglected must lay the entire continent tinder
contribution,

3. If it reached our unfenced ranges in the West it would be ineradicable, as it

has proved in the European Steppes, in Australia, and in South Africa.

4. As the seeds remain latent in the system for three months, infected cattle may be
moved all over the continent, from ocean to ocean and from lakes to gulf, and live for
a length of time in a new herd before they are suspected.

5. Old cases with encysted masses of infecting matter in the lungs may show no
obvious signs of illness, and may be bought and sold as sound and mingle with many
herds in succession, convoying infection wherever they go. There is, therefore, the
strongest temptation for the owner to seek to secure a salvage by the sale of ap-
parently sound but really infecting animals. There is further the strongest proba-
bility that in a new locality these cattle would not be susjiectcd until one or more
herds had been irretrievably ruined.

6. The infection of the South and West would inevitaT)ly spread the infection over
the whole Middle and Eastern States, as infection would pour in continuously through
the enormous cattle traffic, and all rolling-stock, yards, &c., of railways would become
infected.

7. The live stock boars a larger proportion to the State wealth West and South than
in the East, hence the West has most at stake in this matter, and should bear its
Bharo in the work of extermination.

8. The plague is more violent in proi)ortion to the heat of the climate, so that it
•wiU prove far more destructive in the semi-tropical summers of the South and West
than on the Atlantic seaboard.

9. No State can be rendered secure unless all States are cleared of the pestilence.
One remaining center of infection on the continent is likely to prove as injurious as
the one infected cow landed in Brooklyn in 1843, the sad fountain of aU our present
trouble.

10. It has been decided by a United States Supreme Court in Illinois, that a State
law forbidding the introduction of cattle from a neighboring State, because it is
feared they may introduce disease, is unconstitutional. Therefore each State must
keep a guard along its whole frontier, with quarantine buildings, attendants, and
inspectors, and must quarantine all cattle as soon as they shall have crossed.

11. Smuggling is inevitable so long as there are distinct authorities in two adjacent
States. Eascally dealers have repeatedly run cattle into New York from New Jersey,
sold them and returned with their money before the matter could be discovered and
the law officers of New York put on their track. Were the law and execution one for
all the States such men could be api^rehended and punished wherever found. In
Europe it is found that an armed guard with intervals of 200 yards patrolling the
whole frontier day and night is not always sufficient ; how much less, therefore, with
us a law that can bo evaded with such impunity.

12. Finally, there is little hope of Delaware, Maryland, and Virginia stamping out
the plague at their own expense, so that unless the United States takes the matter up,
the work of New York, Now Jersey, and Pennsylvania wiU be but money thrown
away.
This is a ma( tor which threatens with dire disaster the inter-State live-stock trade of

the future, and the National Government is called upon to stamp out the scourge with
the view of protecting the trade between States.
As respects the organization that should be charged with the work, it certainly

ought to have a responsible heatl, and while the live stock interests should be repre-
sented, it should not be made too unwieldy to act at a moment's notice in any
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emergency. Tho conditions of success are -well enougli nnderstood, and -wliile special
adaptations vrould be demanded in many localities, yet tlie work should be carried out
actively wilhout the necessity of calling together a lai'go and unwieldy committee
before anything can bo done.
Another point of vital importance is that a sufficient sum of money should bo ap-

propriated for this exclusive purpose, to obviate the necessity of stopping the work
or giving it a material check before success shall have been accomplished. Any
material arrest or any entire cessation of the work -and a renewed spread of tho dis-

ease will bring the whole question of veterinary sanitary work into disrepute, and
may be the means of indefinitely and fatally postponing furtlier action. Wliile a
large sum should be appropriated, its expenditure may be sufficiently guarded, but
above all it should not be a common fund to be devoted to this and other objects.
Aside from tho moral question, this is of far more immediate importance tlian even
yellow fever, tho germs of which are destroyed by frost, and the neglect of which for
one year places tho sanitarian in no greater difficulty for the nest. With a disease
liive tlie lung plague, which is favorably affected by no change of climate nor season,
and the germs of which survive all extremes of heat and cold, the loss of a year, a
month, or even a day, may make the difference between an easy success and disas-
trous and irremediable failure—a live-stock interest which can supply tho world with
sound beef, and a general infection of tho continent, and continuous" embargo on tho
foreign trade.

EEPRESSIVE JIEASUEES ADOPTED IN PENNSYLVANIA.

The department is iudebtcd to Mr. Thomas J. Edge, secretary of tlie

Pennsylvania State Board of Agriculture, for advance sheets of his
forthcoming report on the subject of contagious lung plague of cattle.

After citing the history of the disease in Europe and in this country,
and alliidiDg to its long presence in Pennsylvania in a malignant and
destructive form, Secretary Edge states that finally, but not until after

the farmers of the State had sustained heaivy losses, a meeting of tho
dairymen of Delaware, Montgomery, and adjoining counties was called.

This meeting was held in Philadelphia in March last, and before its ad-
journment a committee was appointed to wait uijon the secretary of tho
iDoard of agriculture and urge the importance of legislative action.

The veterinary surgeon of the board, in company with this committee,
visited herds supposed to be infected. Surgeons who had had years of
experience with the disease in Europe and elsewhere were also called in

;

post-mortem examinations were made, and the existence of the malady
established beyond a doubt. The legislature being in session, the secre-

tary of tlie board laid all the evidence before the joint committee of
agriculture, and, after discussion and mature cojisideration, it was de-

cided that the State should adopt a line of precautionary and prevent-
ive action, not only for the benefit of its own citizens, but also out of

respect to the action ofadjoining States. A subcommittee was, therelbre,

appointed to consult with the governor, and, if deemed expedient, they
were instructed to draft an act i^roviding for the suppression of the
disease. After consultation, the following resolution was oifered and
adopted ^y both branches of the legislature

:

Whereas, The States of New York and New Jersey, by recently enacted laws to pre-
vent tho dissemination among live stock of the disease known as pleuro-pneumouia,
now invito this State, by a concert of action, to assist them to eradicate this contagion

:

Therefore,
Resolved hy the Senate (if the Souse of Hepresentatkes concur), That tho governor

be, and ho is hereby^ authorized to take such iireliminary action as may be necessary
to prevent iti further spread.

This resolution was approved by the governor March 27, 1879. At
the same time, an act previously adopted by the committee was intro-

duced, which, after amendment, passed both branches of the legislature,
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and was approved by Governor Hoyt May 1, 1879. The enactment
bears the title of "An act to prevent the spread of contagious or infectious

X)leuro-pneumonia among the cattle in this State," and is as follows

:

Section 1. Be it enacted, ^c, That whenever it shall be brought to the notice of the
governor of this State that the disease known a,i contagions or infections pleiu-o-pneu-
monia exists among the cattle in any of the counties in this State, it shall be his duty
to take measures to promptly suppress the disease and prevent it from spreading.
Sectiok 2. That for such purpose the governor shall have power, and he is hereby

authorized, to issue his proclamation, stating that the said infectious or contagious
disease exists in any county or counties of the State, and warning alli)ersons to seclude
all animals in their possession that are affected with such disease, or have been exposed
to the infection or contagion thereof, and ordering all persons to take such precautions
against the spreading of such disease as the nature thereof may, in his judgment,
render necessary or expedient ; to order that any premises, farm, or farms where such
disease exists or has existed be put in quarantine, so that no domestic animal be
removed from said places so quarantined, and to prescribe such regulations as he may
judge necessary or exiiedient to prevent infection or contagion being communicated in
any way from the places so quarantined ; to call upon all sheriffs and dejiuty sheriffs

to carry out and enforce the provisions of such proclamations, orders, and regulations,
and it shall be the duty of all the sheriffs and deputy sheriffs to obey and observe all

orders and instructions which they may receive from the governor in the premises ; to
employ such and so many medical and veterinary practitioners and such other persona
as he may, from time to time, deem necessary to assist him in performing his duty as
set forth in the first section of this act, and to fix their compensation ; to order all or
any animals coming into the State to be detained at any place or places for the pur-
pose of inspection and examination ; to prescribe regulations for the destruction -of

animals affected ^•ith the said infectious or contagious disease, and for the proper dis-
position of their hides and carcasses, and of all objects which might convey infection
or contagion (proA'ided that no animals shall be destroyed unless first examined by a
medical or veterinary practitioner in the employ ofthe governor aforesaid) ; to prescribe
regulations for the disinfection of all premises, buildings, and railway-cars, and of ob-
jects from or by which iufecticm or contagion may take place or be conveyed ; to
alter and modify, from time to time, as he may deem expedient, the terms of all such
proclamations, orders, and regulations, and to cancel or withdraw the same at any
time.

Section 3. That all the necessary expenses incurred under the direction, or by
authority, of the governor in carrying out the provisions of this act shall be paid
by the treasurer, upon the warrant of the auditor-general, on being certified as cor-
rect by the governor : Provided, That animals coming from a neighboring State that
liave passed a veterinary examination in said State, and have been quarantined and
discharged, shall not be subject to the provisions of this act.

During the passage of this act the existence of the disease in the
State had been denied. Hence, immediately after its approval, his
excellency Governor Hoyt appointed a commission to " examine and
determine whether infectious or contagious pleuro-pneumonia exists
among cattle in any county or counties of this commonwealth, and re-

port the same to the governor without unnecessary delay." This com-
mission consisted of Hon. Samuel Butler and Hon. H. 0. Greenawalt, on
the part of the legislature ; Thomas J. Edge and C. B. Michener, on
the part of the board of agricultm-e ; Hon. John C. Morris and George
Blight, on the part of the Pennsylvania Agricultural Society; and
George S. Garret, on the part of the dairymen of Philadelphia and
vicinity. At the first meeting of this commission Hon. John 0. Morris
was elected president, and Thomas J. Edge secretary.
At a meeting held in Philadelphia May 16, 1879, a large number of

practical dairymen and veterinary surgeons were examined, and their
evidence taken down by a stenographic reporter. As a result of this
meeting, Messrs. Morris, Butler, and Greenwalt were appointed a com-
mittee to report to Governor Hoyt, on behalf of the commissipn, that
the disease did exist in at least two counties of the State, and that
the decision of the commission was unanimous.

29 AG
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Under authority of the act before (iiioted, and based upon the report
of the commission, his excellency Governor Hoyt appointed a special

agent to take charge of the matter, to whom he issued the following
commission

:

It having bceu ascertained that an Li\fectio5is and contagions disease oi neat cattle,

known as pleuro-pucumouia, has been brought into and exists iji certain counties of
this Stale, I hereby a[)point you as my assistant to carry out the provisions of the
acts of 18(56 and 1879, for the prevention of the spread of tills disease. As such assist-

ant yon are hereby authoriKed

—

To prohibit the movement of cattle within the iiiifected distiicts, except on license
from yourself, after skilled veterinary examination under your dii-ection.

To order all owners of cattle, their agents, employ6s, or servants, and all veterinary
Burgeons, to report forthwith to you all cases of diseases by tbem suspected to be con-
tagious ; and when such notification is received you are directed to have the case
examined, and to cause such animals as are found to be infected with said disCc'ise to
be quarantined, as also all cattle which haA^e been exposed to Iho infection or conta-
gion of said disease, or are located in any infected district; but you may, in your dis-

cretion, permit such animals to be slaughtered on the premises and the carcasses to
be disjiosod of as meat if, upon examination, they shall be found fit for such use.

You may prohibit and prevent all persons not emjdoyed in the care of cattle therein
kept from entering any infected premises. You may likewise jtreveut all persons so em-
ployed in the cars of animals irom going into stables, yards, or premises where cattle
are kej)t, other than those in which they arc employed. You may cause all clothing
of persons engaged in the care, slaughtering, or rendering of diseased or exposed
animals, or in any employment which brings them in contact with such diseased
animals, to bo disinfected before they leave the premises where such animals are
kept. You may prevent the mn,nurc, forage, and litter upon infected premises from
being removed thereirom ; and yon may cause such disposition to he made thereof as
will, in your judgment, best preA'ont the spread of the disease. You may cause the
buildings, yards, and premises in which the disease exists, or has existed, to be thor-
oughly disinfected.

You are further directed, whenever the slaughter of diseased animals is found nec-
essary, to certify the value of the animal or animals so slaughtered, at the time of
slaughter, taking into account their condition and circumstances, and to deliver to
their owner or owners, Avhen requested, a duplicate of such cei"tificate. Whenever
any owner of such cattle, or his agent or servant, has willfully or knowingly with-
held, or allowed to be withheld, notice of the existence of said disease upon his
premiseB, or among his cattle, you will not make such certificate.

You are also directed to take such measures as you may deem necessary to disinfect
all cars or vehicles or movable articles by which contagion is likely to be transmitted.
You Avill also take such measures as shall insure the ieg''t 'y of cattle introduced into

any premises on which said disease has existed, and to ] .4) such cattle under super-
vision for a period of tlu'ee months after the removal 01 the diseased animal and the
subsequent disinfection of said premises.
You are further authorized and empowered to incur such expenses in carrying out

the provisions of the foregoing orders as may, in your Judgment appear necessary,
and see to it that all bills for such expenses be transmitted to this department only
through yourself, after you have apjiroved the same in writing.

The agent appointed by the governor at once Issued the following
notice

:

To all owners of catlle, their agents, servants, or employe's: to all common carriers hy land
or water; to all veterinary surgeons ; and to all others whom it may concern:

His excellency Governor Hoyt having decided to co-operate with the executive
officers of the States of Massachusetts, Connecticut, New York, and New Jersey in a
united elibrt to eradicate the disease known as pleuro-pncumonia fi'om the herds of

this State, it becomes my duty, under the foregoing commission, to request that you
will promptly report to me all cases among neat cattle by you suspected to bo conta-
gious or infectious. Without your co-operation and assistance this attempt can only
result in partial success ; with it the result can sc.ircely be doubtful, and the worlc
thus far accomplished gives us assurance of good results.

His excclle«cy is anxious that all ownere of cattle and others interested should be
fully imiitossed with the belief that this commission, as well as the laws ol" 1806 and
IBfO, ibr tiie prevention of the spread of the disease, are in their interest as well aa
that of tlie Stnto. It is .also the wish of his excellency that v.-hile the provisions of
those laws are luUy enforced iiud made most (iifective, and their purposes promptly
and fully accomplished, it shall at the same time be so managed as to cause the least
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poaeible inconvenience and injury to all concerned, and witli a minimum of expendi-

tai'e to tlie State.

I -would particularly call your attention to the language used by Lis excellency in

relation to the line of action to be pursued wlien interested parties have concealed the
existence of the disease in their herds. This provision is very important not only to
the stock owner, but also to the State, for while the concealnient of the existence of
the disease will result in pecuniary loss to the owner of the stock, it, at the same time,

greatly increases the danger of infection and the subsequent expense to the State.

With your active co-operation in this respect we may hope for the prompt suppression
of a disease which, while it has akeady caused a great loss to our stock owners, will,

should it become established in our Western States, inflict an incalculable and lasting

injury to the stock-raising interests of the whole nation. So far as known, all infected
herds in this State have been quarantined and all diseased animals promptly isolated

or killed. In the future, as in the past, it will be our duty to cause as little injury and
inconvenience to the owners of stock as is consistent with our duties to the State, and
to carry out, to the full letter, the directions of his excellency relative to the valua-
tion of all stock condemned and killed.

All reports of supposed infection should be made direct to the office, and all inter-

ested are requested to accompany the report with a correct and full account of the
location of the herd and the syniptons, in order that all unnecessary expense to the
State may be avoided. No special line of action has yet been marked out for applica-
tion to cattle in motion from one portion of the State to another, or to those in transit

to other States, but it will be the duty of those in charge to cause the least possible
inconvenience consistent with the best interests of the State.

Up to IiTovember 1, 1879, tlie agent of the governor quarantined twenty-
seven herds, including four hundred and eight animals liable to infec-

tion, and distributed in the following counties : Adaius, one ; Lancaster,
four ; York, one ; Bucks, one -, Delaware, four ; Montgomery, five ; and
Chester, eleven. Of these herds, eight (one in York, three in Mont-
gomery, and four in Chester) were afterwards released from the quaran-
tine and pronounced safe from another outbreak, except Jfrom a fresh
infection from outside sources.

As soon as the supposed existence of the disease is reported, each
animal in the herd is inspected by a veterinary surgeon in the employ
of the State, and if the disease is found to exist is promptly quarantined
to prevent its spread to adjoining herds; in order, and if possible, to
prevent further contagion in the same herd, all diseased animals are
appraised and killed.

The individual history of these herds is given as follows by the sec-

retary :

No. 1.—In YorJc County, infected by steers bought in Baltimore market. Sis head
were either lost by death previous to quarantine, or were killed for the purpose
of stopping the disease. The whole herd were more or less affected,, though a num-
ber had a very light attack, and when released from quarantine, September 4, were
as well as they probably ever will be. A rigid quarantine, which was very much
assisted by the local surroundings, and the prompt support of neighboring stock-
owners, prevented the disease from infecting other stock; and the killing of diseased
animals and the use of disinfectants prevented further loss.

No. 2, containing twenty cows, two bulls, and ten calves, was quarantined June
19. Previous to quarantine four head had died, and after the enforcement of the
quarantine fourteen head were killed. With one possible exception, all the animals
were affected, and a number of them are now in a condition in which they are worse
than useless to the owner. In this case the evidence is strongly in favor of the theory
that the owner conveyed the disease to his herd by assisting'in the care of another
infected dairy. No spread of the disease to adjoining farms ; but it is quite probable
that the disease was carried from this herd to herd No. 8 in the clothing or on the
person of the owner, who administered medicine to both herds. This herd has fur-
nished an illustration of the disease in one of its worst forms, but is now believed to
be clear, but not beyond the danger of infecting other stock.
No. 3, in Delaware Coimfy, contained fifty head of stock, and iircvioua to quarantine

n nnnibpr had died. The probability is that the disease was introduced bv purciiase.
After passing into the charge of the State authorities, eleven of the herd were killed.
This herd, with Nos. 2 and 7, furnish by far tlie most stubborn cases we have yet mot
with. In all three cases every animal had been repeatedly exposed to infection before
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the existence of the disease -was reported ; o^nd -we may here state that when the first

sick animals vreve promptly isolated, and the case leijorted, the loss by death has been
very slight. By allovring The aick arid well to run together, all are infected before
the assistance of the State is asked.

Nos. 4, 5, and SJ adjoin one another; and are all traversed by the same small stream.
The disease seems to have originated on the upper farm, where the first sick animal
died in tlie stream and was buried close to its banks. In No. 4, one animal died and
one was killed; and in No. 5, the first one was jiromptly killed. In both cases, the
importance of immediate isolation wa.s understood and put in practice. Nos. 4 and 5
have been released from quarantine, but No. 5^ is still infected. Whether, in these
cases the stream was the vehicle of contagion or not, we cannot say ; but the almost
simultaneous outbreak on the three farms can be accounted for on no other hypothesis.
No. 6 had lost eleven head previous to being reported and quarantined. With one

doubtful exception, every animal had shown more or less of the effects of the disease,
and its owner fully appreciated its contagious nature. Has been released from quar-
antine.
No. 7, in Lancaster County, was composed of forty-two animals, and when reported

had been thoroughly infected by two sick animals running with the herd. In this
herd, seven animals were lolled in one day, and seven placed under quarantine; fif-

teen have been killed, and to all appearance the disease has been checked. The
infection, no doubt, came from an adjoining herd, which in turn had been infected
by stock from New York.

No. 8 is supposed to have been infected by the owner of No. 2 administering med-
icine to the animals after attending to his own. Seven head have been lost in this
herd, and the others are not clear of the danger.
In No. 9, containing thirty-one head, the disease seems to have been checked by the

prompt isolation and killing of one animal, and has since been released from quaran-
tine.

Nos. 10, 11, and 12 are small herds, in two of which every animal exibited symj)-
toms of the disease ; but by rigorous care on the part of the owners, by isolating and
the prompt death of infect«d animals, the loss has been small.

Nos. 13 to 20, inclusive, are herds which have been recently reported and quaran-
tined, and, thus far, the losses in them have been slight. By the prompt action of
the veterinary surgeon, assisted by care and co-operation on the part of the owner, it

is hoped that most if not all of them have passed the worst point, and that some of
them may be released from quarantine as soon as the proper time has elapsed.

No. 21 was infected by six cows purchased in the Philadelphia market, and showed
itself ten days after the purchase. Of the six, five have died or been killed, and others
are affected. The purchased cows have been traced to the Philadelphia drove yard,
but here all fwrther clue to the origin of the disease was lost.

No. 22, in Montgomery County, was quarantined October 24, and was infected by
a cow purchased from a drover. At the time of purchase she was conghing, and when
examined by our surgeon, a week afterwards, she was so far gone that the owner was
willing to have her killed as worthless and without a value.

No. 23 was infect«d by contact with the animals in herd No. 16, previous to quar-
antine. At the request of the owner, who has insureil complete isolation, they are

being treated by our surgeon. In this case the fumes of burning sulphur seem to have
been eftective in preventing further trouble, but aU the herd were or are more or less

affected.

No. 24, containing thirty-three head, were, no doubt, infected by contact with herd
No. 7, as, by accident, they were in the inclosure containing the former herd for a
short time.

No. 2.5 was allowed by its owner to graze alongside of No. 7, with no separation

other than that afforded by a creek and common fence. Before the infection was re-

ported, most of the steers (fat) were sent to market, but one left on the farm has
shown all the symptoms of the disease.

In addition to the care and supervision of cattle already in the Stat«,

the a^ent of the governor was given control of all stock -brought in

fi'om Europe and not quarantined hj the national authorities or those

of other States. Under the regulations established all cattle must pre-

sent a certificate of clearness from any contagious or infectious disease

at the point of shipment in Europe. They must also be inspected on
their arrival in the Statei by a veterinary surgeou in the employ and
under the control of the governor's agent, must be quarantined closely

at tlje expense of the importer, under the supervision of the State sur-
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geon, and must be again examined at the close of the quarantine. K
then found uncontaminated, a certificate is granted which will authorize

their removal to any point in the State. In enforcing this quarantine,

care is taken to consult the interests of the importers so far as it is con-

sistent \sith the interests of the State. These precautionary measures
are made necessary in order to protect the stock of the State, not only

from infection by pleuro-pneumonia or lung plague, but also from rinder-

pest and the hoof and mouth disease, all of which are now prevalent

in Europe.
The report of Secretary Edge concludes with a brief pathological

history of the disease—its nature, symptoms, and lesions as shown in

postmortem examinations. It is accompanied by colored lithocaustic

plates prepared by Prof. J. W. Gadsden, M. E. 0. V. S., formerly of

England, but now a resident of Philadeli:)hia. These illustrations are

given elsewhere, and are marked respectively Plates Kos. II and III.

Mr. Edge closes his report as follows

:

In our dealings with the disease under the immediate direction of the government,
we find many jjoints upon which scientists differ, and which it would be impolitic for

laymen like ourselves to endeavor to settle ; but of one point we feel certain, and in

which wo have the imlorsement of every practical man who has had the disease among
his stock, and this is the contagious and dangerous natui'e of the disease. Whether
the disease can only be conveyed from animal to animal by actual contact, or whether
it can or cannot be conveyed in the clothing, by the excretion, breath, or animals of
another tribe; whether the disease is of ancient or of comparatively recent origin;
whether it can be carried from herd to herd by a stream of water ; whether it can be
intensified in its ravages by bad ventilation or bad treatment ; whether a complete
separation of a certain specified number of feet of space will or will not prevent in-

fection ; whether in its first stages it is or is not contagious ; whether it will or will
not affect sheep, are all questions for scientists to determine, and which are all lost

sight of in the one great question in the solution of which we are engaged—can the
disease be eradicated by prompt and rigid action in the manner proposed f If so, all

these questions can be solved in the future ; if not, then the future of our stock
breeders is indeed precarious. In defense of the propriety of the action of the joint
committee of the legislature, and of the legislature itself, as given in the foregoing
pages, we have nothing to say, except that the end in view justifies the means. K by
the expenditure of a thousand dollars by the State we can save hundreds of thousanda
to her stock breeders and stock owners, and as many millions to the country at large,
then we think no one will complain. If the result in New York, New Jersey, and
Pennsylvania shall demonstrate that this cannot be done, we may still point with
pride to the fact that this action has saved more thousands than it has cost hundreds

;

has demoiLstrated to other States that when Pennsylvania is appealed to for co-opera-
tion in a good cause, she is not slow to respond ; and that when so important an in-

terest is in danger, the State is not slow in her attemxjt to extend a helping hand.

Professor Gadsden, of Philadelphia, Pa., writing under date of Jan-
uary 21, 1880, says

:

The authorities in this State are still at work in stamping out the disease of pleuro-
pneumonia among cattle. There are now but three infected herds left, and they are
in three difiercnt counties of the State, viz., Delaware, Lancaster, and Lehigh, which
are giving the authorities any trouble. Each herd wiU be kept in quarantine three
uionths after the last trace of disea.se has disappeared. The owners of diseased
cattle complain of the small sum paid per head by the State, but Secretary Edge ia
afraid to pay more for fear the good work will have to stop for want of means. I
notice that the" authorities in the State of New York have ordered all work suspended
until the legislature shall have appropriated more money.

I inclose you a letter received this morning from J. C. Michener, a veterinary sur-
geon employed by Secretary Edge. It contains a " bundle of facts" proving the con-
tagiousness of this disease, and shows the great folly of allowing this nefarious traffic
in diseased animals. Many such cases as the one alluded to could be traced out in
.this State. Secretary Edge, in a conversation with me yesterday, said that he was
satisfied the disease could be stamped out in this State if diseased animals were pro-
hibited from entering it. He has spent only about one-half of the $3,000 appro-
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priaterl for the purpose of eradicating the disease. At first .he was obliged to pay
'extravagant jjrices for some of the diseased animals in order to satisfy the owners.

Now he pays but $5 per he^d for animals sufl'eriug with the disease.

The following is an extract from Professor Michener's letter, alluded

to by Professor Gadsden

:

Your letter malting inquiry in regard to the herd of Mr. C. Krauss, of Lehigh
County, is at hand. Tliis herd is affected by contagious pleuro-pntiumouia beyond
the po&dibility of a doubt, and it is equally as certain that the disease was brought
here' by a beifer that came from Baltimore through the Philadelphia cattle-yard. Mr.
Jonas Grabcr, who sold the heifer to Mr. Krauss, has traced her back as far as Balti-

more, and has kindly furnished me with the names of all the parties to the transac-

tion. Krauss bought the heifer September 11. Within from two to three weeks his

attention was attracted to her by her making a grunting noise. She was being fed

for a fanuly beef, and was stabled and pastured with the milch cows. She gradually
pined away and died in about four weeks. She was examined, and one lung was
fouud swollen solid and adhering to the ribs. A few days after she died other animals
commenced to show symptoms, and the local cow doctors suspected pleuro-pneumo-
nia. They had never had the disease in that locality. Pleading ignorance of the law
and of parties intrusted with its execution, the disease was allowed to have its own
•way until December 13, when its exiatence was made known to the governor's special

agent. Edge. Under his orders I visited the herd forthwith, found that' two animals
had already died, and that twelve more were sick. We killed ten of these a,nd made
post-mortem examinations of eight. We found thera badly affected; aU had the
characteristic swollen, hard, marbled appearance of lung, and the adhesion that be-

longs only to contagious pleviro-pneumonia. The diseased lungs weighed from 25 to

45 pounds, and the healthy ones from 3i to 4-J pounds. We have since killed one
more, making thirteen in all which have been lost out of this herd. V/e have reason

to hope tliat the disease is now under control, although ten more are slightly affected

and twenty others have been somewhat exposed to the disease, yet still remain com-
paratively healthy. No pains have been spared to carefully isolate the sick from the
well. Disinfectants have been liberally used and a rigid quarantine enforced. The
disease has not spread from the Krauss farm, the location of buildings and BUixound-
ings all tending to prevent this.

In all of the seven herds that I have heretofore managed under direction of Mr.
Edge, we have been eminently successful in stamping out the disease, and the owners
are all well satisfied with the result of our management. Concert of action on the
part of the States, with the hearty co-ojjeration of the national government, will ef-

fectually rid the country (if not too long delayed) of this most insidious and dangerous
enemy to our vast cattle interests. I have lost all patience with those who advocate
other means than those now being employed by our commonwealth for the eradica-

tion of tbe disease. When men talk of the disease being curable, and not even a
contagious malady, they only show their ignorance. The disease entirely destroys

the functions of lung tissue, and can only bo cured by the removal of diseased organs
and the insertion or substitution of new ones—a feat the best surgeon would hardly
undertake to perform. '

EEPRESSI7E MEASUIIES ADOPTED IN NEW JERSEY.

In compliance witli the provisions of an act entitled "An act to pre-

vent the spread of contagious or infectious pleuro-pneumonia among
cattle," passed by the legislature of ^New Jersey during the session (3

1878-'79, Governor McClellan appointed General W. H. Sterling as the
head of a commission to form rules and regulations for the proper en-

forcement of the law. He commenced operations at Trenton, on March
15, 1879 ; and in order to determine the extent and location of the dis-

ease, he caused circular-letters to be addressed to the assessors of eaioh

township, to postmasters, farmers, and other prominent gentlemen
throughout the State, requesting such information as they could give as
to t])e existence and extent of the malady in their respective and more
imm 3diate localities. From the answers returned, he found that the dis-

ease was prevailing to a considerable extent in various sections of the
State, and that there was, therefore, necessity for immediate and de-

cisivo a^itioDj if the plague was to be arresteri.
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Report Commissioner of Agriculture for 1879. Plate I.

SECTION OF DISEASED LUNG;recent caseofLun^ Plafue.
Thin end showed black hepatization, the centre, red
hepatization, the thick e n d , i nt erl ob u I ar infiltration.

Several blocked vesselsare shown.
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Report Commissioner of Agriculture for 1879. Plate H.

Section of healthy lun^ ( Cow), showing the abund ance of
interlobular cellular or connective tissue of a bright rose color

Averag a weight of either ri^ht or left lun^, Si pounds.





CONTAGIOUS LUNG PLAGUE OF GATTLE.
Report Commissioner of Agricxxlture fori879. Plate TTT

^.-..1S^, >mM
ifT' "W

Section of the left lung of a Cow in an advanced stage of
Contagious Pleuro -pneumonia, showing the characteristic marbled
appearance formed by the exudation and consohdation of lymph into
the interlobular cellular tissue.

Weight of left lung 37 pounds, right lung 5 pounds.
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In April, General Sterliiig found it necessary to move his headquar-
ters to Jersey City, in order to meet the requirements of moving cattle

to and from the State of Kew York, from whence the ISTew Jersey dairy-

men largely draw their supplies of fresh milch cows.
Dr. Holcombe was appointed as surgeon-in-chief, and Dr. Corlies desig-

nated as inspector of the abattoir at Jersey City. Four other veterina-

rians were appointed, and on the 1st of April were commenced regular
inspections of the herds in Bergen and Hudson Counties. These coun-
ties were quarantined, in order that proper restrictions might be placed
upon the movements of cattle in the absence of proper permits. All the
ferries and boats on the eastern border engaged in carrying stock into

New Jersey were prohibited from landing cattle, unless accompanied
with a permit issued by General M. E. Patrick, of the New York State
Commission, who had issued similar orders relative to the landing oi

stock in New York. Thus the carrying trade between the two States at
this important point was effectually controlled.

From reports received from the western and southwestern portions of
the State, General Sterling was convinced that the disease was being
imported from Pennsylvania. Therefore, on the second day of August
he appointed Mr. J. W. Allen an inspector, gave him written instruc-

tions, and dispatched him to Camden for the purpose of consummating
arrangements with the different ferries plying between Philadelphia and
the different ports of entry lying between Salem and Phillipsburg,
for the transportation of cattle from Pennsylvania, and the inspection
of the same on their arrival in the State. His efforts were successful,

and the ferry companies caused to be erected on the New Jersey side
a sufiQcient number of sheds and pens to hold all cattle crossing from
Pennsylvania until after a thorough inspection had been made. The
officers of the Pennsylvania, New Jersey Central, and other railroads
cordially co-operated with the State authorities, and soon all the prin-

cipal avenues for the ingress of the disease were effectually closed.
General Sterhng closes his brief report as follows

:

V\Tien we consider the uumber of cattle in this State, and estimate their value, the
importance of this subject will be apparent. The number of cattle ia the State on
January 1, 1879, was 236,700, valued at |7, 828, 922. With a knowledge of the past
history of the disease in this and other countries, and the difficulty of eradicating its

as well as legislative enactments and precautionary measures hitherto adopted for it,

prevention elsewhere, a grave responsibility will attach to those in power if the dis-
ease be allowed to obtain a foothold, destroying our best stock, checking one of the
great interests of the State, and entailing losses appalling to contemplate.
Thejfollowing is a brief summary of the results accomplished during the year :

The number of cattle found sick v^ith the disease was 572. There were inspected
2,663 herds, containing 40,309 head of cattle.

Many cattle showing symptoms of disease were placed in quarantine and held until
the incubative period had passed, being carefully watched during the meantime.
When no other symptom than bronchial trouble was manifested the order of quaran-
tine was removed.
The number of cattle found neces.sary to destroy in order to prevent the spread of

the disease was 315, at an average coat to the State of $11.85 per head. There are now
in quarantine 99 herds, containing 865 head of cattle, of which number 257 head have
been condemned as suffering with contagious pleuro-paeumonia. The total expenses
of the commisaion will aggregate about fl9,0Q0.
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CONTAGIOUS PLEURO-PNEUMONIA—EXTENT OF
ITS PREVALENCE.

REPORT OF DR. CHARLES P. LYMAN.

Hon. Willia:m G. LeDuc,
Commissioner of Agriculture

:

Sir : In compliance with the instructions contained in your letter of
appointment, dated January 29, 1880, 1 left Washington on the 29th day
of January last, for New York City, where I proposed to commence an
investigation for the purpose, if possible, of determining the character
and extent of the j^revalence of the disease known as contagious pleuro-

pneumonia or lung plague of cattle. On my arrival in New York I

visited Dr. Liautard, from whom I learned that the disease still pre-

vailed to some extent in Eastern New York and on Long Island, and
that there was a reported outbreak at Haverhill, N. H. The New Hamp-
shire State commissioner had pronounced this outbreak as of a sporadic
character, yet the circumstances attending it were of a suspicious nature,

at least sufficiently so as to throw doubt on the decision arrived at by the
State commission, and I regarded a further investigation necessary in

order to positively determine the matter. While in New York I gained
some valuable inftjrmation in regard to the disease in the adjoining State
of New Jersey, which I propose to make use of on my return to that
State.

I arrived in Boston on the 3d day of February, where I met Dr. Thayer,
a member of the Massachusetts commission for the suppression of con-

tagious diseases of cattle. He had made some investigations of the New
Hampshire outbreak, and gave it as his opinion that the disease pre-
vailing there was not contagious. However, he did not regard Ids post-

mortem examinations as satisfactory, as he was in no case furnished with
whole lungs. I also saw Dr. Billings here, who informed me that he had
examined i»ortions of diseased lungs of some of the affected cattle at
Haverhill, N, H., and from the appearances he did not regard the dis-

ease as that of contagious pleui-o-pneumonia. He did not regard his

examination as satisfactory, however. •

I left Boston on the 5tli day of February for Concord, N. H., for the
purpose of seeing Dr. A. H. Crosby, chairman of the State commission.
He regarded the Haverhill outbreak as of a suspicious character, and
advised me to visit that x>lace at once and thoroughly examine the
affected herd. He gave me an order for the slaugbter of such animals
as I might deem necessary for examination, and also a letter to the
chairman of the board of selectmen for the town.

I arrived in Haverhill on the morning of the 6th, and in company with
•Mr. Parker at once proceeded to the farm of Mr. Merrill, the owner of
the suspected herd. I found the animals suffering in various degrees
from respiratory troubles. As the herd was supposed to have been in-

fected by a drove of cattle from Canada, I asked Mr. M. when this drove
stopped with him. He answered

—

On the nth day of September: tht^ first case of sickness occurred about October 2
the animal died on the 2d of November, having been aick only about one -week.
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Wliich was the second animal attacked, and when f

The light-colored or Fisher cow. She was taken somewhere between the 7th and

14th days of November. The calves iirst showed symptoms of sickness about the 14th

of November. They were taken sick one by one with an interval of about seven days

between each, except in one instance, when two were attacked at the same time.

Mr. Merrill described the symptoms as follows

:

Coughing is the first symptom. The nose is dry, and the animal stands with its

back arched and elbows turned out. If forced to move britikly about it will cough

and pant. The disease seems more severe during a thaw than when the weather is

colder. There is some rimniug from the eyes. The appetite is invariably good up to

about twenty-four hours before death. From six to twenty-four hours before death

occurs, the auiuial is not able to stand. As death approaches, the animal groans quite

loudly, the breathing becomes accelerated, and the cough seems to come from a more
or less solid body. In coughing, a calf will extend its nose on a level with its neck.

This symptom has not been observed to so great an extent among the cows.

How many cows, calves, and yearlings did you have in the fall ? How
many of each have been sick, and how many have died ?

In the fall I tied up the following named animals:

Cows 11 head. " Sick, 4 head. Died, 1 head.

Calves 23 head. Sick, 10 head. Died, 6 head,

Yearliusrs 13 head. Sick, 3 head. Died, head_ • _ _
Total 47 17 7

How have these animals been housed, and how have they been fed?

The cows and yearlings were tied up on the same side of the barn in a long row,
but the j'earliugs were kept at the further end of the building by themselves. The
calves have all been kept together in a separate pen 13 x 12 X 7 feet. During the
day they were all turned out into the barn-yard. The cows have been fed on roots
and hay, the yearlings on hay alone, and the calves on hay and roots.

Mr. Merrill continued

:

The cows from this strange herd were put into the barn-yard, and the calves into a
little pasture adjoirting. About a week after this herd left, my own calves broke into
this pasture. Tiiat would make the date about the 18th of September. October 20th
1 brought home a di'ove of calves myself from the north, aud the first calves taken
sick were some of these driven calves.

This being the statement, I regarded a post-mortem examination neces-
sary in order to settle the question as to whether this outbreak was oc-

casioned by contagious pleuro-pneumouia. • Fur this purpose I thought
it best to take the "Fisher," or Light-colored cow, as she was the first at-

tacked and had been the sickest animal of the lot. She was, therefore,
slaughtered. 1 found the lungs in a perfectly healthy condition. The
pleiu'a of the rib.s still showed plain traces of previous iutiammation, but
slie had so far regained her health as to commence to again lay on
healthy iat. This cow never had contagious pleuro-pneumouia.

. I found a calf quite sick, evidently in an almost djnng condition.
This was next killed, and an exammation revealed tlie fact that it had
been suffering from a clear and unmistakable attack of bronchitis. This
I demonstrated to the satisfaction of the medical representative of the
New Hampshire commission. Dr. Watson. There had l)een preserved
a pair of lungs taken from a calf which had died a few days previously.
These showed the lesions of S[)oradic pneumonia, Avith some bronchitis.
All the specimens were sent to New York for the inspection of the pro-
fession.
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CAUSE OF THE OUTBREAK,

In looking about for the cause of this outbreak, the buildings and the

lay of the laud in the immediate vicinity of the premises were thoroughly

examined. The homestead is a meadow farm, lies well, and is inclosed

by small hills, with a brook running a crooked course near to the build-

ings—a place that, in the fall of the year, would retain the fogs rising

from the water for a considerable length of time. Further investigation
proved this theory correct.

The calves, when removed from the meadow, where one or two of them
had taken cold, were, about the 10th of November, put into a close shed
18 feet long, 12 feet wide, and 7 feet high. Here they were tied up in

two rows, and were so close together that they comiiletely packed the

pen. This huddled condition, to my mind, furnished ample cause for

the outbreak, for I do not think that a pen of such dimensions, with so

many animals confined in it, could be sufficiently ventilated to preserve

health in the absence of mechanical means. I advised the erection of

another pen and a division of the herd.

I found that the cows had caught cold from being constantly subjected

to a draft of cold air, so applied as to keep their bodies constantly

bathed in a cold current. The arrangement of the barn is given in the

following diagram

:

"DOOR I. ., .
DOOn 2. . POOR 3,

3r

mMl
BARN ELaOR g

The yearlings were turned in through door No. 1, and divided from

the cows by a partition. This door was then closed, and they were left

to themselves. The cows were turned in at door No. 2, which, together

with the large barn-door, was open a considerable portion of tlie time.

Door No. 3 was seldom used. Between the cows and the barn-floor was

a board partition, with the board at the bottom fixed to lift i(p, thus leav-

ing an open space fifteen inches wide directly in front of the cows and

down at the floor. Except in very cold weather, this novel ventilating

device was left open all the time. The air rushed in through the wide

open door and the opening in fr-out of the cows, passing over and bath-

ing their bodies, and especially the under part of their breasts, chests,

and abdomens, on its way out at door No. 2, which, by the way, is a

little larger than any of the doors on this side. This cause I regarded

as sufficient to give the toughest animal a cold.

In order to prove this theory correct, it is only necessary to state the

following facts : Cow a in the diagram, a small and nearly black one,

stood in the corner against the partition, j^^sf out of the line of draught,

and has never even coughed. Cow h was tlie first animal taken sick, and

the only one that died. Cow c was sick, but not so bad as either cows

hov e.
' Being next the partition, even if on the cold side of it, may ae-
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count for this in a measure. Cow d had been but very little troubled.

She couglied slightly, but nothing more ; the partition may have pro-

tected her. Cow c, the light-colored or Fisher cow, was the second one

taken sick, and was more seriously aifected than any of the others ex-

cept the one that died. Of the ibnr animals which were called sick,

although the whole lierd except cow a were more or less affected with

cougbs, cow / came third. The yearlings were turned in and tied up
without any regard to regularity or place. Several of them coughed.

Three of them were sick, i. e.^ the respii'ation was considerably acceler-

ated, but none of them died. It was advised to close up the feeding

space next the floor and put it up in the partition 3| or 4 feet from the

floor, so that the draught through woidd be over the heads of the cattle.

It may be objected that this cause has been in operation for years,

and no such trouble has before occurred. The only answer to this objec-

tion is that the past season iias been remarkable for its sudden changes.

I am told that it has not been uncommon here for the thermometer to

vary from 30° to 4S}^ in the course of twenty-four hours. These sudden
changes are as liable to aifect cattle as human beings, and where exiDOsed

as these were, without artificial covering, they could hardly be expected

to remain exempt from serious colds. Another thing should be remem-
bered: the past winter has been so mild that attendants no doubt be-

came more careless than usual, and often neglected to close the doors

and feeding-troughs.
COOTiTECTICUT.

In the course of my investigations in Connecticut the following facts

were gleaned

:

Statement of Hon. E. H. Hyde, chairman of commission.

An outbreak of contagious pleuro-pneumonia had occurred at Green-
wich, occasioned by exposure to a calf which had been brought from
New York and placed in the herd of Mr. B. Livingstone Mead. This
farm is located on the State line, a part being in the State of New York
and a part in that of Connecticut. The buildings are in Connecticut.
This herd consisted of 20 head. From 7 to 9 animals have died, the last

one about the 18th of March, 1879. The remainder are unaccounted
for. These animals were at one time examined by Professor Law.
The herd of Daniel M. Grihin, on an adjoining farm, contracted the

disease from Mr. Mead's herd. He had 27 head, 8 of which died.

With the exception of one animal, Mr. G. sold the remainder of his herd
to dealers in New York for slaughter. The one he retamed remains
with his tenant, and will soon be slaughtered on the place.

Joseph B. Hueted, of Greenwich, took some cattle to New York for

slaughter, among them tvy^o cows. They were all landed at the infected
Sixtieth street yard. The cows were not sold, and after some hesitation
on the part of the New York cominission they were allowed to be
returned to Connecticut, the commissioners of the last-named State
being notified of the fact. The State authorities at once ordered them
quarantined, but before the letter reached Mr. Husted he had sold them,
and they are still untraced. They were taken away from Greenwich on
or before July 11, 1879.
Mr. Curtis Judson, of Watertown, near Waterbury, keeper of the

Gramercy Park Hotel, bought two cows from Hedge, a dealer in New
York, and placed them in an excellent herd of Ms own at Watertown.
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They proved to lie affected with contagious pleuro-pneumonia, and soon

infected the lierd with which they had been placed. ' The herd was quar-

antined by order of the State commissioners, but the owner, on the 8th

of March, 1879, broke quarantine and took them to ISTew York. This

fact comiug to the knowledge of the authorities in time, they were

enabled to be in Kew York on the arrival of the animals, where they

were at once killed by order of the New l^'ork commission.

Mr. David D. Hawley, of Danbury, had an outbreak of disease in his

herd on October 27, 1879. They were \isited by Dr. Hopkins, of jSiew

York, who made an autopsy of a calf and pronounced the disease tuber-

culosis. The calf came from New l^ork, and had been with the herd but

a month.
Mr. Porter, of Waterbury, had an outbreak among his cattle on the

13th of No^^ember, which the attending veterinarian feared might prove

to be contagious pleuro-pneumonia. The herd was visited by the State

board on November 18, and the decision arrived at was that the ani-

mals were suffering simply fi'om sporadic disease. No post mortem

examination was made, and they are now reported as doing well.

Some trouble was reported among cattle at Hartland and Milford, but,

on examination by the commissioners, the disease was decided to be

sporadic.

I visited the herd of Mr. L. B. Mead, of North Greenwich, which I found

suffering from contagious pleuro-pneumonia. Although the trouble was
of long standing, some of the cows certainly were in a condition to con-

vey the disease to healthy or non-infected animals. There were ten

cows, one pair of oxen, one yearling, and six calves in this herd.

Tlie herds of Daniel M. Griffin, Joseph B. Husted, David D. Hawley,

and Mr. Porter were visited, but no cases of the plague were found.

Reports from Watertown, Waterbury, North Brandford, Hartland, and

Milford were of such an assuring character that 1 did not deem it neces-

sary to visit those points.

NEW YORK.

I am indebted to the New York commission for the following state-

ment made February 12, 1880

:

Putnam County.—On the line of the Harlem Railroad there have been

lately slaughtered 176 animals. Of these 40 were acute cases. The

others, having been exposed to the coiitagion, were killed to prevent the

spread of the disease. The beef was marketed.

In the town of Kent Joseph R. Sprague has an infected herd of CO

head of cows, steers, and calves. They are now in quarantine.

Westchester County.—hi Yonkers Mr. Austin hatl a herd of 27 head,

which had been reduced by the ravages of the disease to 8 animals. Mr.

Peirpoint had a herd of 11 head, which had been exposed to infection.

Two of these hud been killed. Mr. Cheever, on Odell's farm, has a herd

of 12 head that have been infected. Mr. Coyle has one animal infected.

In Croton Palls, Bedford Township, Mr. Butler, who generally keeps

about 50 animals, has lost by death and slaughter his entiie herd, with

one exception.

Kcio Yoric City.—Id. the city there are believed to be but five infected

stables left. These are in quarantine, and are located as follows

:

No. 1. West Seventieth street. Old chionic cases.

No. 2. West Seventy-eighth street. Acute cases.

No. 3. East Ninetieth street and Madison avenue. Acute cases.



CONTAGIOUS DISEASES OF DOMESTICATED ANIMALS. 461

ITo. 4. East One hundred and twentieth street and Fourth avenue.

Acute cases.
* jSTo. 5. East One hundred and twenty-first street and Fourth avenue.

Acute cases.

Lo7}g Island.—The whole western end of this island, as far back as

Jamaica, is more or less infected. The stables of GaU", Fleischmann &
Co., of Blissville, originally the hot-bed of the disease, are now perfectly

free from all contagion. Jamaica is located some lOi miles back, there-

fore the infected district includes Brooklyn, New (Jtrecht, Flatbush,
Gravesend, Flatlands, and I^ew Lots, in Kings County, and Long
Island City, Kewtown, Jamaica, Flushing, and Creedmoor, in Queens
County.

Suffolk County.—At the extreme eastern end of the island are exten-

sive unfenced ranges, used as common pastures. The plague prevailed

among herds grazing on these ranges, but it is now believed they are

thoroughly freed from it, as the last known cases were destroyed at

Montauk August 28, 1879, and at Bellport August 11, 1879. This por-

tion of the island has been subjected to numerous examinations, and is

now regarded as entirely free from the pla,gue.

Staten Island.—A year ago one case of the plague was discovered on
this island. The animal was killed. No case has since appeared, and
the island is now regarded as absolutely free from the disease.

On the 12th and 13th days of February, in company with one of the
New York inspectors, I visited several stables in Brooklyn. I found
several chronic cases in these stables, but no acute ones. At Johnson
avenue slaughter-house I was shown a portion of a characteristically-

diseased lung, which had been taken from an animal killed a few hours
previously.

On February 14 I visited the stables of Mr. Lang, One hundred and
ninth street and Fourth avenue, New York, where 1 found three cows
suffering with the plague. One of these was a very acute case, and I

was informed had been afflicted but three days. This and one of the
others had been condemned to the offal dock. Mr. Froudie, a neighbor
of Mr. Lang, lost a cow on the 12th day of February by the disease. A
week before he had bought a cow from a dealer named Louis, and the
cow that died was taken sick on that day that this cow came to his
stable. The nearest stable to Mr. Froudie's is on One hundred and
twelfth street and Fourth avenue. Mr. Froudie had owned the cow he
lost for eight months. Lang purchased liis sickest cow from a dealer
named Franke some four or five weeks previous. She was a " two-titter,"

and on that account Franke knocked oft $5 on her price. She never did
well. The other two commenced coughing three or four days before my
visit.

On the afternoon of the same day I visited the offal dock and wit-
nessed tlie autopsy of Lang's cows, alluded to above. Both cases re-

vealed well-marked lesions of acute i)leuro-pneumonia contagiosa. One
of the animals, which showed a temperature of 105° Fahr., and 36 respi-
rations per mjnute, had the whole posterior lobe of the left lung consol-
idated and strongly adherent to the costal jileura. The right lung was
healthy. The pericardium was thickened to half an inch. In both lungs
of the second cow were found a number of small isolated spots of the
cliaracteristic lesions of the disease, the largest being about the size of a
double fist. Their borders were well defined, and the intermediate por-
tions of the lung-tissue appeared perfectly healthy to the naked eye.

* lUe iast-iiamed stables were infected from One liuudied and twentieth street.
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On February 10, at One hundred aiul twentieth street and Fourth
avenue, I found three cows whicli liad been exposed to infection, and
were in quarantine. They appeared bealthj', and one had just been sold

to a butcher named McBvoy.
In Treniont, at the stable of Mr. Bohle, I found two cows, one of which

had been jint into an infected stable on Christmas. Her temperature
was 101° Falir., and she was breathing at the rate of 30 respirations per
niiiuite. The other animal was a Jersey cow; both animals had been
ordercHl slaughtered as soon as they could be got ready for the butcher.

A Mr. Connors, a neighbor, had had some trouble with his herd, but
they, were quarantined and seemed to be doing welh The infection to

this iierd of Mr. Bohle's was communicated by a cow that w^as pastured
with ten others on a common lot. She developed contagious pleuro-

pneumonia, and was killed in the month of August. Three months and
nineteen days thereofler the second anijnal was attacked and sent to the

oiial dock, where she was sla^ughtered. At the end of three weeks a
third, and at the end of four weeks a fourth, animal was taken sick, and
both were slaughtered. The first one of these aiiimals belonged to Mr.
B. Jorkman, the other three to Mr. Bohle, who, as has been before

stated, bought a fresh cow on Christmas and put her in with one
remaining from his original herd. This was in direct violation of the

law and his instructions. She is now diseased and has been ordered to

be killed. These ten animals were strictly isolated as soon as the first

cow was killed, and no other infection was then possible. Two of them
have since been fattened and sent to the butcher in a healthy condition.

The remainder, with the exception of those belonging to Mr. Bohle, are

still free from disease.

Oil the 17th day of February, in company with Professor Law and Dr.

Hopkins, I visited the farm of Mr. Joseph Sprague, in Kent, Putnam
County, whose herd was infected and had been in quarantine for some
time. The herd consisted of 53 head, and were sold during the day by
the State commission to butchers who had been notified to attend. The
animals brought an average of $6 per head, which was regarded as a
low price. Three of the animals were considered toQ badly diseased for

beef, and on being killed showed well-marked lesions of the disease in

its difl'erent stages. This herd was infected by a cow purchased from a
dealer named Robinson.
On February 18, in company with the same gentleman, I visited Cro-

ton Falls, Westchester County. We found here a gentleman by the

name of Butler, who had lost 31 animals out of a herd of 33 by the

plague. His remaining cow was in quarantine, with no symjjtoms of

the disease manifest. On the 15th of June last Mr. Butler bought 17

cows of Mr. Eobinson, the dealer above referred to, and they were de-

livered to him on the i7th of the same month. They had been pastured

.'ill the summer on "Hyatt's lower furm^^ ivlth a cotv that had heen sicle

but had recovered. The first animal on Butler's farm sickened on Sep-

tember 10, and soon died. The remaining 30 head were either slaugh-

tered for beef or killed diseased.

On February 19, in company with the same gentleman, I visited the

farm of Mr. Daniel Austin, in Yonkers, Westchester County. Origi-

nally this gentleman had a herd of 27 head, 18 of which had either died

of the pliigue or had been killed for beef in the incipient stages of the

(i isease. Five of the animals were killed for beef, and showed no lesions

of the disease. Of the four remaining two are well-marked chronic

cases, l e., having portions of encysted lung. This herd was infected
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by a cow that had pastured on an imfenced range called " Hog Hill," in

the to\vn of Yonkers. She wandered into a field near Mr. Austin's j)lace,

where she died on the 27th or 28th of July, and was not buried for some
days after. The disease appeared among Mr. Austin's cattle on October
21. The herd of Mr. Odell, on whose farm this cow died, was no doubt
infected by tlie same animal. His herd consisted of some valuable Jer-

seys, among which the plague appeared on August 28. We killed three

of his animals, and they all showed well-marked lesions of the disease.

On February 20, visited Mr. Tice, of Newtown, which is a suburb of

Brooklyn, Long Island. His herd was infected about the middle of Oc-
tober. Eight of his animals died, and he had continued to till their

places with fresh ones. We found 12 of his animals suffering with the
plague. Two cows were killed—one an acute and the other an older

case—and both showed well-marked traces of the disease. His herd
was iufected by a cow sent him about the 20th of September.
A Mr. Grady, whose stables are iuBIissville, a portion of the suburbs

of Brooklyn, had lost 11 head of cows, out of a herd of 14, since the
middle of September.

PENNSYLVAIS^IA.

I arrived in Philadelphia on February 21, and during the evening
visited and had a conversation with Dr. J. W. Gadsden, relative to the
prevalence of the plague in Pennsylvania. Dr. Gadsden showed me a
l>rivate telegram giving him the information that the British Govern-
ment contemplates raising the embargo on cattle transported from the

Western and Southivestern States through Canada and shipped to Great
Britainfrom ports of the Dominion Government.
On the morning of February 25, in company with Dr. Francis Bridge,

I visited the farm of Mr. J. F. Taylor, located near the town of Maiple,
Delaware County, Pa. We found the gentleman's herd suffering with
the disease. Having selected and paid for four acute cases, the animals
were slaughtered and examined. The port mortem examination revealed
all the lesions of the disease in its acute stage. This herd was infected

by a cow purchased by Mr. Taylor in the Philadelphia stock-yards. She
was in very good condition, and when she arrived on the farm seemed
very tired. Next morning she refused to eat and seemed sick. She died
in a few days thereafter with all the symptoms exhibited by those that
have since died of contagious pleuro-pneumonia.
On February 26 I visited the farm of Mr. Wynne, near Philadelphia.

His herd originally consisted of 34 head. Ten of these had already been
killed, and two had died of the disease. An examination of those left

developed the fact that the disease was still present in both an acute
and chronic form. The owner objected to the slaughter of any of the
animals. His herd was infected by some cows he purchased in the
Philadelphia stock-yards. The disease broke out about the first of

June last.

On the 27th day of February I visited Messrs. Martin, Fuller & Co.,
who have charge of the Philadelphia stock-yards. They offered me
every facility for an examination of the premises. During my interview
with these gentlemen, Mr. Fuller said, that something ought to be done
to relieve the dealers in stock from the oppression of the Eugli.sh em-
bargo—that the European trade is now carried on at a positive loss, and
that this loss is clearly traceable to the embargo on our live cattle. He
iurther stated that he was in Europe last season, and found the market
Hooded at Liverpool. Ilis stock was detained fifteen days in quarantine
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before it could be slaughterecl. Besides tbe expense of fe«-dii]^ all tins

time, his animals were positively sliriiikino- in weight—tliat wlien they

were finally slaughtered he was compelled to accept any price offered

He found dealers there who said they could afford to give from $15 to

$20 per head more for the animals if they were allowed to drive them
back into the country and slaughter them only as needed.

During the day I met, by appointment, Secretary Edge, special agent
of the governor. He seemed to appreciate the fact that more thoroiigh

and active measures than those heretofore used are necessary for a com-
plete supi)ression of the plague. He thinks the better plan would be to

l)ay a good price for all exposed animals, and that in the country all ex-

posed and infected animals should be slauglitered as well as those acutely

diseased. Under existing circumstances he does not think it would be
politic for the State of Pennsylvania to thoroughly eradicate the dis-

ease ; indeed, he does not think this possible so long as the southern

border of the State is unprotected from importations from Maryland.
Until quarantine measures are established against this State, or the

State itself takes some action for the suppression of the disease within

its borders, the State of Pennsylvania cannot hope for success. The
farmers of Pennsylvania will go to the Baltimore stock-yard to buy
" frames," and in this way new cases are continually being brought into

the State. Under the present construction of the law sufficient means
to pay a fair indemnity cannot be obtained, and to kill even diseased

animals without funds to pay for them, the secretary believes would re-

sult disastrously, as it would prejudice the farmers against a better law,

which is hoped for in the near future. His policy is simply an effort to

keep the disease within its present limits with the destruction of as few-

animals as possible. Up to January 1, 1880, the secretary had expended
but $2,700 in repressive measures.
On February 28, while examining some cows at the stock-yards, I

found an acute case of contagious pleuro-pneumonia. The affected

animal was in a yard with some twenty other milch cows, and all were
being offered for sale. This animal was seen also by Dr. Bridge.

On March 1, while examining lungs of slaughtered animals at the

Philadelphia abattoir, I found one showing the well-marked lesions of

the plague. The butcher said the animal came from Eliuois, but it was
afterwards traced to Cecil County, Maryland.
On the 2d day of March I visited Camden and learned some facts

relative to the extent of the plague in Kew Jersey.

On the 3d instant I attended a meeting of the farniers and stock-

raisers in the infected district. The meeting was held in Philadelphia,

and was called for the purpose of devising means for the extirpation of

the plague. During the day, visited Elm Station, Montgomery County,
and assisted in selecting six diseased animals from Mr. Wynne's herd
for the purpose of post mortem examination.

On the 4th and 5th days of March I was engaged in examining lungs

of slaughtered animals at the Philadelphia abattoir. I found no traces

of the disease, but on the 4th instant, while examining some cows at the

stockyards, I found a second case of the plague in an animal that came
from near Gettysburg, Adams County, Pennsylvania.
The folloH-ing are the sources of infection and locations of diseased

herds in Pennsylvania

:

Philadelphia County.—The Philadelphia stock-yards are infected.

These yards are constantly receiving and sending out to different locali-

ties diseased and infected animals.
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Chester County.—^jMr. M. Coming, of Chester Yalley, has a herd of 27

head, amon;? which the disease has appeared. The herd was infected

by a cow purchased from a drover, and the in fection could not be traced.

Mr. J, Dickinson, of Chester Springs, has a herd of 28 head. These
animals were infected by the owner, who brought the contagion fi-om a

neighboring farm where ho had administered medicine to a diseased

animal.
Mr. G. V. Eennard, Chester Valley, had a herd of 18 animals infected

by his neighbor's cattle (I^Ir. Coming's).
Mr. Eennard's cattle had infected a herd of 14 head owned by Mr.

J. W. Wilson,, his near neighbor.

Mr. C. Holland Frazer, of 1he same neighborhood, had a herd of 26
head infected by a i^urchased animal, which he was unable to trace.

Mr. W. Pngh, of Chester Springs, had his herd infected by Mr. Dick-

inson, alluded to above, who visited this herd for the pui-pose of admin-
istering medicine to a sick animal.

W. J. and H. A.PoUock, DowningtoAvn, had aherd of 30 head infected

by a purchased animal.

Mr. W. Eeid, West Chester, herd of 5 head, chronic cases ; source

of infection unknown.
Mrs. Harmaan, West Chester, herd of 12 head; infected from neigh-

boring cattle.

Mr. W. E. Penneypacker, Cambria, herd of 14 head
;
probably infected

from neighboring herd.
Holmes and Bunting, Oxford, herd of 35 head ; infected, by Mr.

Turner's cattle on adjoining farm.
Mr. M. Young, Bradford, herd of 36 head ; infected by Mr. Turner's

cattle.

Between the herds of Holmes and Bunting and Mr. Turner Avas a large
meadow. The bulls broke down the two intervening fences, and the herds
mingled in the meadow. The herds were separated as soon as men on
horseback could separate them, but not soon enough to i)revent infection.

21(ytit(jomery Coiuity.—Messrs. J. L. and A. S. Eeiff, Worcester, herd
of 15 head. Jacob L. Eeiff had bought of five diflerent dealers during
May and June, and it was impossible to tell fi-om which one the disease
came. Two animals had died, and two others had been killed by order
of the State inspector. Five others had been slightly affected, but had
recovered. A. S. Eeiff pui'chased a cow of his son in July, about the
time of the outbreak. One animal died, and a second one wa s condemned
and killed by order of the State inspector. Five other animals were
affected, but all had recovered and had been released from quarantine.
Joseph Tyson, Worcester, herd of 13 head. Mr. Tyson purchased

a cow of a man who had pre\iously purchased her at the Philadelphia
stock-yards. She was killed on September 24, 1879, by order of the
State inspector, but as she had been isolated on the appearance of the
first symptoms of the disease, only one other was infected.

Charles T. Johnson, Lederachsville. This gentleman's herd was in-

fected by an animal purchased from a dealer. U]) to the date of the
first LQspection in October last, five animals had died. One was after-
wards condemned and killed. Five out of the remainiug ten were af-
fected, but had recovered.

Peter M. Frederick, Lansdale. Herd quarantined January 29, 1880.
The infection was communicated by a cow purchased in the Philadel-
phia stock-yards. Two animals had been condemned and killed. The
remainder—ten animals—were free from disease on March 4.

30 AG
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Jacob D. Wisler, Worcester. Herd quarantined February 6. Three
animals bad been condemned and killecl, and three others were sick.

John C. Blattuer, Worcester, herd of 16 head. The plague had pre-

vailed in. this herd in a mild form for the past four months. None
of his animals died, and he did not suspect the nature of the disease.

His cows were greatty reduced and he had been feeding at a loss.

One of his animals had commenced to lay on fat, and all were free

from disease except the altered structure of the lungs, the natural result

of the disease. This herd was infected by Mr. A. F. Reift's cattle, men-
tioned above.
W. W. Latrobe, Merion, herd of 14 head.

W. Wynne, Elm Station, herd of 28 head. This gentleman had lost

several animals. The infection came from a cow i)urchased at the West
Philadelphia stock-yards.

Bucks County.—Aaron Yoder, Dublin. This herd was quarantined
September 25. The first cow to sicken was one that he purchased two
weeks previously. As she had passed through the hands of three dif-

ferent parties, it was impossible to trace her back satisfactorily. Three
out of the four were affected, but had " recovered."

Isaiah Kletzing, Dublin. This herd received its infection from Yoder's
cattle before they were quarantined. Three animals had recovered.

Lehigh County.—Charles Krauss, East Greenville. This herd was
quarantined December 13. The infection camethrough a cow purchased
at the Baltimore stock-yards. Two animals died and eleven were con-

demned to be killed. Thirty annuals remain, and are thought to be free

from disease.

Cumberland County.—Samuel Hess, El^erly-s Mills. Herd qiiavantined

March 20, 1879. Infected by cattle coming from Baltimore stock-yards.

This herd is in Y'ork County.
JDelatcare County.—R. L. Jones, Upper Darby, herd of 49 head. In-

fected by purchase fi-om Philadelphia stock-yards.

Thomas Cunningham, Upper Darby, herd of 21 head.

J. G. Haenn, Darby, herd of 14 head.

J. Likens, Ridleyville, herd of 15 head.

J. F. Taylor, Marple, herd of 36 head. One third of his animals had
died, and the disease vv^as still present.

Lancaster County.—J. F. Tiu'uer, near Oxford, Chester County, herd
of 52 head. Infected by adjoining herd, into which the disease had
been introduced by some calves brought from the State of New York.
David Williams, Coleraine. This herd had come in contact with the

diseased Oxford herd, and was quarantined before any symptoms of the

disease appeared.
Lane Gill, Coleraine, herd of 5 head, adjoining above.

Adams County.—J. Redding, Gettysburg, herd of 13 head. Infected

by purchase from Baltimore stock-yards.

KEW JERSEY.

The following are the locations of some of the diseased herds in Xew
Jeisey at the time of my investigations in February:

Atlantic County.—Benjamin Gibberson, Port Republic, herd of 11 head.
This herd was quarantined October 29, and again on ITovcrabcr 28, as

chronic cases. Eight animals had been alfected by the disease.

H. A. Johnson and William Ramsay, both of Port Republic. The
herds belonging to these gentlemen were diseased and in quarantine.
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Gloiicctiter Couniy.—Charles B. Leonard, of Paulsboro, has two farms,
upon one of which he has a herd of 22 animals, of which are suli'er-

ing- with the plague. He has 28 animals on the homestead form, only
1 of which has shown symptoms of the disease. Both herds are in
quarantine.
Benjamin G. Lord, Woodbury, herd of 25 head. On June 13, 6 of

these animals were suffering with the x^^ague. October 27 there were
21 of these animals sick. On IsTorember 25 the same number were suf-
fering with the disease, and were all in quarantine. Of the first lot of
25 animals, 6 were attacked and 3 died. He then bought four or live
fresh animals. These remained in good health for five months and
twelve days, biit of the original animals 21 had suffered with the conta-
gion.

Camden County.—An 0(;casional case of pleuro-pneumonia had been
found here, but no great amount of the disease had ever existed. A
most thorough system of inspection of cattle coming from Philadelphia
had been established here, and its rigid enforcement had undoubtedly
been of great service in preventing the importation and spread of the
contagion. From August 28 to December 15, 217 animals, known to
have been exposed to infection, were returned to Philadelphia. Forty-
one head of these were suffering with plain and unmistakable symptoms
of the malady.

Burlington County.—Howard Stokes, West Hampton, herd of 11 head.
Quarantined June 20, but did not obey quarantine regulations.
Job Ewan, Mount Holly, herd quarantined July 11. One acute case.
D. Maioney, Eecklesstown. Lost 1 animal on January 26.
William MuiTay, Jacksonville, herd of 14 head. There have been

4 acute cases in this herd, and 2 fmimals have died. Ho will probably
lose others. The herd was quarantined July 11.

Ocean County.—^. H. Jones, Forked River, herd of 29 head. There
have been 27 acute cases in this herd. Six animals were killed on Octo-
ber 2, and on the 15th of the same month the balance were slaughtered.
The infection to this herd w^as brought in some calves purchased in
Fortieth street, iTew York City. From October, 1878, to October, 1879,
Mr. Jones lost 32 animals by this disease.

At the same place as the above, Mrs. Strut has 1 animal, Captain
Wilson 3, and James Holmes 23, all of which are infected and quaran-
tined.

Mercer County.—G-. B. Neunamaker, Pennington. On Ifovember 17
3 of his animals were suspected. On the 2()tLi of the same month 2
acute cases had developed, and the herd was quarantined. One animal
was slaughtered on January 17. Two animals recovered and are stilJ

on the place.

William Walton, Dutch Keck, herd of 32 head. On May 5, 1 acute
case appeared. On May 15 the animal was very siok, and, as other
(jases were developing, the herd was quarantined. The owner did not
believe his animals were affected with the plague, and failed to ob-
serve the quarantine regulations until one of the animals was killed in
order to prove the fact. The herd becoming seriously affected, Mr.
Walton sold, on October 29, all his animals to a butcher. This herd
was infected by a cow purchased in New York. She calved, and her
offspring, at five weeks old, showed well-marked lesions of contagious
pleuro-pneumonia.
MonmoutJi County.—D. C. Eobinson, West Freehold. One cow died

of the plague on May 13. On the 19th of the same month another
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cov?' showed symptoms of the disease, and the herd "was quarantined.

On June 11 3 more animals v/ere sick, 1 of -which hus since died and a
second one recovered. The quarantine is continued.

A. D. Vorhees, Adams's Station, herd of 5 head. One of the animals
was found sick on October 13, and the herd was quarantined. On
the 16th of the same month another animal showed symptoms of the
disease. One of the afflicted animals was killed. On November 19 a
third animal was taken sick. The herd is still in quarantine.

Pliny Parks, who resides on an adjoining farm, had a herd of 8 ani-

mals infected. One was killed and the remainder quarantined on Octo-

ber 16.

D. W. Watrous, Perth Amboy, herd of 13 head. His herd was quar-
antined March 29, 1870. October 13, nearly six months after, he still

had 11 head. On February 5, 1880, having added to his herd, he had
13 animals, 3 of which were sick and the others reported as well {^).

The 3 sick animals were quarantined and the remainder were set at

large.

Isaac Morris, Metuchen, herd of 14 head. The first case of the plague
was discovered in this hei'd on May 22. The animal was taken to the
butcher and killed, and the herd quarantined, which is still continued.

Sunterdon County.—Joseph Exton, Clinton, herd of 51 head. On June
9, 18 of the animals were found suffering with tlie disease and were
quarantined. The quarantine is still continued.

Morris County.—D. Frank Corl, Sterling, herd of 13 head. On March.

26, 11 head were sick. On February 20, but 5 animals remained, 1 of

these showing old lesions. They are in quarantine.

Benjamin Itunyon, MiUington, herd of 20 head, 12 of which were sick

on June 13, when the animals were quarantined. Two animals were
killed ; and on the 26th of June 8 animals were sick out of the 18 re-

maining. Two new cases had occurred, but the others were impro\ing.
The herd is still quarantined.
Mary Smith, Chambers street, Newark, herd of 5 head. October 24

1 animal was sick. On the 28th of the same mouth a second 1 was
attacked, and 2 were killed. On January 14 the others were reported

as recovered, but were still quarantined.
AUice Kennedy, Koseville, had 1 animal aftected with the iJlague,

which was killed August 14.

Union County.—C. E. Winans, Salem, herd of 9 head. Had lost 3
aiUimals wp to August 5. The remainder were sick and in quarantine.
< Louis E. Meeker, Salem, herd of 13 head. Five animals were side on
August 1, when the herd was quarantined. On January 2, having pur-

chased another animal, he had 14 head. Three of these were chronic

cases, and were ordered quarantined for 30 days longer.

J. O'Callighan, Salem, on August 20, had a herd of 9 head, with but
one animal sick. Up to November 12 he had lost 5 animals, and had
but 4 left. On January 20 he was visited by the State inspector, but
refused to drive his cattle in from the field for examination. The offi-

<3er, on threats of personal violence, ordered him to keep up tlie quar-

antine, and left without making the examination.
E. A. Bloomlield, Salem, herd of 4 head, 1 sick

;
quarantined Aug-

ust 26. Had one chronic case on January 1 ;
quarantine continued.

F. Saltzmen, Eoscile, her<i of 3 head, 2 sick
;
quarantined September

3. On January 20, 1 animal was sick and the herd "v^^as still in quar-
antine.

Bergen County.—0. McMichael, Leonia, herd of 21 head; 5 sick; quar-
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antined April 1; on July 11 had 2 animals sick, and on January 21 had
but 5 animals left, 2 of which were sick

;
quarantine continued.

Christian Freund, Closter ; herd of 10 head; 5 sick; quarantined Ko-
vember 11. The same report of this herd was made on November 19,

It is still in quarantine.

Hudson County.—The disease exists in the following localities

:

Stables Nos. 133 and 144 Essex street, Jersey City.

Jersey City Heights.—Mary Mullin, lOG Thorn street; J. Lewis, corner

Hufton and Sherman streets; J. Platz, 899 Montgomery street; J. Gur-
rey, Hopkins street ; Martin Staunton, Hopkins street ; George Keed,
87 Germania avenue ; J. Leddey, Nelson and Charles streets ; J. Ryan,
25 Laidlaw avenue ; Jonathan Meyer, 22 Gardner street ; John Bosch,
Congress and Hancock streets. These localities are all in quarantine.

Greenville.—B. O'Neil, Brittain avenue; William Shaw, opposite cem-
etery ; Mrs. Corcoran. All quarantined.

Hoholcen.—Benjamin Engle, 200 Newark avenue ; John Torpey, 172
Grand street ; V. Cohen, old small-pox hospital. (Mr. Cohen, having
diseased animals, desired a permit to put a fresh cow in his stables ; he
was refused, but he stated to the officers that he should put her in any
way. This he did, and I afterwards saw this cow in his stable suffering

with the disease in its acute stage.) Michael Eeynolds, 165 Grand
street.

West Hoholcen.—J. Claude, Cortlandt street ; Harris Aaron, Newark
street; H. M. Nass, Hollingen; Mrs. Schmidt, Hackensack plank road;
B. Benjamin, Cusset street ; Kuntzle, Blume street ; Mrs. Schlooler,

Blume street; Ernest Weiss, Demot street, Oldmeyer, Boulevard.
Secaucus. Latenstein, county road ; H. Fisher, Secaucus road

;

Loeffle, race course ; Bryan Smith, race course; N. Wohlker, race
course ; H. Black, North Bergen.

DELAWARE.

The only information I have as to the prevalence of the disease in

Delaware I received in the course of a conversation with ]\Ir. George
G. Lobdell, president of the Wilmington Car-wheel Company. His
farm is located in Newcastle Hundred, about two miles from Wilming-
ton. In 1858 he had a valuable herd of animals. During this year con-

tagious pleuro-pueumonia broke out ampng some cattle on a farm about
three miles from his place. Fearing the infection of his herd, he com-
menced to sell off his cattle as he could find purchasers, but before this

was accomplished, and j^erhaps within four months, it reached his farm,
and by spring he had but one animal left. For two years after this he
was without cattle, but at this time he commenced to stock his farm
again. About six years ago the disease was introduced into a herd
kept on a farm about two miles from his place. His own cattle re-

mained exempt until about two years ago, when tliey were again infected.

Since then he has been using the fumes of burning sulphur, and has
had no fatal cases. Mr. Lobdell informed me that some sort of a law
had been passed by the State looking to a suppressioTi of the disease,
and that three commissioners had been appointed by the governor to
superintend and enforce its provisions.

MARYLAND.

Although it has long been known in a general way that contagious
pleuro-pueumoiiia. existed among :he catiU^ of this State, jio effort on
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the part of the authorities has ever been made to ascertain with any ex-

actness the localities of the diseased herds.

On the 8th of March I proceeded to Baltimore, -where I at once called

upon Mr. William B. Sands, editor of the American Farmer, a gentle-

man who had greatly interested himself in this matter, and who gave

me all the information in his possession as to the location and extent of

the plague in the State, as well as kindly furnishing me with letters of

introduction to the officers of the different agricultural societies through-

out the State.

On the 9th of March I visited Hagerstown, the county seat of Wash-
ington County, where, on the next morning, I called upon P. A. Witner,

esq., secretary of the county agricultural society. He said that he did

not beheve there was any disease in the county ; that upon the day be-

fore there had been a meeting of the board of agriculture, at which there

had been a good representation from all the different sections. Those
present agieed that they had never known or heard of a case of lung

plague in any part of the county.
I was next introduced to Mr. J. B. Bansman, a cattle dealer of this

place. In the pursuit of his business he had been all over the county
repeatedly, but had never known of a case of the disease. The drift of

cattle in this place was entirely from Western Virginia through to Bal-

timore, never, so far as he knew, from Baltimore here. In his trade he
feels very much the evils of the English embargo. It makes a differ-

ence to him of at least 810 per head in the price of his cattle. I then

saw Dr. H. J. Cozens, an English veterinary- surgeon, who had been

located here for the past 15 years, and whose practice extends over the

entire county. He had had a considerable experience with the lung

plague in Eugland, but had never seen but one case in this country,

and that was many years ago, in Virginia. He is sure there is none in

this county, nor has there Wer been. Several other gentlemen from

different localities were seen, but always with the same result. One
farmer had a cow which he had recently bought that was coughing and
not doing well. I visited her and found her suffering from tuberculosis.

In the afternoon I proceeded to Frederick City, the county seat of

Frederick County. Here, upon the 11th of March, I called upon Mr. J.

W. Baugliman, secretary of the local agricultural society. He did not

know of any diseafied aiiimah-., but took me out to the court-house, where
we saw and questioned a numl^er of gentlemen fr-om different parts of

the county. Xonc of these knew of any cases of this disease : they

were very sure that had there been any unusual sickness they would
have known of it.

I next saw Dr. P. R-. Courtneay, an English veterinary surgeon. He
had been here but a (•Vinparatively short time, and had heard of nothing

that caused him to think there was any of this disease in the county.

He kindly offered to bear tlie matter in mind, and if any cases of the

disease came to his knowledge he would let me know at once. Here, as

in Washington County, the whole drift of cattle is from west to east.

In the afternoon 1 went to W^estrainster, the county seat of CarroU

County, and with my letter of fintradnction called upon Col. W. A.

McEallip, president of the countv a gricultural society . He was sure there

was no disease of the kind hi the counxy, but he said that it was quite a

common thing at certain seasons of tlite year for cattle to be brought

here from Baltimore. This I rega rded ar. a very suspicious circurasta^nce,

and so asked for an introductio a to some cattle dealer in town. This

was kiiid^v r;Ta.ite(-. a^id I mr>o< cdvA to call upon Mr. Edward Lynch.
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He said: "Farmers hereabouts generally make milk for the Baltimore
market, and procure their cows from among themselves ; but from the

time that grass comes up until late in the fall of the year some of them
are in the habit of feeding cattle ; that the cattle for this purpose are
generally bought at the ' scales' in Baltimore; that in this way, last

tall, Mr. Samuel Cover, of Silver Eun, this county, procured some stock

which, after having been on his place for a short time, developi^d disease

of some sort ; some died, and some that were sick got well. Also, a Mr.
Beacham, of Westminster, had had trouble of a similar nature for some
time past." In a general way he knew that the farmers hereabouts were
somewhat frightened about contagious pleuro-pneumonia.
March 12.—Drove to the farm of Mr. Samuel Cover, above referred to,

at Silver Run, and found there three cases of chronic contagious pleuro-

pneumonia. Tliis gentleman stated that he had got the disease last fall

through some steers that came from Southwestern Virginia, but which
had stopped at the Baltimore stock-yards for some little time, at which
place he had bought them. Some four or five w eeks after he got them
home the disease broke out among them. He had at that time some 80
head of neat stock. Of these 15 were sick. \Mien the disease first

showed itself he put all the sick animals in a building by themselves, and
had all his stables thoroughly disinfected. This was kept up all the
time, and the places repeatedly whitewashed. In aU, 4 animals died, 2
of them the Baltimore steers ; the other 2 were cows which he had had
for some time. Mr. Cover further says that note when he gets cattle he
always pats them by themselves in a building entirely away from his

regular cow-stables, and hopes in this way to avoid anj- future out-

breaks among his herds.

Eeturning to Baltimore on March 17, in company with Dr. Daniel Le
May, a veterinary surgeon, I visited a herd of milch cows kept at a
dairy in Woodbury, near Baltimore. Here we found 1 acute and 2
chronic cases of the plague. The man in charge said that he had got
through with the disease, from which he had suffered greatly, some two
months ago, by selling out all his sick animals. From here we went to

another large dairy in the same neighborhood. The gentlemanly owner
informed us that he had had none of the disease for some time; that his

plan was to buy often and sell often. In this way he found that he
could keep up his milking stock and keep rid of the disease. From here
we visited a near neighbor living on the direct road to the city. In an-

swer to questions this man said that he did not know if his neighbor
(the one from whom we had just come) called it having the disease or

not, but that he drove many a sick one past his house on his way to the
Baltimore market. He (our present informant) was free to say that he
followed this same practice himself, and had done so ever smce he lost

Ms first 8 animals. He supposed this was not right, but his neighbors
did it, and so he did. Summer was invariably the worst time there-

abouts. The next place visited was about 2 miles distant, and on a dif-

ferent road. The dairyman here had suffered greatly in the past, but
thought that now, by selling the sick ones, he had nearly rid himself of

the plague.
Marcli 18.—^We drove in several directions around the city atid found

the disease or its effects in all the herds except one that we visited.

March 10.—T'^-day we examined a number of the cow-stables in the
city itself, in T^^hich many chronic and a few acute cases were found.
March 23.—Went to Harford County, where the disease was reported

as existing is a number of different direetions. However, we concluded
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to visit the farm of Senator George A. Williams, ^vhose herd of fine

Alderneys have been suffering more or less from the scourge for the
past two years. Here, among several chronic cases, was one that, al-

though he had been sick for some time, was making no progress towards
a good recovery. This animal the overseer consented to let us kill.

The autopsy showed, well marked, the lesions of the disease. The infec-

tion here, as with all the other outbreaks hereabouts, came from Balti-

more. At this point farther investigations were given up for the pres-

ent, and it still remains, in order to properly finish this report, to make
an examination of the remainder of this State, the District of Columbia,
and Virginia, in all of which places it is believed that contagious pleuro-

pneumonia of cattle exists to a greater or less extent.

As a result of my investigations thus far, I find this ruinous foreign

plague actually existing among cattle in the following States

:

Connecticut.—In Fairfield County.
New York.—In li^ew York, Westchester, Putnam, Kings, and Queens

Counties.
New Jersey.—In Atlantic, Gloucester, Camden, Burlington, Ocean,

Mercer, Monmouth, INIiddlesex, Hunterdon, Morris, Essex, Union, Ber-
ge^n, and Hudson Counties.

Pennsylvania.—In Philadelphia, Chester, Montgomery, Bucks, Le-

high, Cumberland, York, Delaware, Lancaster, and Adams Counties.
Maryland.—In CarroU, Baltimore, Harford, and Cecil Counties.

The middle and southwestern portions of this State have not yet been
visited.

No examination has yet been made in the District of Columbia or of

the infected territory of Virginia, but, as the plague prevailed quite ex-

tensively in both of these localities last season, it will no doubt be found
Btill in existence when the investigation takes place.

A map showing the extent of the infected territory accompanies this

report.

Kespectfully submitted.
CHAKLES P. LYMAN, AT. R. C. V. S.

Washington, D. C, Ap-il 16, 1880.

CATTLE PLAGUE OR RINDERPEST.

history of the disease.

The rindpr]^est (cattle plague, jjestis bovilla) appears to have been

carried from Central Asia to Europe as early as the fourth century, but

the first exact description of this disease dates from the year 1711, two
years after an extensive epizootic outbreak of the same in most European
countries. It is estimated that in the course of the eighteenth century,

not less than two hundred million head of cattle were carried off by the

cattle plague. In the beginning of the present century, Prussia,

Schleswig Holstein, Saxony, and France, were visited by the plague,

wbich was observed to have followed the movements of armies during

the wars of tl\e first Napoleon, in 1828, 1829, and 1830, during the

Eusso-Turkish and the Eusso-Polish wars, the rinderpest was carried

from Kussia into Poland, Prussia, and Austria. In 1805 the plague ap-

peared in Holland, and was carried thence to England. In both coun-

tries the disease carried off one hundred thousand head of cattle in the
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course of a few months. In 1867, Germany was again visited by tlie

I)lague, which, however, was prevented by timely measures from spread-

ing beyond the eastern provinces of Prussia. In 1870, soon after the
outbreak of the Franco-German war, the rinderpest appeared in Ger-
many in consequence of im|>ortations of cattle from Eussia, and spread
over Germany and France, following the movements of the armies. In
the beginning of the year 1877, the disease was again carried into Ger-
many by Eussian cattle, and made rapid progress, because the imported
animals, apparently healthy, but already infected, were allowed to reach
the markets of Breslau, Berlin, and Hamburg, from which cities the in-

fection was gradually communicated to other places. In Dresden the
disease spread at once through the whole market. Towards the end of

August, 1877, the rinderpest was reported by our consular ofl&cers as
extinguished in the German Empire ; but the danger of its reappearance
in consequence of possible movements of cattle from the steppes of

Southern Eussia to the borders of Germany, though much lessened by
the stringent sanitary regulations adopted by the Eussian Government,
is not regarded as entirely obviated.

Fleming, in his excellent work on Veterinary Sanitary Science, says
that, in recent years, several of the most competent veterinarians have
endeavored to ascertain the home of the cattle plague, but without much
success. Unterberger throws much doubt upon Eussia and its steppes
being the source of the m'alady, and he asserts that it is a purely conta-
gious disease in Eussia-in-Europe, and also, perhaps, in the whole Eus-
sian Empire. It has been seen in Southern Eussia, the Asiatic Steppes,
in different parts of India ; in Mongolia, China (south and west), Co-
chin China, Burmah, Hindostan, Persia, Thibet, and Ceylon. It is as
yet unltnown in the United States, AustraUa^ and New Zealand. So
far as Europe is concerned the geographical limits of the disease may
be given as follows :

" Beyond the Eussian frontiers, and even in every
part of that empire, the steppes excepted, the cattle plague is evidently
a purely contagious malady. It is never developed primarily in Europe,
either in indigenous cattle or in those originally from the steppes, and
it has not yet been positively demonstrated that it may be primarily de-

veloped in the Eussian Steppes ; the most recent observations even tend
to prove that in the European portions of these regions the att'ection is

only present through the transmission of a contagium. Consequently,
the plague is a malady which is perhaps primarily developed in the
Eusso-Asiatic Steppes—perhaps elsewhere—but is never seen in Europe
except by the importation of its contagious pcinciple."

In Eussia the malady is known as Tchouma, Tchouma reina, and Flem-
ing regards it as important to note the employment of this term by the
Eussians to designate the cattle plague. Eeynal has pointed out that
it proves, philologically, the region in which the disease originates, or
rather permanently reigns—in the far east. History demonstrates that
the appearance of the disease in early times in Western Euroi)e coin-

cided with the eruptions of the ^longols, and that the contagion accom-
panied armies ; that the route it has followed in more recent years was
that of the Huns, and that it remained with these people in the colony
they founded on the shores of the Caspian Sea. The word Tchouma is

used by the Mongols and Nomad Tartars of Central Asia to signify a
malevolent deity—something of the nature of a vampii'e ; and it has been
adopted, with slight modifications, by all the people who have had any
relations with that region.
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CAUSES.

Kothing certain or defiTiite as to tlie causes wliich develop tbe cattle

plague are known. In Western Europe it relies solely for its introduc-

tion and diffusion to the presence of a contagium, carried eitlier by ani-

mals suffering with the disease, those which have been in contact with
them, or media of dillVrent kinds which are contaminated with the
virus. Once introduced, it spreads from its point of introdaction as

fi'om a center; each newly-infected animal becomes a focus whence the
disease may radiate in every direction, and it usually attacks those ani-

mals which are nearest the foci. It spreads with more or less rapid-

ity as the animals or vehicles charged with the contagium are moved
about ; even the air may, within a certain distance, be credited as an
active agent in the diffusion of the deadly malady. The nature of the
contagious matter (contagium), has also so far baffled all the efforts

of investigators. Neither microscopic examinations nor chemical anal-

ysis of the tissues, blood, and mucus discharges of the infected animals,

have led to the discovery of the principle of contagion. It is known,
however, that from the very beginning of the disease a contagious mat-
ter is formed, which attaches itself to every part of the diseased animal.

It is principally contained in the secretions of the mucous membranes,
but, being volatile, attaches itself also to the urine, the dung, the blood,

the skin, and the breath. It may be communicated to the atmosx)here

by exhalations from any part of the sick animal, or its carcass. Exi)e-

rience has shown that healthy cattle may be infected by coming near
the sick animals, or near anything contaminated by then* excrements or

exhalations, without actual contact with them. The contagious matter
has no eff'ect in open air at a distance of twentj^ to thirty paces, because
the air either dilutes or modifies it so as to deprive it of its power. But
in cases where a current of air comes directly fi'om an accumulation of in-

fected matter, and also in inclosed spaces, the contagion may be carried to

greater di stances. Therefore, the disease maybe comraunicated in a large

stable to a healthy animal quite a long distance from the diseased one, or

may be canied from one stable to another as far as a hundred feet apart.

This happens only when the exhalations are carried over directly ti'om

one stable to the otlier. by a current of air so rapid as not to allow time
for the air to dilute or modify the contagious matter. Where one stable

is sei')a,rated from another by a partitioii which is not air-tight, the con-

tagion is very easily transmitted. Besides these direct means of infec-

tion, the disease may be carried to healihy animals indirectly, in many
ways. For instance, olyects which have come in contact vnth infected

taatter, may be carried to a distant place and there spread the disease.

Porous sulystances, such as woolen clothing, wool, hay, straw, &c., are

particularly liable to absorb the contagious matter, which may diffuse

itself after some time in a distant place. Thus butchers, drovers, and
other persons wlio visit infected stables, may carry the disease from yard
to yard, and from village to village. In railroad tl^icks, the woodwork
absorbs a considerable amount of tihe contagious matter, and, if not
thoi^onglily disinfected, may communicate the disease to animals subse-

quently placed therein. The dun.g of diseased animals may spread the
contag-ion to distant places, by being carried fiway on the wheels of

veliicles or the shoes of persons. Bogs and cats may carry it in their fur

and birds in tiioir phunage. A small quantity of bloOd or dung on the
sole of a shoe or on the tip of a walkirig-stick has sometimes been suffi-

cient to carry the disease to a great distance. The modes of possible

transmission are, in fact, so nunieroua as to render it, in many instances,
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a matter of extreme difficulty to account for tlie cause of an outl)rcak of

the plague.
Tiie vitality of tlie contagious matter is variable, according to circum-

stances. Air is its most potent and reliable destroyer. Hay and straw

wliicli bave lain above the stables of sick animals have been often used

as fodder with impunity after an airing of t\jenty-four hours. Wool,

impregnated with the mucus from the nostrils of sick animals, was found

to ]ie innocuous when thoroughly aired for five or six days. Stables

and pasture-grounds will be tlioroughly disinfected in a few weeks by
the action of the atmosphere. In the same way clothing and other po-

rous substances become entirely disinfected by airing. The stronger the

current of air the more prompt its disinfecting action. On the contrary,

if infected porous substances are not exposed to currents of air, the con-

tagious matter is preserved for a long time. Closely-packed hay and
straw, the woodwork and floors of closed stables, manure-heaps, packed-

up clothing, &c., may remain infected for several months. A case is re-

corded of the rinderpest breaking out anew in a stable which had stood

empty for four months, but had not been disinfected after a previous

outbrealj. The flesh and hides of carcasses which had been buried for

over three months were found to be capable of infecting healthy an-

imals.

Very high temperature has the same effect in destroying the power
of the contagious matter as currents of air, but summer heat is effective

only in so far as it promotes the drying up of the contagious particles,

and renders them more volatile and more easily diluted by the air.

Tlie contagious matter is not destroyed by cold, not even by frost

;

on the contrary, its power is preserved, as the drying up of the sub-

stances containing it is thereby hindered. Dung frozen through the

winter spreads the contagion upon thawing in the spring.

All ruminating animals are liable to the rindei-pest, but goats and
sheep are less commonly and less severely affected by it than neat cat-

tle. The disease does not afl'ect non-ruminating animals, nor is it in any
way dangerous to man.
The rinderpest breaks out generally on the fifth or sixth day from the

time of infection, sometimes as early as the fourth, and irequently as late

as the eighth or even ninth day. According to some observations, the

period of incubation may extend to two or three weeks, but the instances

of so protracted an incubation are to be considered as entirely excep-

tional.

The spread of the disease in a herd of 'cattle is usually slow in the
beginning. Often when the contagion is introduced only a single ani-

mal is infected. This one, after the few days required for the incuba-

tion, becomes sick and commences to evolve the contagious matter,

which ir;fGCus one or more of the animals in the same stable or herd.

Then, again, an interval of time elapses before the disease is developed
in the new victiins. As soon as several animals are diseased, the con-

tagion spreads more rapidly, and many are attacked at the same time.

Want of proper caution on the part of stable-men and other attendants
is often tiic cause of an exceedingly rapid progiess of the contagion,
which is carried in their clothing from one end of the stable to another.

PIIEN03rE]?rA OF CATTLE PI^AGLTE DURING LIFE.

Dr. J. Eurdon-Sanderson, one of the commissioners appointed by the
English Goveniment to investigate this disease during its last invasion
of \Vestern Europe (1865), in speaking of the i^henomena of cattle plague
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and tlie general cliaracter and i)rogress of the malady during the life of
the affected animal, saj'S that it is an essential or general fever, and
that it can be shown, more clearly than in any human disease of the
same class, that the disturbance of the system which is understood by
the term fever may exist independently of local changes occurring in

particular organs ; and iii this respect a fact new to pathology has been
discovered, i. e., tliat the increase of the temperature of the body, which
is the one and only symptom which all fevers have in common, exists

for several days before any other derangement of health can be observed.
Although constitutional or general in its origin, the disease is attended
with local alterations of structure, some of which are so constant and
invariable that no definition of the malady can be complete which fails

to recognize and include them. Dr. Sanderson says

:

The observations and experiments which have been made, so far as they have been
carried out, relating to the phenomena of the disease during life, lead to the conclu-
Bion that, with reference to the constitutioval effects, the disease consists in (1) increase
in temperature of the body

; (2) increase in the elimination of urea by the kidneys,
indicating increased disintegration of tissue

; (3) alteration of the physical and chem-
ical qualities of the blood, manifesting itself in impairment of its coagulability and in

a marked tendency to capillary hemorrage ; and, lastly, (4) a general septic condition
of the fluids and tissues, in virtue of wMch they are unnaturally prone to decomposi-
tion even during life.

With reference to its local manifestations, the disease appears to be distinguished-
by an alteration of the superficial structures of the skin and mucous membranes, con-
sisting (1) of minute capillary congestion (hypercemia) of the vascular layer (corpus
papillare, membra prop7-ia)

; (2) of increased as well as perverted growth of the struct-
ural elements, naturally developed at its free surface, this change leading to thicken-
ing, softening, disintegration, or detachment of the epidermis or epithelium respect-
ively, but very rarely, if ever, to ulceration or loss of substance in the deeper tissue

;

and, lastly, (3) of increased and perverted activity of the secreting glands of the akin
and mucous membrane, resulting in mucus or sebaceous discharges.

Cattle plaCTie belongs to that class of fevers which is distinguished by marked uni-
formity in their development and duration. In this respect it resemijles small-pox
more than any other disease which affects man. The resemblance is, however, generic
rather than si^ecific, for in cattle plague the essential phenomenon of small-pox—tlie

eruption—is wanting. •

In fatal cases the progress of the disease is divided into three stages. The first

stage, comprising the first and second day, is marked by no appreciable change in the
condition of the affected animal, excepting increase of temperature. During Ihe
second stage, which comprises the third, fourth, and fifth days of the disease, its

B}^nptom8 develop themselves in quick succession. The appetite fails, rnmination
ceases, the daily excretion of urea by the kidneys is augmented, while the animal
loses strength and weight. The last stage, that which immediately precedes the fatal
termination, is characterized by the rapid decline and cessation of the vital functions,
and, above all, by sudden sinking of the temperature of the body.
The leading phenomena of the disease may be described as follows, according to

the order of time in which they occur;
During the first two days, as has been already stated, there are no symptoms except-

ing elevation of temperature, so that the time of commencement of the disease can be
determined only by the Lhi niiometer. But on the third day an eruption, exactly re-

sembling that of thrush, appears on the gums and inside of the lip. The ernj>tion
usually commences by the formation of groups of very minute raised points or dots
on the surface of the mucous membrane, which are usually first seen a little below
the comer tooth on each side. This appearance is in many cases neither preceded nor
accompanied by any redness of the surrounding surface, but occasionally a slight blush
is pecreptible near the elevation. The animal continues to ruminate, and its appetite,
pulse, and breathing are unaffected.
On the next day the eruption above described on the mucous membrane of the mouth

is found to have extended. The whole of the surface between the lower lip and the
gum is studded with raised groups of elevations, while those previously observed be-
low the comer teeth have coalesced, so as to form patches. The animal is listless,

takes less food than usual, and ruminates irregularly, but the pulse and respiration
are unaltered. On this day alterations may often be observed on the cutaneous sur-
face. In the neighborhood of the vulva and on the inside of the thighs the skin is

found to be grea.sy, as if smeared with an unctuous substance.
On the fifth day the animal is obviously ill. The head hangs down, the ears are

thrown back, and the attitude and movements are suggestive of depression. The
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pulse is sensibly -weaker, and often tlie artery feels hard and tbread-like under the
finger, expanding scarcely perceptibly with the systolic impulse. The breathing ia

BOinetiraes almost natural, but more frequently begins to be oppressed and irregular.
With the sixth day the alterations of the mucous membrane of the mouth attain

their full development. The under lip is covered with a crust of white opaque mate-
rial (consisting of epithelium, mixed in most instances with the filaments and spores
of a hyphaceous fungus), which is either confluent and continuous or in i^atchcs.
This crust is usually of the consistency of cream cheese, in which case it adheres so
slightly to the surface on wMch it lies, that the slightest touch is sullficient to de-
tach it. Wherever it is so sejparated, the bright red vascular surface of the mucous
membrane (membrana propria of anatomists) is exposed, raw looking, but free from
ulceration. Similar ai)i)oarances are observed on other parts of the mouth, particu-
larly on the upper gum, on the dental pad, on the cheeks and hard palate, and on the
lower surface of the tongue near its lateral margins.
Durino; the sixth day the leading symptoms arw those which arise from diminished

contractile power of the heart and voluntary muscles. The affection of the heart is
indicated by increased feebleness and frequency of the pulse, and Ijy the extinction of
the pra5Cordial impulse ; th at of the voluntary muscles by the attitude and movements
of the animal, which are so indicative of adynamia that many writers have been mis-
led by them into the belief that in rinderpest there ia a special paralytic aliection of
the spinal nervous system. At the same time the mechanism of the respiratory move-
ments is modified in a remarkable and characteristic manner, the modification being
dependent partly on the cause above referred to, and partly on pathological changes
having their seat in the air passages. The alvine discharges, which during the pre-
vious progress of the disease were firmer and harder than natural, now become soft,
and eventually liquid and dysenteric. The temperatui-o of the body, which up to the
fifth day has gone on increasing, rapidly sinks to below the natural level ; this loss of
animal heat bein^ attended with a correspondingly rapid diminution in the quantity
o*f urea excreted by the kidneys.
Death usually occurs during the seventh day. It ia not preceded by convulsion or

any other symiitoms worthy of special notice.

SYMPTOMS.

One or two days •before any other change occurs in the condition of
the infected animal there ajjpears an increase of temperature, which is
most readily detected by means of a thermometer introduced into the
rectum. The temperatui-e is found to have risen by two to four de-
grees Fahrenheit, from the normal temperature of 102°. At the same
time symptoms of fever are observed, such as shivering, muscular
twitchings, dryness of the skin, a staring coat of hair, an unequal dis-
tribution of temperature throughout the body, and changes of temper-
ature, which are particularly noticeable at the base of the horns.
A very important and characteristic symptom at an early stage of

the disease is a peculiar alteration of the mucous membranes. This al-
teration is very soon noticeable in the vagina of cows, which becomes
spotted or striped with red. The next day small yellowish-white or
gray specks are clearly seen on the red spots and stripes. These sjjecks
are formed by the loosening of the cuticle, which can be rubbed off or
detached by the finger, leaving in its place a dark-red depression. The
same red spots and stripes and yellowish or gray specks appear in the
mouth and nose of the sick animals of either sex.
Fleming, in his work on Veterinary Sanitary Science and Folice, gives

the following description of the peculiar eruptions of the mucous mem-
brane and the skin

:

With regard to the mucous membranes and skin, there is much that is not only in-
teresting, but of the greatest practical importance in the way of diagnosis. The
development of the symptoms previously enumerated are soon accompanied by ana-
tomical and functional alterations of these morabranea, bub especially of that lining
the vagina and the digestive and respiratory tracts. The vulvo-vaginal membrane ia
most frequently that which exhibits these changes. It is more or less infiltrated, and

^ '?^P^'". brick-rod, or mahogany color, which La either disposed in streaks, patches,
or cUIiused

; and there may bo small sanguine extravasations, variable in number.
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This abnormal coJor, -v^'hicll is more icuticularly due to venous iujectiou, has iu calvea

and heifers a greater diaj;uostic value than iu cows, as it is observed, though in a

less degree, iu animals which are near calving, as well as those which have lately-

calved.
This symptom, however, is not alwaj's observed at the commencemeut of the dis-

ease, but may only appear at an advanced stage. Twenty-four hours after its appear-

ance there arc usually seeji on the red surfaces small yellow or grayish and slightly

salient patches, which might be mistaken for little Hakes of mucus, though they are

really composed of massesof altered epithelial cells. They adhere but slightly to the

dermal surface of the membrane, or are merely lying on it; they are quickly removed
by friction, or thrown oii' by the alterations going oa, leaving excoriations correspond-

ing to the situation they occupied. At this period, or a little later, there flows fiom
the vulva a variable quantity of clear or ropy mucus, which, iu drying, adheres to

the neighboring parts.

While this alteration is going on in the vaginal membrane, or before or after, other

analogous changes are observed in the other visible membranes. That of the mouth
is more or less hot, and generally, or in patches of variable esteut, assumes a deep
red, livid, or dark-blue tint, particularly £^out the gums, though the presence of pig-

ment may conceal this coloration. Ordinarily the derm of this membrane and its

epithelium are tumfeficd at certain jjoints, and the adhesion of these two layers to

each other is diminished. In a very brief space there ai>pf;ars at first on the lips and
gums, afterwards on the palate and borders and sides of the tongue, little whitish-

gray or yellowish elevations the size of a pin-head, due to tlie proliferation, infiltra-

tion, and fatty degeneration of the epithelium in these localities. The number and
dimensions of these elevations increase, and sometimes they join each other; their

connection with the derm becomes lessened, and soon—frequently within twenty-foux
hours—the slightest rubbing will remove them in the form of a soft gray mass not

unlike bran; they are also thrown oJi" by the morbid process going on. However rcr

moved, the derm uj^on which they were" forined is exposed, and in this way are pro-

duced those excoriations whose sharply defined bright red color contrasts iltrikingly

with the livid membrane BiuTOunding'them, These are the " pestilential erosiona"

of Kausch, so named from the veterinarian who first described them. These epi-

thelial alterations occur, at times, at the base of the papiUis of the cheeks as early aa

the appearance of the first morbid symptoms, though, as a rule, it is only towards
the second, third, or fourth day that tliey are most marked.
The secretion of saliva is increased and flows in large viscid streams from the morith.

The nasal mucous membrane is also greatly injected from the commencement of the
affection, and becomes infiltrated and swollen; soon after it becomes unifomdy pale,_or

in such a manner as to leave injected streaks or patches
;
petechia} also appear in varia-

ble number. Towards from the second to the third day, on examining this membrane
closely, it will be noticed that there are the same pulpy or caseous epithelial collections

observed on the membrane of the mouth and the vulvb-vaginal membrane, and wliich,

when thrown off, leave the derm exposed. In about twenty -four hours after the more
evident signs of the disease have appeared a nasal discharge manifesta itself; this is

at first serous and transparent, but ere long becomes a thick mucus or muco-purulent
yellowish matter, which may be mixed with blood, and disagreeably fetid. In dry-

ing around the nostrils it forms thick crusts.

The conjunctiva of the eyes are also infiltrated and deeper colored—particularly

ahout the free border of the nictitating membrane—than usual ; but this coloration

most frequently disappears in the course of the malady, and this membrane is then
pale. The secretions of tears is very copious, and, flowing in abundance flown the face,

by their acridity they may depilate and erode the skin. A thick muco-product fluid

collects in the inner canthus of the eye and behind the membrananic titans, and as the
animal becomes emaciated and the eye-ball sinks tov/Jirds the bottom of the orbit this

accumulates.
The skin, which is usually lax shortly after the invasion of the malady, in the

majority of cases and in many epizootics, becomes the seat of a diversely characterized
eruption, which has been at one time described as squamous, at another papular,
vesicular, or pustula,r, and again aa erysix>elatou9. This cutaneous manifestation
more especially app'^ara in those parts where the integument is thin, though it may
also invade other regions or even affect the entire surface of the body. The udder
and particularly the base of the teats, the scrotum, the margin of the nostrils, the lips,

and the vulva, the perineum, and the internal aspect of the thighs, are the localities

for which it seems to have a sj*ecial predilection, but it may likewise be often noted
between the jaws, on the shoulders, neck, and withers. The extent and iutensity of
these esanthexnata are -very vaiiable. At times they accompany the ordinary symp-
toms, while at others the eruption is coincident wiihkn intense febrile reaction which
lasts for some days .ind increased temperature of the skin where it is about to appear,
with, in certain instances, a more or less abundant transpiration.
This exanthema of cattle-plague consists of (1) a proliferation and abundant disqua-
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niatjou of the epidermis, accompauied by sliedctiiig of tlie Iiair
; (2) the producfciou of

small papiilie or nodosities, from which exudea a yellow viscid fluid which, in drying,

forms witti the hair crusts of variable thickness ; (3) the eruption of little vesicles

abont the mutHe, whose contents agglutiuate the hairs and gives rise to brownish-
yellow crusts; (4) the formation of pustules (the so-called "variola" of Kamozzini)
the size of a millet seed or small pea, frequently confluent, and when ruptured and.

their contents desiccated, producing friable, yellow, or bro^vn crusts, which adhere
very slightly to the skin. The duration of the eruption is variable, but in general ifc

does not entirely disappear until from two to four weeks after its manifestation.

In some epizootics erysipelatous tumors have been remarked about the neck, dewlap,
or flank. Gas is also developed sometimes in the subcutaneous cellular tissue, ordi-

narily in the region of the loins, shoulders, sides, or neck, and in rare cases over the
entire surface of the body ; its presence is recognized by a more or less voluminoua
tumor, which crepitates on manipulation.

The next day after the appearance of the peculiar eruption upou the
mucous membranes, there is a disinclination to eat and ruminate, aad
with cows a diminution and soon a total absence of milk.

Two days after the manifestation of the above-described symptoms,
marked changes in the general appearance of the diseased animal are
apparent. It lies down very frequently ; when standing it draws the
hind legs forward as if suffering from colic. The look is distressed, the
head drooping, the ears hanging, the breathing oppressed ; the pulse

becomes rapid and weak, the discharges from the eyes, the nose, and the
mouth become thick and purulent, the breath fetid. The iris, which at

the commencement of the fever is generally inflamed and cherry red,

resumes its natural color with the increase of secretions from the lachry-

mal duct. Cows far advanced in pregnancy generally calve in this stage
of the disease.

On the second or third day diarrhea sets in. The feces, at first thin

and watery, then thick and slimy, are &lled with detached masses from
the mucus surfaces, "^ery fetid and more or less tinged with blood.

When the diarrhea has lasted two or three days the disease advances
with rapid strides. The animal is so weak as not to be able to rise, the
evacuations of excrements are involuntary, the breathing is uneven
and rapid, the beatings of the heart are no longer perceptible, the pulse
becomes very feeble and the temperature rapidly fails. Death usually

occurs on the fifth day from the first visible signs of the disease. Some-
times the course of the disease is so rapid as to reach its culmination
within two days.

On the average, 70 to 75 per cent, of the diseased animals die. Those
that survive have not had the disease in its most malignant form. Once
convalescent the anim.ols recover very fast, but the diarrhea continues
for several days after the disappearance of all other symptoms.
In summer, when the cattle are grazing, the disease is less severe

than in winter, when they get dry fodder and are kept in close ^tables.

The symptoms and progress of the disease are the same with goats
and sheep as with neat cattle, but the percentage of fatal cases is some-
what less.

Many of the sym])toms of riDderi)est occur in the lung disease {pleuro-

pneumonia), the malignant catarrhal fever, and the mouth-and-foot dis-

ease. The lung disease is distinguished from the rinderpest by the ab-
sence of the characteristic eruptions upon the mucous membranes ; the
mvilignant catarrhal fever, by tlie dimness of the trans])arent cornea,
w^hieli in the rinderpest remains clear; the mouth-and-foot disease, by
the ulceration of the foot, the less degree of fever, and its i)ecnliarly

rapid spreading from one animal to entire herds.
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PATHOLOGY OF THE DISEASE.

Among the lesions observed after (Teath there are several, though no
more constant than several of the prominent symptoms, that materially

assist in establishing a i)roper diagnosis. The age and general condi-

tion, the state in which the animals were kept before they were alfected,

their breed, the character and intensity of the disease, all af^iicar to

have some influence on the seat and seriousness of the lesions. These
vary according to the period at which death takes place.

Fleming says that if the animal is killed at the commencement of the
malady, and the symptoms have been comparatively mild, there will

nevertheless be found, on examination after death, such alterations in

the mucous membranes as congestion and ecchymoses. Tlua latter are

more particularly observalile on the free border of the mucus folds in

the fourth compartment of the stomach (true stomach) and around the

pylorus, although they also exist to a less degree in the small intestine,

and often in the vagina. When, however, an animal has died fiom the

disease, or been killed when it had attained a certain degree of inten-

sity, the changes are more marked, the body becomes quickly inflated

after death, and sometimes even before death occurs. The rectum is

elevated and its lining membrane is tumefied and of a deep red color

;

the tail and hinder extremities are more or less paralyzed during lii'e,

and are therefore usually soiled by the feces. The skm exhibits the

characteristic eruption, and in those places where there are neither

glands nor hairs, as on the teats, it is injected in irregular patches of

variable dimensions; the epithelium is thickened, soft or friable, and
the integument is often cracked. On removing the skin the vessels

which are cut are generally filled with a dark-colored fluid blood, and
the flesh is red, blue, or violet-tinted. The peritoneum in some cases

may be slightly injected or ecchymosed in patches. The whole of the

intestines are generally greatly distended with gas, and in some cases

the small intestine may be reddened.

In the interior of the digestive canal are found the most marked evi-

dences of the disease, though they are not always constant and equally

intense in every portion of the mucous membrane. In the mouth, pha-

rynx, true stomach, small intestine, and rectum, they are most frequently

present. They are least conspicuous and often absent in the oesophagus,

the three first compartments of the stomach, and in the csecum and colon.

They may be so trifling as to resemble the lesions of a slight catarrh,

while in other instances they are unmistakable and pathognomonic.

In the mouth and pharynx are observed the alterations in the lining

membrane and the epithelial changes. It is chiefly where there has

been much fiiction or local irritation that they are most exaggerated,

and deep erosions, with loss of texture of the derm of the mucous mem-
brane, may be noted. The oesophagus is rarely affected, though it is

not always exempt. In the rumen the quantity of food may be found a

little larger than usual. The epithelium on the mucous membrane hniug
it and the next compartment may be more easily detached than in a

liealthy state, and a microscopical examination of the cells proves them
to have undergone a similar change to those of the mouth. The mucous
membrane in these compartments is also frequently injected in a general

manner, though more deeply in some places than in others. It is not

rare to find on this membrane round, oval, or irregular-shaped eschars,

disposed separately or in groups, and varying in color from a dark brown
to a greenish hue.' The elimination of these eschars takes place gradu-

ally from around their well-formed borders, and cicatrization afterwards
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occurs, even in cases wMch. have a fatal termination. Submucous ex-

travasation is probably the cause of these gangrenous patches. Around
them the tissues are infiltrated, and more or less injected, while beneath
the texture is injected or ecchymosed, and red or green in color.

The third compartment sometimes contains food, which is hard, dry,

and friable ; at other times it is soft and pulpy. In the first case, the
epithelium of the leaves is readily detached, and adheres to the cakes
of aliment removed from between them. This epithelium also exhibits
granulo - adipose degeneration. The leaves themselves are injected

wholly or partially, and ecchymoses and eschars may be present in

them ; they are also easily torn. In the fourth compartment and small
intestines the contents are at firstnormal; buttheysoon change, and there
is found a small quantity of thick, yeUow, brown, or even blood-colored
fluid. The mucous membrane is covered by a viscid, grayish-yellow, or
reddish mucus. The caecum and colon at this period contain a frothy
mass of a brownish, sometimes sanguinolent, fluid. The rectum has a
thick viscid mucus adhering to itsinner surface. Ifthe disease pursues its

course, the debris detached from the intestine is mixed with exudations
and extravasations to form a viscid, albuminoid, whitish-yellow, brown,
or red fluid, in which are shreds and the detritus from the membrane.
When an animal has been killed in the early stages of the disease,

and the mucus has been carefully removed from the mucous membrane
of the stomach, it is found that the surface of the latter is irregular, and
that its tissue is infiltrated and injected to a degree corresponding with
the seriousness of the attack and the stage the malady has reached.
The abnormal color, varying from" a brick-red to a reddish brown, is

generally diffuse, but is most marked at the pyloric portion, attaining

its maximum of intensity towards the fr'ee borders of the folds. Sub-
mucous extravasations are also fr^equently met with in this part, difler-

ing in size from a fine point to a large patch. In the small and large
intestines there also exist, at this period, analogous alterations ; but,

while the redness of the abomasum is usually diffuse, in the smaU intes-

tine it generally appears in the form of transverse striae, which are
crossed by lighter-colored longitudinal streaks, this intercrossing form-
ing a somewhat regular i)attern. These extravasations are common in

the small intestine, but the infiltrations and exudations are not so
frequent in the abomasum. In the duodenum the alterations are usu-
ally more intense than in the remainder of the intestine, and it is not
rare to find in it a very marlccd diffused redness and much sanguine
effusion. The congestion is often greatest around the solitary glands
and Peyer's patches, whose volume is more or less increased. Fre-
quently the areolated aspect of these patches is most conspicuous at the
termination of the first i)eriod. The same lesions are found, but in a
less degree, in the large intestines. In these the most salient pojtions,

such as the borders of the valvulse, are the -pavts which are the most
deeply colored and most extensively ecchymosed. The infiltration is

greatest if diarrhea has not been present.
In cases where the disease has made considerable progress, the lesions

are still more characteristic. The mucous membrane of the abomasun
mid intestine is deeper colored, often blue or black, and in the duodenum
of animals which have succumbed, it may even be uniformly black,
\N liih,' the petechffi and ecchymoses are more numerous. In the aboma-
sum, but oftenest in the intestine, towards the fifth day of the disease,
there api)ears a pigmentation, ^'arying from a bright gray to a slate
color, or even darker, and which talce&'the place of the abnormal color

due to the blood. This appearance is flrisfc noticed in the rectum, and
31 Aa



482 EEPOET OF THE COMMISSIONER OF AGRICULTURE.

in the intestines generally its tints seem to be related to the intensity

of the blood coloration, of which these parts have been the seat. It is

therefore in the duodenum, and especially near the pylorus, that it is

deepest-tinted and most extensive. In the duodenum it is diffuse, but
in the remainder of the small intestine it is limited, as a rule, to a double
series of perpendicular zones more or less incomplete, and in the rectum
is usually in the form of longitudinal lines. This coloring matter is de-

posited in the most superficial layer of the mucous membrane, and is

constituted by minute irregular granules, which, according as they are

disjiosed separately or in clusters, give rise to the different shades.

Around the orifices of Bninner's glands, and in the texture of the villi,

this deposit appears to be most localized.

The epithelium of the fourth compartment of the stomach rapidly un-

dergoes changes analogous to those observed in the mouth. Their in-

tensity depends upon the part examined, as well as the gravity of the
attack and its stage. In the first and last portions of the small intes-

tine in the crecum, in the first section of the large colon, and in the
rectum, they are generally more developed than elsewhere. In mild
cases the epithelium, though not yet detached, is always less adherent
to the derm than in health. In more serious cases this layer is found
completely detached over a considerable surface, and especially in the
small intestine. The excoriations thus produced vary both as to extent

and number, and are generally covered by a gray, red, or dark colored

viscid mucus. The matter is tenacious, and adheres firmly iu flakes to

the membrane. The extent of these flakes is generally from a quarter

to two inches in length. The color is gray, yellow, red, l)rown, or black

;

their free surface is smooth, and more or less convex; their variable

consistency is less at the border than the center ; the membrane beneath
them is injected and spotted with small cxtravasatious, and their mar-
gin, in consequence of the retraction of the flake, is separated for a
short space from the border of the erosion.

The mortification Avhich may invade the intestinal waU does not usu-

ally go beyond the mucous membrane. In rare and very severe cases it

extends to the submucous connective tissue, or even to the muscular
layer. The liquefaction of the mortified patches causes a loss of sub-

stance in the membrane, and these places are designated "excoriations"

or " erosions," according as the derm remains intact or not. Their num-
ber is as variable as are the patches. The viscid masses covering the

surface of the intestine, as well as the flakes, are produced by the utric-

ular glands of the gastric and intestinal mucous membrane, which are

greatly altered and tumefied.

Peyer's glands undergo alterations of a particular character. They
lose their epithelial covering, and, in the majority of epizootics, undergo
changes analogous to those of the solitary glands ; though in other epi-

zootics they are rarely affected, and when they are the lesions are not

always equally marked. Sometimes they are merely covered with a

mucus layer, like the other parts of the intestine, and are injected ; at

other times they are more salient than usual from tumefaction, and they

then may contain contents like that of the solitary glands ; again, they

may be covered by a croupal exudation or false membrane, several lines

in thickness, and gray, yellow, red, or blue in color, adhering by its cen-

tral part to the mucous membrane. The presence of these patches is

not a constant feature in the pathological anatoiuy of the disease; in

certain epizootics it is almost always present, while in others it is excep-

tional. Among the conditions which ap]5ear to have an influence in its

production only one is known, and that is the condition of the animal
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before infection ; if it has been well nourished these deposits are most
likely to be present.

The prominent alterations in the glands of tlie mucous membrane
appear to consist in an exaggerated proliferation of their cell elements,

accompanied by a prompt granulo-adipose destiTiction of tlie newly-

formed cells. The liver is seldom much altered, but the gall-bladder is

very often distended with bile, and its mucous membrane is in some-
what the same condition as that of tjie intestines. The mucous mem-
brane of the air-passages is greatly altered. That lining the larynx,

the trachea, and also the bronchia is injected and marked by extravasa-

tions which, particularly in the trachea, appear in the form of longitudi-

nal striae.

The lungs are frequently emphysematous (interlobular) to a degree
corresponding to the intensity of the malady. This condition is chiefly

noticed about the borders of the lungs and in the mediastinum, and,
passing along the large blood-vessels toward the lumbar region, it may
reach the loins. The lungs are also occasionally cedematous. The jdeura,

like the i)eritoneum, is occasionally congested in places, and even ecchy-
mosed. The heart is usually flabby, dark or clay colored, and friable,

and at times there are subendocardial extravasations towards its base;
the blood is darker colored than in health, and coagulates imperfectly
or not at all. The kidneys may be tumefied, congested, and more friable

than usual. The bladder is rarely empty, but generally contains a
quantity of urine, which may be pale, dark colored, or muddy, and have
suspended in it shreds of epithelium. Its mucous membrane may also

be congested and ecchymosed, and covered with viscid mucus. The
vulvo-vaginal mucous membrane presents a very marked redness, which
generally extends to the cervix of the uterus. As in the mouth, there
are little elevations of altered epithelium on this membrane, with ero-

sions covered by viscid matter. The udder, frequently congested, some-
times contains a small quantity of thick milk.

According to Eeynal, the latest observations on the pathological
anatomy of cattle plague are those of Damaschino, who has made a
complete study of the histological alterations occurring in the disease.

This investigator states that the ulceration of the mucous membrane is

due to an unique process, which presents a great resemblance to that of
pharyngeal diphtheria of man. At the commencement, the lesion con-
sists in an exaggerated production of epithelial cells, which are infiltrated

with an amorjDhous substance, become deformed, throw out multiple
prolongations, and acquire an abnormal adhesion, which finally gives
them a pseudo-membranous aspect. But beneath these false membranes
the young epithelial cells do not submit to the same alterations. Instead
of the prolongations adhering to each other and becoming matted
together, they are the seat of a purulent transformation, whence results

less adhesiveness, and soon the casting off of the pseudo membrane.
At this moment ulceration commences, and as these tissues are softened
it happens that there is found implanted on this surface fragments of
hairs, which are recognized by the microscope. The loss of substance
is not always superficial. On the tongue, sometimes, the lesion ceases
at a portion only of the thickness of the papillce, but in other cases it

extends throughout their texture. In the stomach it is often deeper,
comiH'ising a portion of the substance of the glanduloe, and even the
entire thickness of the mucous membrane to such a degree that, without
the presence of a thick layei^of adipose tissue at these points, the stom-
ach would frequently be found perforated. On the surface of these ulcer-

ations the adipose tissue exhibits all the characters of inflammation
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proper (nuclear proliferatioji in tlie conjunctival parietes). In two cases

there was found a lesion of the A^enal and hepatic parenchyma, consist-

ing in a granular degeneration of the glandular elements. In the liver,

the lesion, as is usual, showed a predilection for the periphery of the
lobules in the vicinity of the vena portse ; tliere the cells were found in

a very advanced stage of granular degeneration. The epithelium of the
kidneys, more especially, showed the peculiar tumeiied troubled appear-

ance already indicated, though tjie granular condition was less marked.
The muscular alterations consisted in the presence of numerous elongated
bodies, very abundaut in the right side of the heart, and incontestably

situated in the substance of the muscular fiber. These bodies are blunt
at one end, pointed at the other, and are composed of a regular mass of

cylindrical cells lying together in such a manner that at the pointed
extremity there is oidy a single cell, at the obtuse end two cells, and in

the other part sometimes two, sometimes three cells, clustered on a
given segment. It is surmised that these minute bodies are entozoa in

their primary stage of development.

ISIBASURES FOR THE PREVENTION AND EXTINCTION OF RINDERPEST.

There being no remedy known for this disease, human intervention

in dealing wdth it has thus far been necessarily restricted to measures
for its prevention and extinction. Most European governments have
passed laws and ])rescribed regulations for the pui^pose of protecting
their repective countries from the invasions of the plague, and fc ' its

speedy extirpation on the occurrence of an outbreak. Of all these
enactments the regulations now in force in the German Empire are con-

sidered as the most comi^lete embodiment of the results of experience
and scientific investigation in regard to this subject. The full text of

this law wiU be found in Special Eeport ]N"o. 22, recently issued by this

Department.

EXPERIMENTS Yv^ITH DEPARTMENT SEEDS.

A condensed statement of the results of experiments with seeds dis-

tributed by this department is given below

:

WHEAT.

Arlcansas.—Marion County : Victor—"Extra. Every farmer in this

section wants the Victor." Yellow Missouri, several good reports. Pu-
laski County: "Some of the heads 10 inches long and well filled;

delighted with this wheat." Drew and Stone Counties : " Entirely free

from rust," and "quality superior."

California.-—liOB Angeles County : Sherman—" Fifty bushels per acre

;

first-rate; on land peculiarly liable to rust it stood the test perfectly."

In Inyo, Lake, Lassen, San Diego, San Luis Obispo, Sonoma, and
Humboldt Counties, Blold's White Winter yielded from 23 to 54 bushels
per acre

;
quality excellent. Less favorable reports from other counties

are attributed mainly to causes having no ]iarticular reference to this
variety of wheat, such as late sotcing, mice, birds. &c. There are no in-

dications of a liability to rust. Eetuins from California, Oregon, and
Washington Territory lead to the conclusion that the "Mold Wheats"
mQ be of great value throughout the wheat-growing regions of the Pa-
cific slope.
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Colorado.—^Larimer and Weld Counties report heavy crops of Im-
proved Fife (spring wheat) from seed sown in February and March

;

quality excellent. Bent County : Mold's White Winter—" Thirty-one
and a half bushels per acre

;
good. Boulder County : Mold's Red Win-

ter—" Tliirty-five bushels per acre ; large and plump."
Dakota,—Lawrence County : Fultz—" Sown M^-y 1 ; one quart pro-

duced one bushel
;
quality Ko, 1." Imx)roved Fife is a favorite. Win-

ter wheat has generally failed.

Georgia.—Floyd, Jones, and Upson Counties show a yield of 15 to 18
bushels per acre of Midge-Proof. The quality is reported good, and no
reference made to rust. In Henry and Lowndes Counties the same
variety was destroyed by rust. Black Bearded, or Centennial, in Jack-
son, Sumter, and Union Counties has yielded 20 to 22 bushels per acre
of beautiful grain ; damaged in one case by smut. White Australian

—

Meriwether County reports a heavy yield of fine grain, and but little

affected by rust. In Polk and Sumter Counties it rusted badly. In
Dooley, Jackson, and Pulaski Counties the yield ranged from 12^ to 30
bushels per acre

;
quality excellent, and no rust reported. Mr. George

R. McKeCj Yaldosta, Lowndes County, writes, April 21, 1880

:

I have l)een trying experiments witli "wheat for three or four years, hoping to get
something that would prove a success. I have made fair crops from seed grown here,

hut this season everything, that which was acclimated as well as the department
seed, was a total failure, the rust destroying the crop. I must give it as my opinion
that wheat planted here is generally wasted. Seed from Nicaragua or some place of
the same latitude might do, hut all northern-grown, wheat will rust.

Fulton and Pickens Counties report favorably on Silver Chaff. In
one case a yield of 34 bushels per acre is recorded. IN'o mention of rust.

Catoosa County : Yellow Missouri shows " a vigorous growth of bright,

clean straw and heavy jioM. of excellent grain." In Baker County the

same variety was entirely destroyed by rust.

Iclalio.—iSTez Perces County: Victor Winter—"Sown October 5; har-

vested August 10 ; 46 bushels per acre ; superior wheat."
Illinois.—De Kalb, Edwards, Montgomery, Ogle, and White Counties

give moderately favorable reports on Silver Chaff, the greatest yield

reported being 27 bushels per acre. Many reports agTce in putting
Fultz at the head of the list in Illinois.

Inctiana.—German Amber and Silver Chaff have done well in several

counties. The almost universal testimony is in favor of Fultz, notwith-
standing the objections of the millers.

loica.—Improved Fife is well spoken of in Shelby and Henry Coun-
ties. All varieties of winter wheat have been badly winter-killed in a
majority of counties from which rej)orts have been received. In sec-

tions where winter wheat is grown, Fultz and Clawson have the prefer-

ence.

Kentucky.—Elliott, Jefferson, ]\Iontgomery, Morgan, Moiu'oe, and Old-
ham Counties give good reports on Silver Chaff. The yield in one case
was 50 bushels per acre. Lewis and Letcher Counties report 30 to 50
bushels per acre of Washington Glass. Jefferson, Johnson, and Lewis
Counties show excellent results with Clawson. Fultz seems to be the
favorite in a majority of the counties.

Louisiana.—All varieties failed on account of rust.

Maine.—Franklin County : Average yield of Fultz on three farms, 28
bushels per acre. " Entire success." Fultz sown in scoring has not done
as well as Lost Nation. The latter is the favorite variety of spring;

wheat.
Maryland.—One report, ftom Wicomico County, shows a yield of 27
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busliels per acre of Silver Chaff. Among tlie older varieties Fiiltz is

most in favor: ,

Michigan.—EeiiOTts from several counties show that Silver Chaff has

the preference among the newer varieties, and that the Clawson is grown

more extensively than any other.

3Iinnesota.—The Improved Fife has proved successful in a great many
cases. It is thought that it retains the good qualities of the old Fife,

and yields better.

Montana.—One report from Custer County shows a yield of 38 bushels

per acre of Improved Fife.

Nehraslca.—Improved Fife is particularly adapted to a prairie country,

where high winds prevail, on account of its vigorous growth and stiff

straw.
Ncio Jersey.—Morris County makes a very favorable report on Silver

Chaff. " Grain large and plump
;
quality excellent."

Neiv To7']<.—Eichmond County: The Silver Chaff is thought to be a

very valuable acquisition. A majority of reports received show that the.

Clawson is more extensively grown than any other.

North Carolina.—Many reports on Yellow Missouri are very favorable.

Silver Chaff has also done well.

OMo.—The reports are very numerous, and place a high estimate on
Sdver Chaff. Of the older varieties Fultz is preferred.

Oregon.—The Mold Wheats, particularly Mold's White Winter, have
yielded remarkably well. These reports, coming from eleven counties,

show a yield varying from 24 to 80 bushels per acre. In quaUty the

grain is unsurpassed. All agree that these wheats are of great value

to Oregon.
Fennsylvania.—Four reporters from different counties have done well

with the Silver Chaff. The variety most commonly cultivated is the

Fultz.

Utah.—Mold's White and Eed Winter Wheats have done well in

nearly all cases reported, and are likely to i)rove very valuable. Yield
from 30 to 40 bushels per acre.

Yirginia.—A great many reports have been received without indicat-

ing any very remarkable results. The Silver Chaff, Yellow Missouri,

and Victor have done very well in some cases, but the general i)refer-

ence seems to remain with the Fultz and Tappahaunock.
Washingfoyi.—As in California and Oregon, the Mold Wheats have

given very heavy jdelds of excellent grain. They are described as " The
finest wheat I ever saw." " The finest wheat I have seen in Washington
Territory." " Yelds fully one-third more than the wheat I have sown
hitherto." " Full, plump grain, 5J feet high, heads 5 inches long." The
quaUty of the grain is said to be " good," " very good," " excellent,"

"fine," "A 1," "tip-top," &g.
While the Mold Wheats have shown a remarkable adaptation to the

grain-growing regions of the Pacific slope, they have almost without ex-

ception failed east of the Eocky Mountains. The reports of 1880 on
these wheats are awaited with great interest.

West Virginia.—Eeports from sixteen counties on several of the vari-

eties distributed from this department show that nothing has been found
that wiU supersede the Fultz and Clawson.

Wisconsin.—As a winter wheat Fultz takes the lead. Eeports on
Improved Fife (spring wheat) are uniformly favorable.

Eeports on wheat have been received from nearly all States and Ter-
ritories, and from most of them in very large numbers. From a careful

reading of all, the following conclusions are reached

:
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1st. A large portion of tlie wlieat sent out, probably one-lialf, falls into

the liands of persons who do not comprehend the aims of the department
in making the distribution, and are incompetent, through ignorance or

shiftlessness, or both, to conduct experiments and make reports of even
the slightest value to the dei)artment. This estimate does not take
account of the large number of those who make no reports. It is notice-

able that the reports and experiments of the regular correspondents of

the department are, as a rule, much more valuable than the average.

An investigation of the records would probably make this very appa-
rent. A distribution confined to the regular correspondents, with a few
exceptions in favor of farmers whose intelligence and means enable them
to appreciate andforward the aims ofthe department, would bring results

of far greater value than a miscellaneous distribution.

2d. The great want of the South is a rust-proof wheat. Varieties that

are generally cultivated in the Northern, Middle, and Western States,

because of their productiveness, and the quality of the grain are gen-
erally unreliable in the South. It is almost certain that wheat-growing
cannot be made to pay in the cotton States.

3d. The prairies need a winter wheat that will not winter-kill.

4th. The most notable success has been on the Pacific slope, with the
Mold Wheats. Xext come the SUver Chaff in several States, and the
Improved Fife in Minnesota, Wisconsin, and generally where winter
wheat fails

OATS.

Illinois.—Whitesides County: From 4 quarts Board of Trade sown
on 8 rods of land 5 bushels were harvested. " Very fine.

"

Indiana.—Bartholomew, Delaware, Marion, and Posey Counties re-

port favorably on Board of Trade oats. Yield from 35 to 62 bushels
per acre. "Much better than other oats." "Free of rustj stand up
well 5 ripen ten days earlier than other oats."

loica.—Cherokee, Smith, and Washington Counties report heavy
yields of Board of Trade oats. " Common oats yield about 20 bushels
per acre." " Straw coarse and very strong. Eecommend these oats be-
yond all others."

Kentucky.—Butler, Clinton, and Todd Counties give good reports on
Board of Trade oats. Yield 40 bushels per acre. Quality good.

Michigan.—Genesee and Huron Counties : Board of Trade—" Excel-
lent." " Full 15 per cent, better than Norway on same soil."

Minnesota.—Eejports from several counties on Board of Trade. AH
very favorable.

Missouri.—Board of Trade fi:om 46 to 53 bushels per acre. " Take
less time to mature and yield more than any other, and better in every
respect." " Stalk stiff, not liable to lodge."

Neio Hampshire.—Board of Trade—Sullivan County—6 bushels from
4 quarts sown. Weighed 37 pounds to the bushel

;
grew taller than na-

tive oats, and were ten days earlier.

New Jersey.—Mercer County : Board of Trade—" Growth vigorous.
Weight 36 pounds per bushel. An acquisition."

Neui Yorlc.—Eeports from Allegany, Cayuga, Chautauqua, Otsego,
and Wayne Counties on Board of Trade oats all favorable. Weight 38
to 40 pounds per bushel. " Free from rust and not damaged by insects."
" Straw bright-yellow, free from rust, while other varieties were both
rusty and smutty."

Oregon.—Linn County : Board of Trade—" Large, heavy grain, weigh-
ing 42 pounds to the bushel."
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Pennsylvania.—All reports on Board of Trade favorable. Lackawana
Couuty : " Straw stiff and lieads well filled. Yield above tlie average.

Think tliis a fine variety."

Utah.—Summit County : Eed Rust Proof—"I consider them by far

the best oats we have had in this ]:)art of the country."

Washington.—Snohomish County : Red Bust Proot^-" Straw short and
Btitf, with large heads. "Weight 45 pounds per busliel."

Idaho.—Acia County : Board of Trade—" 125 bushels per acre. Grew
4^ feet high. Some heads maturing 194 perfect grains."

^Indian Territorij.—Board of Trade—"Fine growth. Very prolific.

Suitable for this section."

G. Damkoehler, Clarence, Shelby County, Missourij writes, April 5,

1880

:

*

I had 6 acres winter wlieat, 6 acres spring -wLeat, and 18 or 20 acres of common
oats destroyed by cMnch-bugs. They did not touch my Chinese Hnlless oats. Tliia

may be owing to the oily coating of the latter. They will be of great value on thi8

account if they can be acclimatized.

William Trenholm, Summerville, Charleston Countj^, South Carolina

:

In our section of country we are obliged to prepare in advance against rust by sow-
ing cow pease fertilized with a mixture of German potash salt (Kainit) out phosphate
rock and marl. I api^ly about 400 pounds per acre. The pease are sown broadcast in
June and allowed to grow until the first frost of the winter turns the leaves. They
are then plowed in and oats or wheat broadcasted over the land, about 2i to 3 bushels
per acre. Oats planted in this way are seldom aftected by rust, but have been this

year more than usual. The only oat, I think, that we can raise in this State with any
chance of success is the Red Rust Proof, and even this has rusted in some parts of the
State.

BARLEY.

BaJcota.—^Bon Homme County : Nepaul or Beardless—'' The best bar
ley I ever saw."

Minnesota.—Meeker County: Mensury—"Excellent. Excited the ad-
miration of every one." Freeborn and Otter Tail Counties rei)ort the
Nepaul or Beardless barley badly blighted.

Kebraslca.—Nepaul or Beardless : "The best barley raised. Hardy,
heavy, and stift sti'aw and rich berry."

Hew Hampshire.—IMerrimack County : " Promises to excel anything
known in this county in quality and quantity."

Washington.—Snohomish County : Neijaul or Beardless—" Weighs 50
pounds to the bushel. The finest variety of barley I ever saw."

Wisconsin.—Sheboygan County: jS^epaul or Beardless—"Blighted
badly."

BUCKWHEAT—SILVER HULL.

Mr. Thomas W. Beatty, Conwayboro', S. C, writes, March 11, 1880

:

Last summer yon were kind enough to send mo 4 quarts of buckwheat to plant as
an experiment. At ray request, Capt. G. Gilbert (of Bucksville) planted 3 quai-ts ol

this seed, on what we call second low lands, that is, neither high nor low lands. The
ground was plowed and well pulverized with the harrow. The seeds were sown as fol-

lows : 1 quart on 20th of July, 1 quart on Ist of August, and 1 quart on iOth of Au-
gust. While the grain was in a ripennig stage a storm beat and tangled it very much,
so that Captain Gilbert thinks he, in this way, lost from 2 to 3 bushels. The 3 quarts
yielded 7 bushels of full, heavy buckwheat. The quantity of land planted was one-
eighth of an acre. The yield was at the rate of 56 bushels per acre, and, but for the
storm, would have been at the rate of 72 bushels per acre.
There is no reason why the best of buckwheat should not be grown, abundantly in

these Southern States, as the ground may be prepared and the seed sown after the
other usual crops are laid by.
Captain Gilbert thinks the seed planted on the 20th of July did better than that

planted on the 10th of August. So we conclude the proper time for planting buck-
wheat (as far south as tljiis) is from the 20th of July to the ist of August. The grain
was gathered the first week iji October.
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UPLAKD KICE.

Samuel A. Cook, Milledgeville, Ga., writes:

The cultivabioii of iipland rice will he a feature of Sou tliem farming ere many years,

for it lias already proven very prolitable to many. June planting is becoming conj-

mou, and any valuable croj) that vrill permit of such late planting must be an acqui-

Bitiou. Its straw makes the linest of forage.

J. L. Caldwell, Marliu, Falls County, Texas, writes:

With proper management and a good season a fair crop could be made, but it could

hardly be made profitable in this section and with our irregular seasons as a market
crop. Farmers might do well to raise it for home use. Rico can never compete with
cotton iu Texas.

POTATO.

Alabama.—Reports from all sections of tlie State put a liigli estimate

on the Beauty of Bebron. In earliness, yield, and quality it is unsur-

passed. Potatoes are, as a rule, cultivated only for family use, and the

seed is generally obtained from the IS^orth. It is thought that when a
supply of the Beauty of Hebron can be secured, it will supplant the

Early Eose, which is now the leading variety. Potatoes requiring a
long season to mature are not reliable.

Ar7M7isas.—Reports do not differ materially from those received fi?om

Alabama. In all of the Southern States great difficulty is experienced

in keeping home-grown seed for planting. The only practicable method
reported is to plant the ripened tubers of the first crop, and raise a sec-

ond crop to be used for planting.

Florida, Georgia, Louisiana, Mississippi, North Carolina, South Car-

olina, Texas, and Virginia aU give reports similar to the above.
Illinois,—A great many reports are nearly unanimous in favor of the

Beauty of Hebron. "Ripened 13 days before the Early Rose. Quite
an acquisition." " Matured in 13 weeks." " Quality unsurpassed." " Fine
large tubers; much better that Early Eose." " Undoubtedly superior

to anything I ever saw in this country." "Valuable acquisition; two
weeks earlier than Early Rose." "One week earlier than Early Eose;
good keeper and very prolific ; a valuable addition to our potato list."

"I consider them too precious to eat, so I cannot give the quality."
" Good the entire year, while the Early Rose is unfit for table iu winter
and early spring."

These extracts from reports received from Illinois are similar to hun-
dreds of others on record from Indiana, Iowa, Kansas, Kentucky, Maine,
Maryland, Massachusetts, Michigan, Minnesota, Missouri, Montana, Ne-
braska, New Hampshire, New Jersey, New York, Ohio, Oregon, Pennsyl-
vania, Rhode Island, Tennessee, Vermont, Washington, and Wisconsin.
The testimony of a great number of farmers in all parts of the country is

uniform concerning the merits of the Beauty of Hebron, and leaves no
room for doubt that it will supersede the Early Rose as the latter took
the place of the Early GootMch and other early varieties commonly
cultivated fifteen or twenty years ago.
Good reports have been received "from some of the late varieties sent

from the department, but their success has been small in comparison
with the Beauty of Hebron. This is probably owing less to any defects
in the varieties distributed than to the fact that the list of first-rate late

varieties is already adequate to the v/auts of all sections.

Mr. Hillary Ryan, Caldwell, Burleson County, Texas, says:

The Beauty of Hebron, which you sent me two years ago, outyields any other potato
that I have seen in our country. I think it will prove very valuable. 'We can plant
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no potato in this climate tliat is not early, and. the earlier tlie better. Four years ago

I planted Early Rose and Early Goodricb. on the 1st of April, and in six weeks we had
potatoes fromt'hem large enough for the table. Peach Blows do not make anything here
but vines. I have never known them to produce a single potato. They shoot out as

though they would make tubers, but the sprout comes up through the ground and
makes a large vine.

Potatoes have not been raised here much for market, but I hope that our country
will soon ship large quantities. We raise larger potatoes here than any I have seen
imported; and they are ready for market by the middle of May.

Experiment of George B. Eussell, Loudoun Couniij, Virginia.

Yield in ponnds.

1 row, without manure 96J
1 row, ashes in bottom of hill 99

1 row, ashes on top of hill after covering 112^
1 row, x)laster in bottom of hill - 120^
1 row, plaster on top of hill after covering 109^
1 row, PeruAaan guano in bottom of hili 102-^

1 row, Peruvian guano on top of hill after covering \lb\
1 row, "dissolved bone" in bottom of hill 139

1 row, "dissolved bone" on top of hill after covering..... 118
1 row, hen manure in bottom of hill , 115
1 row, hen manure on top of hill after covering 93
1 row, Powell's Fertilizer in bottom of hill 117
1 row, Powell's Fertilizer on top of hill after covering 96

The rows were all of equal length. The quantity of manure used on each row "W^aa

one half gallon. The bone cost $40 per ton, guano $65 per ton, Powell's Fertilizer $16
per ton.

Powell's Fertilizer was composed of 300 pounds dissolved bone, 50 pounds maguesiai
30 pounds ammonia, 50 pounds potash. Cost, |12 ; mixing, $1 ; total, $13.
The months of July and August were very dry. Scarcely any rain.

ARTICHOKE.

J. M. Peffer, Little Traverse, Mich., writes, April 7, 1880:

I have just dug the Red Brazilian artichoke. They are much larger than the tubers

sent from the department, and yield enormously.^ From nine stalks I got more than a
bushel. This indicates a yield of 800 to 1,000 bushels per acre.

Martin J. Barger, Bismarck, Yerinillion Coimty, Illinois, pyrites, May
30, 1880:

My success with the Red Brazilian artichokes sent to me from your department waa
very satisfactory. I planted one row three rods long, hills three feet apart, one eye
to a hill. Soil, light clay, well manured, and would produce 75 bushels corn to the
acre. Dug my artichokes about the middle of April and measured 6 bushels, making
a jaeld of 1,600 bushels to the acre. A great many were left in the ground, as the
sprouts clearly indicate. I think they could be made to yield 2,000 bushels to the
acre. I find that, eaten raw, they are equal, in their way, to turnips, and served up
like new potatoes, they come in as such any time from November to the middle of

May. Horses, cows, pigs, and sheep eat them with a relish.

B. M. Long, Peoria, Union County, OMo, writes, April 16, 1880

:

From two quarts Brazilian artichokes planted last spring I plowed up yesterday 6
bushels. Horses, cattle, and hogs all relish them.

John P. McCleam, Bridgeton, Pa., writes, March 5, 1880:

Thirteen hills Red Brazilian artichokes produced one bushel, at the rate of 500
bushels per acre. I think that in a good season, on moderately good ground, I could
raise SOU or 1,000 bushels per acre.

L. Claude Lachecoth, Waverly Mills, Georgetown County, South
Carolina, writes, February IG, 1880

:

J
The Red Brazilian artichokes were planted February 15 on rich, sandy land, well

manured. HiUs 3 feet each way. Thev grew 7 feet high and covered the 'whole space
between rows. Dug them November 20, Yield 6 quarts to the hill, about 1,000 bushels
per acre.
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Alabama.—Chambers County : Bed Brazilian, 1,600 busliels per acre.

"As a crop for hog-feed they cannot be excelled." ^

ArJcansas.—Columbia and Prairie Counties: Eed Brazilian, "Yield
remarkable." "Attracting a great deal of attention here."

California.—Calaveras, Contra Costa, and San Mateo Counties give

good reports on the Eed Brazilian. Promise most vronderful results in

the way of feed. Think they would yield 4,000 bushels per acre with
good management.

Florida.—Sumter County: Eed Brazilian, 1,200 bushels per acre.
" Undoubtedly the best food for pork that can be raised in this country.

Too sandy for corn."

Indiana.—Decatur County: Eed Brazilian, "They will supply a long-

felt want of the American husbp.ndman, in keeping hogs free from
diseases, which have made their api)earance since the destruction of our
forests. Soil and culture same as for Iiish potatoes."

Indian Territory.—"The Eed Brazilian artichoke is a wonder and a
blessing to farmers. From 13 hills I raised 2 bushels, from soil nearly
hot enough to roast an eggJ^

Kentucky.—Livingston County : Eed Brazilian, " 7^ bushels from 2
quarts. Soil and culture same as for Irish potatoes."

Michigan.—Little Prairie, Eonde County: Eed Brazilian, "1,100
bushels iier acre." Barry County: "o^ bushels from 1 quart planted."

Missouri.—Audrain County: Eed Brazilian, "9 bushels from 1 quart,

1,000 bushels per acre. Beats the world for yield."

Ifehraska.—Sarpy County: Eed Brazilian, "600 bushels per acre.

Will be a valuable substitute for corn in feeding hogs."
Texas.—Fannin County: Eed Brazilian, " The best I ever saw in any

climate."

West Virginia.—Gilmer, Harrison, and Eandolph Counties : Eed Bra-
zilian, average yield at the rate of 650 bushels per acre. "Season
very dry. The crop would have been doubled with rain."

Wisconsin.—Clark County: Eed Brazilian, "Hogs prefer them to
corn."

The culture of artichokes for Stock feeding is attracting much atten-

tion. They flourish in a wide range of soils and climates, and may be
expected to come into general use for stock feeding, particularly in sec-

tions where corn does not flourish. An important element of their value
for swine is in their availability, where the ground does not remain
frozen, during the entire winter and spring, without any cost for har-
vesting.

FORAGE PLANTS.

John W. Eobson, Cheever, Dickinson County, Kansas, writes

:

I have been experimenting largely In forage plants tlie past two years. Among tlia

millets, the Common Hungarian, German or Golden, and Freuch give large returns in
hay and for soiling. Lucerne or Alfalfa does •svell, giving from two to three crops
during the season. Red clover is a success. Among the grasses. Orchard grass {Bao-
tylis f/Iomeraia) suits this latitude better than any other grass I have tested, aifording
good grazing at all seasons of the year, and withstanding drought well. On the up-
lands it is always green and ver^j^ hardy, more so than our native grasses. Timothy
(Fhleum pratense) gives a good crop of hay in June, but we cannot dcx^end upon it for
grazing piu-poses if the summer is dry. This season the Timothy pastures were brown
from July till October; now they are green. Blue grass (Poa x»'<itensis) is not a suc-
cess in this part of Kansas. In dry seasons it does not grow higher than Buft'alo grass,
and soon becomes brown. In damp situations, on river or creek bottoms, it thrives
well, but on the uplands it does not sustain its eastern reputation. Red Top (^Agrostia

vulgaris) is valuable when grown in dry runs or swales.
The farmers of this county wiU be compelled to turn their attention to the cultiva-

tion of artificial pastures. The area of prairie pasturage is rapidly diminishing, hence
the necessity for cultiyatiog the tame grasses.
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Fearl millet.

A. P. Hallock, Le Eoy, Medina Comity, Oliio, -writes

:

The Pearl niillet did not prove satisfactory witli me. This was partially due, how-
ever, to the extremely unfavorable season, as the seed did not germinate for nearly or
quite a month after planting, and then the plants made so slow a growth that only
one crop was harvested, and that late in September. No shoots were sent out after

cutting. The soil was a sandy loam with clay subsoil. Method of planting, in drills

3| feet apart aud plants 1 foot apart in the row. Cultivation same as corn in same
field received. Land not very rich, but kept entirely free fi'om weeds. I raised 3 acres

of com fodder in same field with better results as to yield, and stock eat it much more
readily than the millet. It seems to be somewhat coarse and woody, Avhich may be
due to its unusually slow growth aud maturing. I am inclined to think, however,
that com fodder, of the sweet variety, if properly grown and cultivated, is superior

as a forage jilant for our soil and climate.

W. F. Morrows, Somerset, Hillsdale County, Micliigan, writes sub-

stantially as above.

John Wbitely, Shirley Village, Mass., writes, March 6, 1880

:

The seed was sown May 22 in drills 20 inches apart, and thinned out to 12 inches
between the plants soon after they started. The plants gTew rapidly at first, but the
cold weather of June checked their growth. About the 1st of July they took a start

and grew vigorously till September 21, when we had a smart frost.

The seed was sown at the rate of 4 pou.nds to the acre ; one pound is enough.
Commenced to thin again and feed about the 1st of August, when the product would
have been about .35 tons to the acre in the green state. It was in the best condition
to feed at this stage, though the yield would have been 46 tons per acre at a later

period, and much more if the weather had been favorable. The ground is a sandy
loam, and was highly manured with superphosphate, muriate of potash, and pulver-
ized cow-hoofa.
Nothing is raised in these parts that cattle will eat with greater relish while it is

green and tender. Our experiment was not sufficiently thorough, perhaps, to enable
us to form a very aecui-ato conclusion as to its nutritive qualities. If to be cut for

hay, it is best when two-thirds grown.

C. G. Waller, Greenwood, Abbeville County, South Carolina, writes:

"The Pearl millet is a success. The very thing we need."

Samuel Gross, Landisville, Atlantic County, New Jersey, says:

The millet seed was sown about the IStli of May in rows 3 feet apart, and the plants
2 feet in the row. The i)lants did not make much headway until the second hoeing.
After that they grew very rapidly. When about 3 feet high I commenced feeding to
horses and cows. Both seemed to relish it better than corn-fodder. The second
growth was cut when about 6 feet high. After drying a short time it was tied in
small buudlea and shocked. I am now (February 2) feeding it to horses and cows,
after running it through a fodder-cutter. On the whole I think it is a success, and
will continue to cultivate it. It has been said that the seed would not mature in this
latitude, but a part of a row left rewarded me with fully ripened seed. I would
fiu'ther say tliat the land was only moderately fertilized, my intention being to treat
the millet in my first experiment about as I do corn, and to compare notes.

A. G. Hill, Halfrock, Mercer County, Missouri

:

It proves to bean excellent fodder for all kinds of stocl;; It is a good pasture fol

hces when in bloom. They can gather bread from it fasterb Aau from any other plant.
I cultivated once with the hoo. Seed ripened October 15. Heads 12 to 16 inches long.

H. Caswell, Igo, Shasta County, California

:

Sowed May 29, in drills 18 inches apart, in clay soil. The ground was new and not
manured. I cut, on September 15, at the rate of 31 tons, 972 pounds of green fodder
per acre. I think it was cut too late, as it did not sprout again. It would be a great
feed for hees, as they worked on it in groat numbers. Horses and cattle seem very fond
of it. It will not mature here without irrigation, which will bo a drawback to its

coming into general use.

Alfalfa.

JVIr. T. F. Meece, Livingston, Polk County, Texas, writes. May 4, 1880

:

I sowed alfalfa in August last, or September, with turnips and black winter oats,
all in drills. The ground was previously well prepared and highly manured. Pro-
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ctired a fine stand of oats, turnips, and clover, all of which grew finely until the 24th.

of December, when we had a " Norther" of such severity as to kill the oats, and in-

jure the turnips and other vegetation. The clover was not checked, is now in full

bloom, and presents a sightly appearance. I am well pleased with it.

A sample of alfalfa in bloom, showing a very luxuriant growth, accom-
panied this letter.

H. Eyan, Caldwell, Burleson County, Texas, writes

:

California clover is giving good satisfaction in our county for winter pasture. We
have notliing, perhaps, as good. The Rescue grass was doing well in our county, but
the grasshoppers three or foxir years ago entirely destroyed it.

Franklin Doswell, Esq., Jacksonport, Ark., writes, April 30, 1880

:

In March, 1878, I received from the Agricultural Department at Washington a small
package of alfalfa seed. I sowed it about the 1st of April of that year in alluvial

soil with a clay subsoil, with a fertility of 40 bushels of corn to the acre. The soil

was well prepared by deep plowing and harrowing. During the first year the natural
grasses apparently choked out the alfalfa, it becoming of a pale-green color. The
winter of 1878-'79 was quite severe for this latitude, and the alfalfa was killed down
to the ground. As early as February, 1879, it made its appearance above the
ground, long before any of the natural grasses or weeds. In March, 1879, there was a
severe spcll'of weather, which did not alfect the alfalfa otherwise than to check its

growth. It put up ahead of the natural growth of the soil, and choked out the latter.

By the middle of May the alfalfa was ready for mowing, but, desiring to save the seed,

it was not mowed. It was mowed, however, twice during the summer without injury.

The winter of 1879-80 was very mild for this climate. The alfalfa remained green
and fresh during the winter, and continued to grow during warm spells of weather.
By the 1st of April, 1880, it was ready for mowing, and was thereafter mowed, from
day to day, for soihng milch cows. At this date, April 30, I am mowing over it the
Becond time. It comes early, the growth is rapid, and the yield abundant. Horses,
cows, and hogs eat it with avidity. It is not more difficult to cure as hay than red
clover, and is equally as good. It is easily eradicated if desired.

The chief difficulty to be apprehended in cultivating this crop is to secure a stand
during the first summer. It is probable that sowing early in the fall would obviate
that.

Egy;pUan rice-corn.

J. H. Krancher, Millheim, Austin County, Texas, writes

:

The production of forage plants suited to the climate of the extreme Southern States

is of vital importance. Tlao great summer heat, its long duration, and the always re-

curring droughts are fatal to many plants on which farmers of more northern latitudes

rely for forage. Your department cannot better aid the southern farmer than by dis-

tributing suitable forage-plant seeds. With the exception of Bermuda grass, which
can oidy be considered a summer pasture grass, and the Johnson grass, which is only
suitable as a soiling plant on large stock farms, there is scarcely a perennial plant
suitable for forage that will withstand our summer heat. Hence, our main reliance

is on annuals, particularly the sorghum family.

With a view to meeting the want above referred to, the department
has made a liberal distribution of seed of the rice or Egyptian corn, and
other varieties of sorghum. Alfalfa has also been introduced in many
sections where it has not^ heretofore been growD, and reports thus far

indicate its success. (See letter fcom Polk County, Texas.)

"W. Bomer, of Helotes, Bexar County, Gfexas, reports as follows

:

Planted on the 27th of March in drUls 3 feet wide, dropping seed 15 inches apart,

two seeds in a hill. Intentionally this crop received no better cultivation than the
crop of Indian corn, which was two horse hoeings and one hand hoeing, no fertilizer

used nor required. The crop was cut on the 10th of .July, producing 10 bushels ; area
planted was one-fifth of an acre. This corn procbices more suckers tha)! Indian com.
Experimented on two rows by depriving them of the snckers ; no perceptible differ-

ence in the size or amount of the grain in the plants that Avere snckered from those that
were not; but the suckers each produced a head or ear of about a quarter size of that
produced by the main stalk.

This cereal is very suitabhi to Western Texas ; it has one serious drawljack in the
weevil. Thirty days after thrashing the whole grain was full of weevil ; the birds also
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commit depredations on the ripening grain, -wliich miglit not l>c serious if planted in
larger areas. Had it ground ; the tlour is inferior to wheat, but superior to Indian
com. The Indian corn in the same fiekl and with the same cultivation i>roduced from
20 to 25 bushels (shelled) to the acre. This was not a full crop. It should have been
nearly double the quantity. The cause of this was tlie soil being so dry from the nine
months' drought of last year, the light rains of this spring not saturating the ground
suificicntly, not penetrating more than 12 inches ; beneath that it was dry. The EgJT?-
tian corn is preferable to Indian com.

F. A. Eew, of Urbana, Dallas County, Missouri, says

:

Last season I planted the China com, or Brown Doura, in drills, and cultivated.

The yield was 12^ per cent, more than Indian corn Treated in the same way. Stock
ate it ravenously ; and in the milk and butter of cows fed largely u^ion it we failed

to notice the bitter taste always perceived when they are fed much on Indian-corn
fodder. I could not see that the quantity of milk was in any way affected. I could
not see that work horses fed on it showed any change, though they seemed to eat a
great deal of it. This season I sowed the seed broadcast like oats. The yield is by
weight per acre 60 -per cent, more than millet growing by its side. I am not informed as
to their relative value per ton as fodder. But the great amount of labor required to

harvest, cure, and stack it, will jirevent its coming immediately into general favor.

Forage crops are of the first importance to us in this section, but good help is so scarce

that the amount of work required to handle a crop is an important item. In this

respect, a well set meadow is far ahead of China com. At the East the question seems
to be, "How much can be raised from one acre?" Here it is, "How much can one
man raise ? " Here land is cheap and help scarce.

G. W. Marnock, of Helotes, Bexar County, Texas, says

:

I am glad to state that the Dhura or Egyptian com has been a success, notwith-
standing any amount of dry weather, and giving a return of from 50 to 60 bushels
per acre. It was planted the 25th day of April, in drills 4 feet apart, and harvested
on the 2Sth of July. At the present time (August 18), it is about to return a second
crop. Young shoots have sjirung from the roots, often numbering ten to fifteen, and
each promises to bear ears of good size, although somewhat smaller than those first

produced. I have had some of the seed ground, and find that it makes bread almost
if not quite equal to corn (maize). All domestic animals eat it ; horses prefer it to the
Indian corn._ Without doubt this crop will be of great value to arid regions. It with-
stands any amount of drought, giving a yield double that of Indian corn.

There is a vast region in our country similarlj' arid to the western part of our State,

in which wheat in character like that of the north of Africa is much to bo desired, or
barley from Arabia. It will have to be sought for in some arid region, Asia or Africa;

but a successful result will be attained, I have no doubt, and thus give value to num-
berless acres to which no cereal is now adapted, the Egyptian com alone excepted.
It is not particular as to soil. That which was planted on sandy soil did as well as
that on our rich bottom-land.

COTTON.

Thomas W. Beatty, Conwayboro', S. C, writes, March 12, 1880:

I planted 3| quarts of Baggarly's Large Boll Prolific Cotton April 4, 1879, and mixed
seed of the Dixon Cluster, Caddy's Im^jroved, &c. The soil was sandy loam, with a
sandy foundation (generally considered unfit for cotton, a clay foundation being more
desirable). The ground was plowed in February. The last of March, after being well
pulverized with the harrow, it was laid off for rows 4 feet apart, by plowing furrows
from 6 to 7 inches deep. In these furrows I strewed coarse manure and covered with
two furrows, making a considerable ridge. These ridges were flattened with the
harrow until they were about two inches above the general level. I planted, putting
4 seeds to the hill and the hills 18 inches apart. The different varieties received the
same treatment in all respects. The Dixon bloomed and showed open bolls two or
three days earlier than the Baggarly. From the second picking 72 bolls of the Dixon
and 49 bolls of the Baggarly each weighed 1 pound.
In September my cotton took the rust. The Baggarly was free from it more than

a week longer than the other kinds, and after they were eutii'cly destroyed it remained
green for about 20 days. I think it bloomed and boiled quite as freely as the other
varieties.

I found that the Baggarly seed from 1 oiince of seed cotton weighed 480 grains ; the
Dixon 470 grains. So I conclude that the Baggarly will yield about 1 pound of lint

to the 100 pounds of seed cotton, less than the Dixon. The seed of the Baggarly is
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nearly half as large again as that of the Dixon, and it only surprises me that the lint
yields so well.

The Baggarly has the advantage over the other in picking, as it takes as much or
more lime to pick a small boll as a large one, and 100 bolls of the Baggarly yield about
one-third more seed cotton than the same number of the Dixon.

H. F. Lipperd, Ashlaud, Benton County, Mississippi, writes

:

I planted the Baggarly cotton seed May 8 on rich low land. The growth was fine,

manifesting its original form of bottom branches; bolls very large and blunt ; opened
well. From 70 pounds of seed cotton I had 22 pounds of lint. I have saved the seed
and intend testing it thoroughly this year,

John W. Pitts, "Wilsonville, Slielby County, Alabama, writes April
20,1880:

In the spring of 1876 I received from your department a package of cotton seed
known as the McLcnden Prolific. This variety seems peculiarly ada]>ted to this
climate. It proved so far superior to any other in this section that I have no
hesitancy in saying its introduction has been worth to this county alone thousands of
dollars.

F. E. W. Bock, of Macon, Miss., says of Baggarly cotton

:

The beat ever knov/n here ; largest boll ; heavy lint; as prolific as the best; an ac-
quisition.

Eobt. N. Huger, Triangle, Lincoln County, North. Carolina, writes

:

Baggarly's Large Pod Prolific, planted April 26, in hills 3 by 2 feet on nine-tenths
of an acre. Yield 1,400 pounds of white and 264 pounds of stained cottonin seed. Staple
long, strong, and very white, b:it coarse. Market 2^ cents better than other varieties.
Yield per acre 28 per cent, better than common kinds. Growth of plant vigorous and
regular. In July the condition of the plant was 50 jier cent, higher than the old
varieties, but it lost much of this in the fall and was at least a week late in October.

Soil, light sandy, with yellow clay bottom. Fertilizers used, ammoniated bone super-
phosphate, at the rate of 300 pounds jier acre.

1. 1. Mitelle, Secretary Oak Grove Agricultural Society, The Grove,
Coryell County, Texas, writes, January 1, 1880:

The McLendon Prolific cotton is a splendid variety. Our farmers are well pleased
with its growth, staple, and yield the past season. Notwithstanding the drought it

yielded 1,200 pounds of cotton in seed per acre. It is undoubtedly the best variety
we have, taking all things into consideration.

O. E.Taylor, Hempstead, Waller County, Texas, says of the McLendon
Prolific, " It is the finest cotton I ever had."

Mr. J. L. Moultrie, Union Springs, Bullock County, Alabama, says

:

On soft sandy land deep plowing makes the soil too loose and spongy for cotton.
On common stiif land deep breaking causes a greater retention of moisture and pre-
vents throwing off the fruit in dry weather. Where land is very rich and cotton runs
to weed, it is better not to change the bed, and never to break any depth, but let tho
soil become quite compact. I have seen land that when deeply plowed would grow
cotton 7 to 8 feet high and with a very uncertain yield, but by allowing it to becomo
compact the cotton grew only 4 to 5 feet, and gave a certain crop of 1,500 pounds pei
acre. Cotton is always injured if plowed deep in July. Stable manure is an effectual
preventive of rust.

I wet and rolled some seed in strong ashes and left 3 or 4 bushels in a basket. At
the end of 48 hours they had sprouts 2 inches long. Kolling seed in a fertilizer does
no good, because the hull comes up on top of the plant and thus brings up the fertil-
izer.

Cotton-seed planters effect a great saving of seed, but they throw the seeds so close
together that it is difficult to separate the plants with a hoe when reducing the stand
to single stalks. The young plant is very tender, and if skinned by the hoe will be
sure to die. We need a planter that will throw the seeds one inch apart.

CABBAGE—CAROLINA BUNCOMBE.

ArJcansas.—Garland and Prairie Counties: "Excellent for size and
flavor." " The best variety for this climate."
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California.—Humboldt, Mendocino, and Santa Cruz Counties :
" Many

of the* lieadsL wcigli from. 10 to 25 x^ounds eacli." "Mce flavor; heads
Very hard."

Florida.—^Wilkinson County: "Never had a better or more reliable

variety of cabbage than this."

Louisiana.—Bienville and Caldwell Counties :
" The linest I ever saw."

" I raised heads that would fill a half bushel."

Micliigan.—Gratiot County :
" Sweet and tender, No. 1. Heads burst

open, the only difficulty."

Minnesota.—Mower County :
" Heads one and a half times larger than

other varieties under the same conditions."

Mississippi.—Attala, Winston, and Yalabusha Counties : " Superior
to any cabbage I ever saw grown in Mississippi." " Yery large and fine."

" Would rather pay two prices for this seed than be without it."

NehrasJca.—Hall County ; " Well headed, large, solid, crisp, and sweet.

Excellent."
South Carolina.—Granville County :

" Hard heads ; very fine. The
best cabbage I ever raised."

North CaroUnia.—Adams County :
" Every plant produced a fine large

head."
Texas.—Bell and El Paso Counties :

" Promises well. The best I have
tried."

This variety originated in Buncombe County, North Carolina. Many
reports received from the Southern States indicate that it is the best
late-keeping or winter variety known for a warm climate. It meets a
well-defineil. want in our Southern States, and is therefore of great value.

EXPERBIENTS WITH CORN.

We are indebted to Mr. A. W. Eoss, of Northfield, Mass.. or the fol-

lowing statement of the results of five years' successive experiments on
a field of 30 acres planted with corn

:

In different sections of the field the soil is light saud, sandy loam, clay loam, and a
wet, heavy, cold, black soil, thus giving quite a variety to work on. My method of
preiiaration was, the first year, to plow in the fall and cultivate in the spring before
planting. The second year I plowed late in the fall and cultivated before j)Lanting.
The third year I plowed in the spring. The fourth year I plowed in the fall ; and the
fifth and sixth years in the spring, in all cases prejiariug the ground well before plant-
lug. Mauui'e from the barn is always spread broadcast; if old stubble land, and there
is time, it is plowed in; if not, it is spread after plowing and cultivated in. Always
spread the manure quite liberally as far as it goes, and generally use wood ashes for the
remainder of the piece. I never have used much of fertilizers which are manufactured
for sale, excepting in the drill, with the seed when planting, from 100 to 200 pounds per
acre, as might happen. The ashes and other fertilizers used, outside of the drill are
spread broadcast and cultivated in the same as barn manure, but never plowed under.
The manures from the barn are used on the wet, heavy soils ; the ashes on the lighter
soils. The manufactured fertilizers do best on the moist land, unless there is plenty
of rain. After the land is prepared it is planted with the Ross horse planter, which
moves all rubbish out of the way, prepares the seed-bed, makes the furrow, drops the
seed, fertilizes, covers, and rolls the land over the seed. It also marks for the next
row. If the land is weedy and requires early cultivation I use the Ross hand wheel
lioe, by which a man can hoe from four to six acres a day; if not, when tlio corn ia

large enough I use the Ross horse cultivator first and. afterward the hilling machines.
The work is done better with these mayhiiK^s than men can do it with hand hoes.
The above is my method of raising corn. It never fails. For fifteen years no drought

has troubled my crops.
The first year I used no manure, and the yield was not over 30 bushels shelled corn

per acre. Since thac time there has been l)aru manure, ashes, and some superphos-
phate applied every year, and the result has been a yearly increase of the crop.
As we raise corn it does not cost over $1.25 per acre' to plant and hoe it through the

season. Do you ask how it was done ? I pay my hired man ^15 per month and board
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him on the farm. He will plant and hoe, with a little assistance, the 30 acres, and
do enongh other -work to nearly or quite pay for his board. We are thus able, on
good larming land not worth over $75 per acre, to produce corn at a very small ex-
pense. In tiie New England States the fodder, if pro])erly managed, will about pay
the whole cost of raising the crop, and leave the corn for a net profit.

When corn is grown, cut Tip, bound and stooked in the field, it is then raised and
ready for feed. Then commences another branch of the business ; that is to say, viar-

Iceting. We may waste the whole crop, or feed or dispose of it in such a way as to
nearly or quite double its value. From my own experience for fifteen years past, I

am satisfied that to husk, bin, shell, carry to mill, pay the miller for grinding, and
returu to the barn in meal, costs from 30 to 40 cents per bushel, according to wages,
the distance from mills, &c. That being the fact, it is really worth but little at the
present prices of 50 or 55 cents per bushel. I have for two years past used a husking
machine in the barn, and done the shelling and grinding by horse-power, and yet I
am of the opinion that there is more net profit in feeding corn and fodder in the bun-
dle, and buying Western corn, than in husking and grinding our own corn in the
Eastern States. We have for six years fed much of our com in that way, and used
the money it would have cost to harvest and get our own corn into meal, to buy sur-
plus meal for our extra feed and manure heap, which has a great tendency to improve
the farm.

VEGETABLE FIBERS IN THE COLLECTION OF
THE DEPARTMENT OF AGRICULTURE.

liETTEK OF SUBMITTAL.

New York City, May 22, 1S80.

Dear Sir : I herewith submit to you my fiber report, which has been prepared as

nearly as possible in accordance with your instructions, as a contribution to the fiber

literature of the times. The report is in two parts ; the first portion, or report proper,

being a descriptive catalogue of the vegetable fibers at present in the museum of the

Department of Agriculture, many ot which were collected by myself, through the

national museum at the Philadelphia Exhibition of 1876 ; and the second portion, the

results of an inquiry into the present status of fiber industries in this country, pursued
during the past winter.

The design of the first part has been to bring together in most condensed form de-

scriptions of the principal fibers known to commerce, or of value for textile purposes
in our own and other lands, with sufficient technical matter for their determination,

in order that their uses, mode of preparation, and commei-cial value, may be brought
to public attention. Such a work it is thought will prove of great value to many inter-

ested in fiber industries, and especially to manufacturers, who are often at a loss to

know the true value, or position, even, in the vegetable kingdom, of fibers submitted

to them.

Many of the species herein enumerated are either indigenous to our soil, or can ha
grown in some portion of our vast domain ; they should be better known to agricult-

urists as well as manufacturers, as a knowledge of such sources of wealth is the first

step towards utilization.

I would also suggest that, bymeans of such a work, the usefulness of the museum of the
department as an educational institution may be extended to those who are unable to

personally examine and study its collections in this particular branch. That it may
also serve as a stimulus to the forming of other similar collections, for public instruc-

tion in our colleges and natural history museums, I bave no doubt.

The second portion of the report relates particularly to our flax and hemp industries,

the subject having been treated only in its practical bearings as an element of national
prosperity. Jute, as intimately connected with the fiber manufacturing interests of
the country, has received due consideration, and a closing portion of the report is de-

voted particularly to the cultivation and preparation of other fibers which should re-

ceive attention in American agriculture. The report has been prepared particularly

32 Aa
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witli a view of impressing upon our farmers at tliis time the importance of fiber cvtlti-

vation as an element of farm practice, in the hope that languishing industries may be

revived, and new ones established. The present extent of American fiber industries

is shown, the best practice in regard to cultivation and preparation of the fiber has

been given, and the subject of manufacture and machinery briefly considered. The

Bpealal encouragements and hinderances have been carefully and impartially presented,

in the hope that those most interested may profit by the suggestions.

I take this opportunity of bringing to your notice the names of a number of gentle-

men and firms, to whom I am under obligation for kijictly assistance rendered, as well

as for specimens of fibers which are herewith presented to the museum. My acknowl-

edgements are specially due to Mr. Emile Lefranc, of Philadelphia, Prof. S. Water-

house, of Saint Louis, Dr. Samuel C. Brown, of Newark, N. J., Mr. J. R. Proctor,

Frankfort, Ky., Messrs. Tucker, Carter & Co., and Barbour Bros., of New York City,

Messrs. R. B. Storer & Co., of Boston, and Joseph Chisholm, of Salem, Mass.

Specimens of fibers were received from Mr. Chisholm, Messrs. Storer & Co., who
donated some fifty or more samples of foreign flax ; Cable Flax Mills, New York, Mr.

Lefranc, ramie; Mr. D. Hickox, Springfield, 111., who sent samples of flax and abutilon

paper; A. Stoner, Stony Point, La., and Charles Lauga, New Orleans, La., samples of

bagasse, and paper made from it.

I have also to thank you for kindly assistance in supplying and sending out the

circular to manufacturers, and for encouragement and co-operation in the work.

I have the honor to be, very respectfully, yours,

CHARLES R. DODGE.

Hon. Wm. Q. Le Due,

Commissioner of AgricuUure.

VEGETABLE FIBEES.

PART 1.

Very large and valuable additions of textile and other fibers have
been made to tbe museum in the last two years, embracing not only a
full series of the more valuable foreign filDers, but many that are rare

and little known. As these are in many instances accompanied by in-

teresting and reliable data, and as the fiber series is now quite complete,

it seems fitting that the collection should be fully described for the

benefit of the many who are unable to avail themselves of the benefits

of the museum. To that end, at your request, I have prepared the fol-

lowLQg report on the vegetable fibers at present upon exhibition in the

museum, with particular reference to those generally mentioned as miscel-

laneous fibers, many of which are comparatively little known in this

country, even to our manufacturers.
Many of these form large industries in foreign lands, that are consid-

erable sources of wealth, some of which might, perchance, be produced

in our own country and add to its already vast resources. Others are

known only to a very limited extent as commercial products, and are

chiefly valued by the natives of the countries in which they are indige-

nous, who prepare and manufacture them rudely for personal wants ;
a

few, perhaps, are almost entirely unknown, and their names, rarely, if

ever, mentioned in lists of fiber plants. Although the report includes

the principal known vegetable fibers and fibrous substances of which

specimens could be obtained, a few, already well known in the United

States—cotton, flax, ramie, jute, and hemp—have been given but a pass-
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ing consideration, as their mode of growth and preparation, as well as

the appearance of plants and fiber, are matters with which the majority
of our readers are more or less familiar.

The aim has been to give, first, a hst of plants producing these fibers,

with the scientific and common English names by which they are desig-

nated, and the native names by which they are known in countries

where they are indigenous; habitat of the plant, and geographical dis-

tribution; mode of cultivation, where cultivated, preparation and uses;

appearance of the fiber, and comparisons of tenacity with other well-

known fibers, hemp (Cannabis sativa) having generally been taken as the
standard

;
general remarks as to production, «SjC., where such data have

been thought of interest, or the fiber produced has any commercial im-

I)ortance.

As to classification, for convenience of reference, in a report of this

nature—which is intended as a partial descriptive catalogue—the plants
have been arranged by families. This enables the reader to note their

relations to each other in the vegetable kingdom, and gives a botanical
interest to the report in addition to its economic bearings. A few pages
farther on an economic classification has been given, based upon the
value of the fibers in relation to the uses for which they are adapted.
This classification is recommended as a basis of museum arrangement,
as the economic value of the various fibers in an industrial museum is a
matter of far more interest to the general visitor than their scientific

relations. This classification or arrangement has been partially followed
in the museum of the department, and in its practical aspects is the only
useful one that could be adopted.
The scientific name of the plant producing the fiber has been deter-

mined in nearly every instance—but two or three species only remaining
unnamed—and it designates the species in the descriptive list. In this
way only can confusion be avoided, for these names are known to all

countries, while the common names are more numerous than the coun-
tries xDroducing the plants, and differ in various sections of the same
country. The commercial nomenclature has been very much confused,
and to such a degree that several fibers may be known by the same
name, while perhaps each fiber at the same time has half a dozen other
names. A great source of confusion is the extended use (often indis-

criminate) of the word liem]), which in some cases even is made sy-

nonymous with the word,/t&e/', as "Jute hemp," several specimens having
been received into the museum with this labeling. There is but one
true liemp^ and that is the product of Cannabis sativa ; it is known how-
ever as "Russian" or " Petersbui'g hemp," "Europehemp," "Himalayan
hemp," " Deyra" or "Arracan hemp," " Kota Kangsa hemp," &c. Other
fibers bearing this name are: " Sunn hemp," CrotalariajmiGea, which is

known in the markets as " Calcutta hemp"; " Madras hemp," " Conka-
nee hemp," " Bombay hemp," and " Brown hemp," wliile the true
"Brown hemp" of Bombay is Hibiscus cannabinus, also called "Deck-
anuee hemp." "Jubbidpore hemp" is the product of Crotalaria tenui-

folia, and " Bowstring hemp," Sanseviera Zeylanica, also known as "Afri-
can hemp," while Calotropis gigantea is also called " Bowstring hemp "

in India. "Manila hemp" is the well-known fiber of Musa textilis, and
" Eosella hemp " of Hibiscus sabdariffa—without synonyms. One of our
indigenous iilants, Apocynum cannabinum, produces " Indian hemp,"
while Indian hemp in the East Indies is Crotalaria juncea, named pre-
viously Agave Sisalana—a plant that might be grown in our own coun-
try—produces " Sisal hemp," which, to make still greater confusion, has
been called "hemp grass" (also " Mexican grass " and "silk grass"),
when it is not a grass iu any sense of the word. *
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The name " grass " is also given to a number of fibers which cannot
be classed with the Graminece. " Monkey " or " Para grass " is the fiber

of a palm, Attalea funifera, and " Bear-grass" is a name given not only
to two species of Yucca, but to Dasylirion graminifoUum, widely dis-

tinct plants. Even "China grass" is a misnomer. "Pita" is the fiber

of Agave Americana^ and the name has also been applied to Bromelia
sylvestris. In the same catagory Agave Sisalana produces " Henequen"
fiber, and this name is also given to Yucca fiber in some of the European
markets, doubtless from having been exported with the true Henequen.
So the name " Tucum " the fiber of Astrocaryum tucuma, in Brazil, is also

given to Bactris seiosa, and the synonyms are " Tucum, Tecum, Ticum"
and " Tucuma," variously applied to several plants.

When we come to native names the case is almost a hopeless one,

jute having sixty-four different appellations, from "Pat" to " Bow mooch-
kee koshta," in India alone. Then there is much confusion in regard to the
spelling of names by different authors, in some cases their orthography
being so varied as to make totally different names, and their similarity can
only be traced by pronouncing them aloud without looking at the letters.

{Jeetee and CMfee are examples.) A very few of the commonest of these

native names, however, have been given to make the bst of more value
in naming species, as frequently the writer has had but an obscure
native name by which to identify the fiber and learn its history, and
more than once, after fruitless endeavors, has stumbled upon the name
in connection with a better known one, after which it was an easy
matter to verify the names and establish the species.

It is impossible to give the habitat of some of the fiber-producing

I)lants of our list, the native homes of well-known species often being
the hardest to determine, as, by cultivation from remote ages, they have
become denizens of the whole world, and, escaping from cultivation,

are found side by side with truly native species, holding their places

with them in the struggle for existence. The cotton plant and the cocoa
palm are familiar examples. Much study has been given to the subject,

much has been conjectured, and much written, but in the end, while we
are willing to accept the statements, we lack the proof. Plants are in-

troduced from one country to another in various ways. The cocoa palm
is thought to have been disseminated to the four quarters of the globe
by the waves and tides of the ocean, and other plants have likewise

been carried by the seas to remote lands, and there sprung up, fruited,

and established themselves.
A recent German writer, in speaking of the American plantain (see

fiber list), which grows in such luxuriance in the tropics, and is seedless,

suggests that the importation took place while the polar regions enjoyed
a tropical climate, and was brought by emigrating Asiatics by way oi

Kamtchatka and Alaska. With species that have become introduced
in more modern times, it is easy to trace them to their native homes.
The study of the geographical distribution of plants is an interesting

one, and one, too, that has a practical bearing upon the industries of a

country, and especially in relation to agriculture, and whether we wish
to bring a new fiber plant from a remote countrj^, or a new wheat from
a distant State, there is but one question to be asked :

" Will it grow
here?"
Many of the fibers in this list are derived from plants that are found

growing without cultivation, and the fiber only used to a very limited

extent by the natives, and prepared in the rudest manner. Other plants
are cultivated, and the fiber extracted by uniform methods of prepara-
tion, and in all such cases brief data have been given commensurate
with the importance of the fiber. To those species which produce
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fibrous material of commercial importance, as full a liistory of the modes
of cultivation, preparation, &c., has been given as is compatible with
the limited space offered in a report of this nature.

'

Fiber has be^n used in all ages and in all countries from the remotest
periods, either as clothing or cordage. Even our first parents are re-

corded as sewing fig-leaves together for clothing. From the primitive

use of fiber and fibrous material, limited to that sufficient for jjersonal

requirements only, its production and preparation has come to be among
the largest industries of the world, not only furnishing to man textile

fabrics in untold variety and perfection of skill, but administering to

his comforts in a thousand ways through its varied uses, and at the
same time giving him employment and means of livelihood.

The vegetable fibers, in their economic relations, may be divided into

six classes, according to their uses, as those suitable for fine spinning
and weaving, for coarser spinning and weaving, and for fine cordage

;

for coarse cordage and unspun woven fabrics, very coarse cordage and
mats ; for upholstery purposes, and lastly for plaiting or weaving me-
chanically, as baskets, hats, &c. To make the report more valuable as
a work of reference, the complete list of described fibers is here given,

the species classified under their appropriate heads to show the economic
value of the fiber, and reference made to the families in which they are

described, which have been numbered consecutively for the purpose.
The initial letters following the names of the species show the extent
that the fiber is utilized—whether used in the arts and known as a com-
mercial product, A ; used chiefly by natives in the countries where it

abounds, N ; or prepared only experimentally, or used as a fiber to a very
limited extent, E. The figures refer to the families in the body of the
report

:

ECONOMIC CLASSIFICATION OF FIBERS.

I.

—

Filers extemively employed in the arts, capaile of leing spun and woven into fairies of
fine texture.

Boehmeria nivea. China grass. Rhea, 14,

A.
Gossypium herlaceum (ei al.). Cotton, 2,

A.

Linum usitatissimum. Flax, 5, A.

II,

—

Filers that are or may le employed in the arts, capaile ofleing spun and woven into

fabrics of inferior duralility or coarser texture, and also applicatle to fine cordage.

Jhelmoschus esculentus. Okra, 2, E.
Ahutilon avicennw. Indian Mallow, 2, A,

slightly.

Alutilon Bedfordianum. 2, E.
Ahutilon mollis. 2, E.
Ahitilon oxycarpum. 2, E.
Alutilon striatum. Streaked Lantern

flower, 2, E.
Alutilon venosum. Veined Lantern flower,

2, E.
Asclepias cornuti. Milk or silk weed, 11, E.
Asfrocaryum tucuma. Tucnni, 20, N.
Calotropisgigantea. Mudar Yercum, 11, N.
Cannabis sativa. Hemp, 16, A.
Corchorus olitorius and capsiilaris. Jute,

4, A.
Crotalaria juncea. Sunn hemp, 6, A., N.
Crotalaria tenuifolia. Jubbulpore hemp,

6, A.
Hibiscus cannalinus. Brown hemp, Am-

baree, 2, A.

Hibiscus heterophyllus, 2, E.
Hibicus moscheutos. (Swamp rose mal-

low), 2, E.
Hibiscus mutabilis. 2, E.
Hibicus Eosa-sinensis. (Chinese rose), 2,

N.
Hibiscus sabdariffa. Rosella hemp, 2, N.
Hibiscus sorbifoUa. 2, E.
Hibiscus splendens. (Hollyhock tree), 2,

E.
Hibiscus (Faritium) tiliaceus. 2, N., (West

Indies.

)

Phormium ienax. New Zealand flax, 22,

A., N.
Sida retusa. Queensland hemp, 2, N., A.,

slightly.

Sida rhomibifolia. 2, A., N.
Sparmannia africana. 4, N.
Triumfetta semitriloba. 4, E.
Urena lobata, Guaxima (Brazil). 2, A., N.
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III. Fibers capable of employment in the arts or used by natives chiefly in the manufacture of
cordage, twine, nets, ^-c, sometimes woven into fabrics or beaten into cloth or " tappa."

Aaave Americana. Pita (ccutury plant),
"19 A., N.

Agave Sit>alana. Sisal liemp, Henequen,
19, A.

Ananassa sativa. (Pino apple), 18, A.
Apocynum cannabinum, Indian hemp, 10,

N.
Bromclia Jcaratas. {Seo B. sylvestris.) Ca-
ragnata, 18, N.

Bromelia sylvcstris. Ixtle and Istle, 18, A.
Brovssonetia papyrifera. Paper Mulberry,

15. N., A.
Cocos nucifcra. Coir (cocoa palm), 20, A.
Cocos crispa. Pita de Corojo, 20, N.
Commei'soma echinata. Brown " Kurra-
joug," 3, N.

Cordyline pumilis. (Dwarf palm lily), 22,
E.

Daphne tenuifolia. 1.3, N.
Dasylirion graminifoUum. "Bear grass

fiber," 18, E.
Dasyanthes excelsa. (Spear Lily), 19, E.
Draccena draco. (Dragon's blood tree), 22,

E.
Eucalyptus dbliqua. (Stringy bark), 8, E.,

(otber species, N.)
Ficus . (Inner bark), 15, N.
Fourcroya ctibensis. Cuban hemp, 19, N.
Lagetta linetaria. Lace bark, 13, N.
Lagunaria Patersonii. (Norfolk Cow-itch

tree), 2, E.

Marsdenia tenacisaimi. Teetce liber, 11, N.
Musa paradisiaca. (Plaintaiu), 17, A.
Muaa sapientum. (Banana), 17, N.
Mw^a icxtiUs. Manilabemp, 17, A., largely.

Fimelia axiflora. 13, N.
Plagianihus betulinas. (The Ribbon tree),

13, N.
FJagianthtis pulchellus, 3, N.
Plerocarpiis santaUnus. G, E.
Sanaeviera guincensis, African liomp, 22, A.
Sansevicra latifolia. 22, N.
Sansevicra zeylanica. Bowstring hemp,

22, N.
Senhania aculeata. Diinchee fiber, 6, N.
Scsbania macrocarpa, "Colorado River
hemp," 6, N.

Sterculia acerifolia. (Flamo tree), 3, E.
Stcrculia liirlda. Sycamore of Australian

Colonists, 3. N.
Tilia cordata, (Sec T. Europece), 4, N.
Urtica gigas. (Tree nettle of Australia),

14, N.
Yucca angustifolia. Bear grass, 22, N., A.,

slightly.

Yucca dloifolia. Aloe-leaves; Adam's
needle, 22, N.

Yucca baccata. 22, N.
Yucca filamcntosa. Also called Bear grass,

22, A.
Yucca gloriosa. 22, N.
Zea mays. (Maize—Indian corn), 25 E.

IV.

—

Fibers or bast, chiefly anployed by natives in the manvfaciure of coarse cordage,
mats, ^'c.

Astelia Banlcsii. 23, E.
Attalea funifera. Monkey grass, Fissiaba,

20, A.
BauMnia racemosa. (Maloo climber), 6, N.
Bauhinia splendens. (The chain creeper),

6, N.
I Bombax Munguba. Embirusu, 3, N.
Caryota urens. (The Jaggery palm), 20, N.
Commersonia Fraseri. " Tye plant," 3, N.
Cordia gerascanthus . 12, E.
Cordia macrophylla. 12, E.
Cordia sebastina. 12, E.
Dianella latifolia. 22, E.

Dombeya Xatalensis. 3, E.
Juncus vaginaius. (Sheathed Rush), 23, N.
Klcinhofia hospita. 3, E.
Muntingia calabura. 4, N.
Ochroma lagopus. (Cork-wood tree), 3, E.
Sterculia diversifolia. Victorian bottle tree,

3, E.
Sterculia hirida. 3, E.
Stcrcu lia rtipestris. Queensland bottle tree,

3, E.
Tilea europwa. Linden, 4, A., in Russia,
Xylopia sericca. "Pyndayba," 1, N.

Y.—Fibrous matei'ial, vegetable hairs, ^-c, principally derived froin seed-pods, suitable for
upholstering purposes only.

Asclepias cornuti. Milk or silk weed (pods),

11, E.
Asclepias . (See A. eornuti), N., in

South America.
Bombax (species). Silk cotton, 3, A.,

slightly in South America.
CibotiuvimenziesU. Pulu. (Tree-fern), 26,

A., slightly.

EpiloUum, sp. (Willow herb), 7, E.
Eriodendron samauma. (See Bombax), 3,

A., slightly.

Lyonsia reticulata. 10, E.
Tillaiidsia usneoides. Southern moss, 18,

A.
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VI.

—

Fibrous material and miscellaneous sulstances, not strictly ''fiber," in manufactura

only plaited or coarsely ivoven, without maniimlation, into iasJcets, hats, mats, ^c,
or jpajyer.

Arundinaria tecia. Caue fiber, 25, A.,

slightly.

Carludovica palmata. (Scre-w pine), 21, A.
Chamoirops (species). Palmetto), 20, A.
Cladium radula. (The black reed), 24, N.
DapMe cannaUna. 13, A., slightly, in

Asia.

Lepidospo'ma claiins. Tall sword grass,

24, N.

Lepidosperma flexuoswax. Slender sword
grass, 24, N.

Luffa cylindrica. Sponge cucumber, 9, N.
Stipa tenacissima. Esiiarto, 25, N., A.,

paper.
Spartina cynosuroides. Cord grass, A., pa-

per. United States.
Oreodoxia regia. " Palma real," 20, N.
Fandanus utiliis. Screw pine, 21, A.

As will be seen by reference to tlie list, many of the fibers enumerated
have only been experimentally prepared or are in use only by the
natives of the countries in -vrhich the plants abound, and to a limited

extent. Many of these are produced from trees of largo size or slo"W

growth, and while the fiber may be of fine quality, and perhaps easily

obtained, it could only become a commercial product in proportion to

the extent of existing sux)ply.

Many others would in cultivation produce fiber, fine and strong in

itself, and useful for many purposes, but which could not compete in the
markets with better known fiber for the same purposes. The list, there-

fore, of really useful fibers, cultivated as a national industry, is named
to an exceedingly small number, and in our own country the list is named
still smaller {at present), as the question of economical extraction of the
fiber is a vital one.

Some of the plants in Group II could be grown successfully in -poT'

tions of the United States, but the want of an economical and successful
means of preparation would prevent the utilization of the product, and
hand manipulation is entirely too expensive. "Were we all to grow Ma-
nila hemp, which is as yet hand-prepared, our laborers are not poor
enough to work for 18 cents a day, which is the utmost a native fiber-

cleaner can earn (in a day) on the Philippine Islands.

The extraction of bast fiber from the woody stems of exogenous plants
is attended with difiiculty, and no really satisfactory machines have been
produced to i)erform the work. Eamie and jute are stdl prepared in
China and India by the laborious methods of hand manipulation, and
it is only the want of machinery that has prevented extensive cultiva-

tion of those textiles in this country. With endogenous plants, on the
contrary, extracting or, rather, cleaning the fiber by mechanical means,
seems to be a matter much more easily accompKshed; and among those
fibers that are already prepared largely by mechanical means may be
mentioned ISfew Zealand flax. Sisal hemp in Yucatan, and.plantain fiber

in the West Indies (see body of report).

Some of the fibers in the above list are only interesting as museum
specimens, as showing the various plants producing fibrous substance,
or that have been utilized by aborigines in the absence of better ma-
terial—mostly grown in a wild state, unworthy of cultivation, yet valued
locally in their native countries. A few have been prepared experi-
mentally, some with sufficient success to warrant more extended experi-
ment.
The catalogue includes aU the fibers and fibrous substances in the

museum at present, with the exception of a few Chinese fibers without
names, which have not yet been identified.
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DESCRIPTIVE LIST OF FIBERS.

That the list may be made more available for reference by tlie stu-

dent or inquirer, the i>lants furnishing the various fibers and fibrous

substances here enumerated have been grouped in their natural fami-

lies, and these arranged in the regular order of classification. By thia

means the relations of the fibers to each other in the vegetable kingdom,
as well as to the various plants producing them, may be noted. Strict

generic order has not in every case been followed, x^lants of the greatest

importance having been given first mention in the families to which they
belong.

1.

—

Anonace^.

XyJopia sericea.—Known to the Brazilians as the Pyndai/ha; also called

Malaqueie. The plants of this genus are trees or shrubs indigenous in

Brazil and warm districts of South America, and also found in the West
Indies. They are noted for the bitterness of the wood and for the aro-

matic properties of their fruit and seeds.

The fiber of the species named, if fiber it can be called, is of the

coarsest description, and consists only of the cortical layers of bark,

which are torn from the trees in ribbon-like strips. These have no use
that can be dignified by the name of manufacture, and are only rudely

twisted or plaited by the natives into a kind of coarse cordage, which
is used to tie fences, and sometimes to secure cattle. A sample of this

coarsely-twisted rope was received from Brazil (Exhibition, 1876), and is

a little more than half an inch in diameter, composed of three strands,

each of which contains about nine or ten of these ribbons or strips of

bast, the interior ones being quite harsh and woody. Doubtless in

Bkilled hands finer specimens of cordage might be produced, though
strictly speaking it does not possess fibrous material. It would be avail-

able for mats. Xylopia fruticens, known as the Emhria in Brazil, fur-

nishes a similar fiber. It is also a native of Cayenne. But one species

is represented in the collection.

2.

—

MALVACE^.

In this family are included a large number of species of fiber-pro-

ducing plants, found chiefly in tropical countries, though exteu ding into

temperate climates, as the mallow, and marsh mallow, so common to

portions of our own country. The genera represented are Abutilon^

Hibiscus, Sida, Urena, Lagunaria, &c. The cotton plant, Gossypiuni,

belongs to this family, though cultivated for its capsular fibers and not

at all for its bast. It is worthy of note that the cotton plant would pro-

duce a strong bast fiber if treated in the same manner as hemp or jute,

but of course it would be at the sacrifice of a much more available fiber,

many times more valuable and useful.

Some of the foreign representatives of this family find their way into

commerce, though to a very limited extent, the plants being cultivated.

The most prominent of these is the Ambaree, grown in India; Paritium
tiliaceum is much prized in the West Indies ; other species have attracted

attention in various parts of the world, and even our indigenous species

are not altogether unknown. The species are all trees or shrubs with
large leaves and conspicuous flowers, and all yield fiber which is valu-

able for cordage and many other purposes.
Ahehnoschus esculentus.—Okra and Okro: This plant, which finds a

•home in the southern portions of the United States, is a native oif the
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West Indies* and is as useful as an article of food as for its fibre. Otlier

edible species found in the Old World have been united with it, as longi-

folkis of the East Indies, and an African species called Banmiia; so

it may claim a home in both hemispheres. It is cultivated in South
France for its pods, and is well known throughout the Southern States
as producing a favorite vegetable used largely in soups.

The bark of this species abounds in fiber of fine quality, which can
be employed for many i^urposes. In our own country it has been used
to a slight extent in the manufacture of paper, a specimen of which
can be seen in the museum in the form of a printed newspaper, from
Alabama.
When cultivated for its pods alone, the okra plants are grown at con-

siderable distance from each other, and the strength of the plant goes
to develop leaves and fruit, but if cultivated for fiber the seeds should
be sown thickly and the plants cultivated closer together, that the stems
may grow tall and straight and the bark'smooth and better adaj)ted to

the production of fiber, which is extracted in the same manner as that
of hemp.
In color the fiber is as white as New Zealand flax—whiter than jute

as generally prepared for export—^but more brittle and of less strength.

The filaments are smooth and lustrous, and tolerably regular. Another
sample (received Smithsonian Institution, 1869, locality not given), evi-

dently home prepared, as the bast is but little better than separated,
exhibits considerable tenacity, and Avould make quite strong cordage.

This sample is 3 feet 8 inches in length. For microscopic characteristics

of mallow fiber see Hibiscus cannahinus. The okra is worthy of experi-

ment, and its fiber might be used to advantage for many purposes for

which jute is employed, as coarse bagging, or baling stuff, burlaps, &c.
In procuring fiber for Dr. Eoxburgh's experiments with this species

as to tenacity the stems were cut when the seed was ripe, and were
steeped a few days before preparing. His tests, compared with hemp
and jute, are thus recorded : The okra fiber, dry (from India), broke with
a strain of 79 pounds; wet, 95 pounds; jute {(Jorchorus olitorius), dry,

113 pounds; wet, 125 pounds ; hemp(Bengal), dry, 158 pounds; wet, 190
pounds. Hibiscus cannabinum in the same test gave, dry, 115 pounds;
wet, 133 pounds. Other species of Hibiscus gave as follows: H. sab-

dariffa, dry, 95 pounds ; wet, 117 pounds; H. strictus (from the MoUucas),
dry, 104; wet, 115 pounds; and H. furcatus, dry and wet, 89 and 92
pounds, respectively.

The species were not all tested under the same conditions, as some
were cut when in flower and others when in seed. By these experiments
we see that okra fiber wet has just half the tenacity of hemp in the same
state, while jute can be rated one-third higher.

Hibisciis mosclieutos.—Swamp rose mallow.—An indigenous species oi

mallow found in many parts of the temperate United States, according to

Gray, " inhabiting brackish marshes along the coast, extending up rivers

far beyond the influence of salt water (as above Harrisburg, Pa.), also

Onondaga Lake, New York, and westward, usually within the influence

of salt springs." The plant grows from 4 to 8 feet in height and flowers

late in summer.
The value of the plant has been known for many years, though it has

never been prepared other than experimentally^ and in smallest quanti-

ties, from the lack of proper machinery with which to manipulate it, and
place it in a condition to be utilized. During the last year the plant

• Porclier states that it was iIltrodl^ced into tlie Soutliem States fi-om Africa.
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has been the subject of renewed experiment in l^evr Jersey, the better

means for the extraction of the fiber, now at hand, having made its suc-

cessful cultivation probable. In the second report of the bureau of

statistics, labor and industries of ^ew Jersey, it is stated that the

—

Recent experiments with tlie rose mallow at Camden and Newark incline us strongly

to believe that jute of equal quality may be obtained from it, and possibly under con-

ditions more advantageous than from the Almtilon (avicennce). One very important

advantage the rose mallow would have over the Abutilon, in respect to the ecouomy
of culti-v^tion, consists in its being a perennial. Like ramie, the plants once estab-

lished, the annual cuttings from the stands would be a perpetual source of profit to

the cnltivator, in case the quality and cost of the fiber meet our present expectationa.

Although the plant is generally found, in a wild state, in marshes, or

upon the margins of streams, or in low wet places, experiment shows
that it will thrive upon uplr.nds as well. Twenty years ago rose mallow
roots were taken from the pierce of their natural growth and planted

upon uplands on the Delaware Eiver, with a view to utilization of the

fiber, and these roots hold their own as tenaciously to-day as when grow-

ing in their native swamp. More than this, they have defied attempts at

eradication, and continue to grow in spite of opi>osition.

Samples of fiber produced last year by gentlemen interested in further-

ing this industry are considered as "a substitute not only for Asiatic

jute, but for secondary grades of imported hemps."
Samples of this fiber upon exhibition in the museum are evidently

hand prepared, and of very little strength. There is no doubt, however,
but that a reaUy good fiber can be prepared from this plant, as well as

from allied species which occur from Pennsylvania to Illinois, and south-

ward. It would be interesting to test favorably ijrepared specimens of

the indigenous species of Hibiscus, to ascertain their relative strength,

though without doubt the northern species would be found inferior to

the okra, or species mostly gTown in the Southern States. R. gradi-

fiorus and H. militaris are other indigenous species yielding fiber.

Hibiscus cannabinus.—Hemp-like Hibiscus.—This plant, a native of the

East Indies, is extensively cultivated in many parts of India for its fiber,

which is employed as a substitute for hemp, under which name it is ex-

ported, though sometimes called bastard jute. It has a variety of na-

tive names, the most commonly known of wliich is Ambaree, its name
in Western India. In Madras it is called Falungoo ; it is the Maesta
plant of Bengal, and Deehanee hemp of Bombay ; the Sanscrit name is

Ndlika. The plant has a prickly stem, the leaves deeply parted, and
the stem attains a height of 6 to 8 feet.

Though thriving at all seasons of the year, it is generally cultivated

m the cold season. The seeds are sown as thickly as hemp, in rich loose

soil, and it requires about three months' growth before it is ready to be
pulled for "watering" and dressing, the mode of treatment being the
same .as that given the Sunn hemp. Crotalariajuneca (see Leguminosce).

Full-grown plants that have ripened their seed furnish stronger fiber

than the i)lants cut while in flower, though the fibers of this species are
more remarkable for their fineness than for strength.
As to uses, a coarse sackcloth is made from its fiber, in India (some-

times called gunny fiber), though its chief employment is for ropes and
cordage, it being the common cordage of the country in a few districts.

Coarse canvas is also made from it. In Bengal it is employed at the pres-

ent time for all the purposes of jute, and also for making fish-nets and
paper. Vetillart says : " The fiber of H. cannabinus is stifi' and brittle,

and has no superiority over jute, and it is very inferior to that of India
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hemp or Sunu." The leaves of the plant are eaten as a pot-herb in

many parts of India, the taste being pleasantly acid, not unlike sorrel.

The libers of carefully prepared A7nharee are from 5 to 6 feet Iong. Com-
j)ared with ordinary hemp they are paler brown, harsher, adhere closer

together, though divisible into fine fibrils, possessed of considerble

strength. Its tenacity tested with Sunn is as 115 to 130. The fiber in the

present experiment having been extracted from plants cut when in flower.

Vetillart states that the fiber of Hibiscus, when minutely examined
in glycerine, appears as a bundle, the filaments strongly united together,

so much so that they are with difficulty separated even after treatment
in an alkaline solution. The fibers are short, stiff, and brittle ; of suf-

ficient fineness, but irregular in size even in the same specimens. The
central cavity, usually narrow, is prominent; cells generally terminating
in fringed points, sometimes having notches or sinuosities in their out-

lines; some are large, ribboned, and creased, the exterior surface stri-

ated. These last have very slender walls, which explain the creases.

Viewed transversely with a high power the fibers are seen to be polyg-

onal, with sharp angles and straight sides, the polygons pressed com-
pactly together. The walls are thick and the central cavity round or oval.

I find no recent quotations of value, the latest being some twenty
years ago, when the price comj)ared with other fibers was as follows

:

Kussian hemp, $140 per ton; Hibiscus, $100; and jute, $65. Jute has
come into such prominence in late years that its prices would probably
range relatively higher. As high as GOO acres of Hibiscus have been
cultivated in one district of India for fiber alone.

Sibiscus sabdariffa.—Jamaica Indian Sorrel.—This plant furnishes the
"Koselle hemp" of the Madras territories, where it is called ^^rozelle"

or " rouselle," although the name is a corruption of " oseille." It is quite
similar to the preceding, and is little cultivated for its fiber. In India
its fleshy calyxes, of a lileasantly acid taste, are much cmi>loyed for

making tarts as well as excellent jelly, and in the West Indies for mak-
ing cooling drinks.

Mibiscus sorbifolia and mutabilis.—^Both of these species are indigenous
in Queensland, fi'om whence the specimens were received (Exhibition,

1876), labelled "Eosella hemp," but incorrectly. S. mutahilis is also a
native of China, but grows in India and other Eastern localities. Fiber
of H. tctracus was also received with the above, but does not differ

materially.

Hibiscus splendens.—Holly-hock tree.—Fiber from this species, a native
of Queensland and !N"ew South Wales, was received from Victoria (Ex-
hibition, 1876), prepared by Dr. W. E. Guilfoyle, director of the Mel-
bourne botanic gardens, who states that the species is a splendid tree,

growing to the height of 20 feet or more. "It is very pubescent, bear-
ing large pink flowers resembling holly-hocks in size and ai)X)earance.

The fiber is suitable for cordage, fish-lines, paper, &c.
* Hibiscus Jietcrophylhis.—Also a native of Queensland and !N"ew South

Wales. The fiber was prepared by Guilfojle from Victorian x>lants.

"This is a tall shrub of quick growth, and the bark is rich in fiber of
good quality."

Hibiscus Rosa-sinensis, d;c.—There are several other species of mallow
fiber in the collection (Smithsonian Institution, 1869), but as they are all so
similar in appearance, a detailed description of each is unnecessary.
The species are H. Rosa-sinensis, the Chinese rose; H. lilifolia, "hly-
flowered shoe-black;" H. tetraciis and H. latifolia, habitats not given.

* Species indicated by tlie asterisk liave been separated iuto the genua Pariiimu
For conYenience, however, -we will consider tkom under their old generic names.
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*S. elaUis, of the West Indies, incorrectly labeled "Mahoe," is a tree

growing to a height of 60 to 80 feet. The Mahoe or Mahaut, of the West
Indies, H. arboreus, grows to a height of 16 to 20 feet, and its bark fur-

nishes a superior fiber, which, according to Squier, "is not at all inferior

to hemp for most purposes." The fiber is naturally soft and white, and
is admirable for the manufacture of paper.

*I[ihisous tiliaceus.—This fiber, though not in the collection, is worthy
of passing mention. It is called majagua in Central America and the

West Indies, where its fiber is much used for cordage. It is little affected

by moisture, and is, therefore, selected by surveyors for measuring-lines.

It is the Bola of Bengal, and is found throughout tropical and subtropi-

cal regions of both continents. The native method of preparing the

fiber is to strip the bark from a branch—when a rope or piece of cordage
is wanted—and holding one end firmly between the toes, first" tearing

it in strips, it is twisted by the hands. " It was generally cultivated in

America prior to 1492."

Ahutilon avicennce.—Indian Mallow.— This is another malvaceous
plant that has been cultivated in the United States to a limited extent.

It is an annual, usually growing to the height of 4 feet, though in

cultivation stalks 6 feet high are common, and Professor Waterhouse
records a height of 8 feet in Missouri. Gray states that it was intro-

duced from India, and when found in a wild state has escaped from cul-

tivation. It grows so freely upon any rich soil, even thrusting itself in

and growing spontaneously, that it has almost come to be considered

a farm pest in many portions of the country. It grows luxuriantly

throughout theWest and IsTorth, the line of States from Ohio to Missouri

producing even now vast quantities of the fiber, which rots and goes to

waste upon the stalks every year. The fiber is strong, glossy, and white,

and the ligneous body of the plant gives more cellulose for paper stock

than many other species. Mr. Lefranc considers it superior to Indian
jute, and finer than Manila hemp, and he classifies it, in value, between
Manila and Italian hemp.

Extracted from the plant in its yonng stage, it would be fine enough for textile

fabrics, such as carpet-yams and fillings. It takes readily any colors, and its natural
luster displays more in the aniline dye than in any other, a great advantage over In-
dian jute, which is antagonistic to chea]D bleaching and dyeing.

The seed of the plant is so hardy that it is not affected by the severest
winter. Within a few years efforts have been made to introduce the fiber

into commerce, and to that end it has been the subject of experiment, both
as to cultivation and manufacture, with results to a certain degree satis-

factory, though perhaps the high standard of excellence that has been
claimed for it by enthusiastic experimenters has hardly been realized.

Fully ten years ago it attracted considerable attention in the West,
and particularly in Illinois, through the endeavors of Mr. J. H. McCon-
nell, who demonstrated its value by manufacturing it into thread, cord-

age, rope, &c. A State fair committee in 1871 reported upon these
manufactures, and stated that the fiber gave flattering promise of utility.

According to this report the plants are stated to grow 9 to 14 feet high;
that the seed should be sown 12 to 16 quarts per acre, in corn-planting
time, in the same manner as hemp ; that it is cut with a reaper, shocked
hke hemp till cured, then water-rotted like hemp ; a volunteer crop will

spring up the last of July, which can be dew-rotted. The cost of cut-

ting is given at 75 cents per acre; water-rotting, $10; dew-rotting, $5;
hand cleaning, $12 ; and half as much by machinery, making the total

•Species indicated by the asterisk have been separated into the genus Paritium.
For convenience, however, we will consider them under their old generic namea.



VEGETABLE FIBERS. 509

cost, not including rent of land, $19 to $31. Messrs. MeConnell offered

$100 per ton for all water-rotted that could be furnished, and $75 for the
dew-rotted. The crop is not exhausting to the soil if the refuse is re-

stored to it.

In the last two years it has been the special subject of investigation

and experiment in the State of New Jersey, through the endeavors of
Mr. Samuel C. Brown. A circular was issued in 1878 for the twofold pur-

pose of awakening an interest in the subject of fiber cultivation, and to

ascertain what portions of the State were best adapted to its cultivation.

From their investigations and experiments, it is settled that there really

need be no difficulty in fiber cultivation, the material point being to as-

certain the best conditions under which to convert hitherto uncultivated
plants into those of future industrial si gnificauce and profi t. Mr. Brown,
in his first report * on the subject of Abutilon fiber cultivation, says

:

It must he rememliei'ed that. success in tliis new field of enterprise is dependent upon
the cost of the product. Unless we can suhstitute mechanical appliances to offset

the cheap labor of India, we cannot hope to attain success in producing jute fiber.

But we need not entertain doubts in reference to future mechanical achievements in

manipulating either jute t or ramie filaments.

These industries are advocated in the interest of the public, hence every encouraging
feature pertaining thereto should be disclosed. We have had two interviews with im-
porters of jute, with samples of New Jersey jute fiber in hand. We sought these inter-

views with the view to determine, by unfriendly criticism, the character of the domes-
tic article. The gentlemen were informed of the circumstances under which our
samples were prepared, with the further assurance that they were not equal to what
would be produced from the same garden plants later in the season. The quality,

however, was pronounced to be very good, and, furthermore, that if we "never pro-

duced anything better than that our country had something of great value ;" and still

further, that "America would become an exporter of jute." The other gentleman we
subsequently met, who is engaged in the jute trade, and a resident of Calcutta, after

examining with the deepest interest our specimens of jute {Abutilon avicenncB) and
ramie, had the kindness to say, " I would not be surprised if you did succeed in pro-

ducing jute some day." The value of this concession was greatly enhanced by the
indescribable disinterestedness with which it was announced.

It is stated that an acre of ground will produce 5 tons of Abutilon
stalks, and about 20 per cent, of pure fiber is obtained after preparation.

Considered superior to jute fiber as imported, the long fiber is fully equal
in value to Calcutta prime jute, and Philadelphia rope manufacturers
have already offered to buy any quantity at the highest market price for

jute. Bleached and cottonized for fabrics, Mr. Lefranc pronounces the
Abutilon fiber good for weaving tissues and for mixing with a certain

class of woolen goods. Abutilon avicennce in its crude state is worth
from $8 to $10 per ton. In regard to its preparation the authority above
quoted says

:

In India, jute is rotted in water and separated by hand from the ligneous body. This
method cannot siicceed in America. As with ramie, machinery and chemicals must be
substituted for the production of American jute (Abutilon). As explained in the case
of ramie, the jute industry can be most successfully established by organized agencies
through which farmers could sell their raw crops bythe ton. At $10 per ton for dried
stalks in proper shape, the grower and the manufacturer could realize, respectively,

legitimate profits from the new industry. * * * We have more inducements to
embark in the production of jute than the East Indian had. The superiority of our
staple, the mechanical facility for treatment, and the ready home market, now sup-
plied by the foreign article, open the road for successful enterprise in the development
of this new industry.

* First annual report of the bureau of statistics, labor, and industries of New Jersey.

t By "jute," Abutilon avicennccia mtai\t. The application of the name "American
jute " to the Indian mallow seems somewhat out of place, as the term should be used
only to designate fiber from the jute of commerce (Corchorus oUtoriua) grown in our
own country. Should such cultivation ever be attained, "American jute " will then be
most appropriate.
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As I have stated, the plant gTows readily in any rich soil suitable for

com or i)otatoes. Its seed is so tenacious of vitality that frosts do not
injure it, while it sows itself and even encroaches, year by year, upon
contiguous land to that upon which the plants are cultivated. Viewed as a
farm-weed merely, this habit makes it troublesome, though it establishes

the fact of ready cultivation. This point being settled, the only remain-
ing question relates to the i)reparatiou of the fiber, which must be cheaply
accomplished, and in a manner that will gi^e the least trouble to the
farmer, as there are few who would go to, the trouble or expense of pre-

' paring pools for steeping the crude product, as is the custom with jute

in India or flax in other countries. Sir. Brown mentions in a recent re-

port (see appendix, Article I) that, from experiments made in 1879, it is

thought that the steeping or rotting process can be dispensed with en-

tirely, and that the labor expended upon this crop by the farmer will be
no greater than attends the growth of wheat or rye.

Professor Waterhouse, of Washington University, Saint Louis—an au-

thority upon all questions i)ertaining to jute and allied fibers—writes

that, in his opinion, the cultivation of the Ahutilon avicennce for its fiber

is susceptible of development into a source of great wealth to the coun-

try. In reply to a request for recent facts touching its usefulness as a
fiber i)lant, I received from him a manuscript copy of a letter* writ-

ten to Mr. Brown upon the same subject, with the privilege of publica-

tion. As it contains much interesting and valuable information, I gladly

reproduce it entire in the appendix.
The important question of machiaery for the preparation of this, as

well as other vegetable fibers, has received a partial solution in the
efforts of Mr. Lefranc, of Philadelphia, and Mr. A. Angell, of Newark,
N. J. The Lefranc ramie machine, fully described in the annual report

of this department for 1873, is found available for this class of fibers,

and during the entire summer of 1870 its inventor was engaged in ex-

perimenting with the Abutilon fiber, with a view to discover new methods
of treatment. Mr. Lefranc believes that his efforts have resulted in the

discovery of " a combined chemical and mechanical process by which
the intrinsic and industrial value of jute (Abutilon) can be greatly en-

hanced at comparatively small cost. The practical advantage of this

refining i)rocess consists in obtaining a vegetable wool, which is so

nearly akin to coarse animal wool as to render their union in coarse

fabrics advantageous, and for additional possible uses by itself a val-

uable substitute." The Angell machine is of quite recent invention, hav-

ing been patented September 16, 1879. Mr. S. C. Brown informs me
that it does its work in a very satisfactory manner, and he thinks it a

valuable invention. He makes the further statement in a recent report

that " it has achieved such results as to entitle it to public recognition

as being in the line of (Jevices for promoting the fibrous industry."

A bounty bill to encourage the production and treatment of fibers in

the State has passed the legislature and become a law. There is a

clause in it which relates to the Abutilon, called "American jute," in the

bounty bill. (See appendix.)
Douglas Hickox, of Springfield, 111,, has had patented an improved

process for manufacturing paper from Abutilon. (Issued May 1877.) A
mill was started in Springfield previous to the invention of the i^rocess,

and several thousand tons of the fiber w^as worked up, but a merchant-
able paper could not be obtained. Subsequently the process mentioned
above was introduced into the mill, and Abutilon paper was manufact-

ured for about eighteen months, after which the fiber was abandoned,

'Since the above was written it lias appeared in print in the secpwd report of tJie

New Jersey hureau of statistics; lahor, and industries.
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and straw used in its place. A series of paper saDiples submitted for

inspection are fair wrapping papers, resembling a liglit manila more
than auytliing else. The jiaper is clear and of firm texture ; samples of
flax-straw paper Avere also included, with a very good specimen of i)a-

per fi'om wheat straw, called "bogus manilla."

There is a small series of samples of Abutilou fiber in the museum,
showing it as extracted, and also dyed to exhibit the facility with which
it takes colors. The fiber has been used to some extent in the manu-
facture of cordage and twine. Specimens of rope exhibited at the last

Kew Jersey State fair carried off the prize of $100 for the best textile

products of the State.

Mr. Hickox states that a factory was started in Springfield, 111., a few
years ago for the manufacture of rope and small cordage, but from some
cause unknown to the writer the project was abandoned. Samples of
twine forwarded seem strong and good.
Another use to which the fiber was i)ut, though only to a limited ex-

tent, was in the manufacture of a substitute for feather dusters, a few
stiff' feathers being inserted in a handle in the center of a mass of fiber

to hold it out in the form of a duster. Other fibers, as hemp, are used
for the same purpose. I have had no opportunity to examine manufact-
ures from i^ew Jersey grown Abutilou, though the samples of fiber

shown me by Mr. Brown seemed very strong and good.
The specimens in the museum are not equal to okra fiber, and the ma-

terial is quite brittle, so much so that when used as a brush or duster
they make almost as much dirt as they are supposed to clean away.
The fiber is used for making i^aper to some extent in the West.
Abutilon mollis.—In the Yictorian collection (Exhibition, 1876), there

are four species of Abutilon., which have been introduced into Vic-
toria from South America. Like other malvaceous plants, they are all

fiber-producing, and might prove worthy of cultivation. Dr. Guilfbyle
says of this species, " though a native of South America, the shrub is of
exceedingly rapid growth in Victoria. Its fiber is very strong and suita-

ble for matting, paper," &c. The sample has been carelessly prepared
and is not of good color, nor are the fibers weU separated. It is never
quite strong, aad in general characteristics resembles that of its allied

genus Hibiscus.

Abutilon Bedfordianum.— Habitat, Brazil.—Victorian collection of
Guilfoyle. "A tall, rank-growing shrub, of very rapid growth in Vic-
toria. The bark yields a fiber of superior quality, suitable for whip-
cord, fine matting, paper, and perhajis textile fabrics." The fiber has
been much more carefully prepared than the preceding. It is almost
white, the filaments fine and regular, and possessed of considerable te-

nacity.

Abutilon venosum.—Veined Lantern Flower.—This is also a native ot

Brazil. Victorian collection of Gudfoyle. " Fiber of fine quality, suit-

able for fishing-lines, textile fabrics, and paper." Eesembles thex)reced-

ing in color and fineness, though appears to be stronger.

Abutilon striatum.—Streaked Lantern Flower.—This is the species so
commonly met with in greenhouses in winter, and growing out of doors
(in this latitude) in our gardens through the summer. The plant is a
native of Brazil. Tlie sample of fiber is from Victorian collection. " Its

bark, which peels readily, furnislies a fiber of very fine texture." As
this plant grows so readily out of doors in the warmer portions of the
United States, it might be worthy of experiment, as the fiber is fully as
strong as the preceding, and could be obtained in considerable length,
as the shrubs grow to the height of 4 to 6 feet, and, as its bark peels
readily, could be easily extracted.
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Abufilon o.xycarpum.—This species appears in the Queensland collec-

tion (Exhibition, 1876), in which country it is indigenous. The sample is

well prepared, quite white, the fiber soft and lustrous, and appears a
little stronger than the Victorian sample. A. indicuni and polyandrum
are Eastlndian species, which furnish a strong fiber for rope-making, the
first named growing wild in the Bancoorah district, and used as a substi-

tute for cordage in making fences for gardens, but for no other purpose.
Sida retusa.—Queensland hemp.—Sida is another genus of malvaceous

plants growing extensively in the more tropical portions of both hemi-
spheres. Some of the species abound in mucilage, while the bark of

others is rich in fiber. The fiber samj^le was received from Queensland
(Exhibition, 1876), labeled " Queensland hemp," and was accompanied by
another species, S. rhomMfoUa, the label of which states that this plant

"is called Sida retusa." A fine sample of retusa fiber was received

with the Victorian collection, labeled Queensland hemp, which was
lirepared by Dr. Guilfoyle, who states that the plant has established

itself in Melbourne, and is of very quick growth, seeding freely. He
regards the fiber as suitable for fine paper, and for the manufacture of
cordage.
The sample of " 8. rliombifolia "" is very white and lustrous, the fila-

ments fine and even ; in a portion of the sample the ribbon-like charac-

ter of the bark is retained, filled with delicate indentations, giving it a
lace-like appearance. These ribbons of fiber break easily, but a twisted
cord of the finer prepared fiber, the size of cotton wrapping-twine of the
shops, broke only after repeated trials with the hands. The fiber was
prepared by Alexander McPherson. This species grows in India, and
the bark yields " abundance of very delicate flax-Uke fibers", which Dr.
Roxburgh thought might be advantageously used for many purposes.

Forbes Watson, in the Descriptive Catalogue of the East Indian Depart-
ment, International Exhibition, 1862, pronounces the fiber similar to jute

in appearance, " but considered to be intrinsically so superior that it is

worth from £5 to £6 more per ton, and he places it next that fiber " in

order to attract to it the attention which it deserves.

Experiments with the fiber of 8. rliombifolia demonstrated the fact

that a cord one-half inch in circumference would sustain a weight of

400 ijounds. In speaking of Dr. Roxburgh's specimens, Royle says " the
fibers are from 4 to 5 feet in length, and display a fine, soft, and silky

fiber, as well adapted for spinning as jute, but infinitely superior." The
specimens of Queensland hemp in the department collection are very
weU prepared, and quite strong; the fiber, in color, is grayish-white.

The Victorian sample, while strong, is dark colored, and has been poorly

cleaned.

*S^. pe7'ipl'ocifolia, a native of the Malay Islands, furnishes a serviceable

fiber, and 8. tilicefolia is cultivated by the Chinese fqr its fiber, which
they consider superior to hemp. The Chinese name for the plant ia

King ma.
Urena lohata.—Urena is another genus of Malvacere, consisting of a

few extremely variable species extensively distributed over the tropics

of both hemispheres.
Fiber of U. lohata was received from Brazil (Exhibition, 1876), where

it is known as Guaxima. The fiber is extracted readily, and makes very
strong cordage. It also takes color well, and the dyes are lasting. In
India, where the species also abounds, it is called Bun-oclira^ and pro-

duces a strong fiber, "a tolerably fine substitute for heuii^," though an
English authority regards the fiber as nearer resembling jute than eithei

flax or hemp.
.

In the East Indies they have recently begun the manufacture of paper
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fiom the Guaxima of Brazil with good results. Two finely-prepared
samples were received ; the fiber is light in color, the filaments quite
fine, even, and strong, and might be spuu. It resembles finely-bleached
specimens of hemp rather than either flax or jute. A piece of twine

• twisted by hand to about the size of pack thread I was unable to break
with the fingers.

Urena smuata^ another species, Royle mentions as common in most
parts of India, producing good fiber. This species is also represented
in the coUectiou of the department (Smithsonian Institution, 1869).
Lagunaria Patersonii.—Norfolk Cowitch Tree.—This beautiful shrubby

tree is indigenous in Queensland and Norfolk Island, and is closely re-

lated to Hibiscus. The fibersample was preparedby Dr. Guilfoyle (Victoria
Exhibition, 1870), who accompanies it with a statement that it is suitable
for manufacturing paper of a superior quality, samples of which were also
presented, and for ropes, strong cordage, fine matting, and basket work.
The fiber is fine, strong, and glossy, although the specimen can hardly
be said to compare with 8ida rhom'oifoUa in any one of these particulars.

Gossypium herbaceum.—Cotton.—This most important of all fiber

plants also belongs to the Malvacece. There are several distinct species,
as G. herbaceum, arboreum, sandicicense, ta'itense Mrsutuni, barbadense, re-

ligiosum, &c., and many different varieties. The first-named species is

generally accepted as the species most commonly cultivated in the
United States and North America. The origin of the cotton-plant is a
question not easily settled, as cotton has been grown in many countries
from an exceedingly remote period. It is probable that a plant number-
ing so many species is indigenous in diflerent localities, though lihind
states that it may possibly have come from Persia originally, then crossed
into Egypt, thence to Asia Minor and the Indian Archipelago. M.
Bernardin, curator of the Industrial Museum of Ghent, in his '•'Nomen-
clature Uselle de Fibres Textiles,^^ gives the origin of the several species
named, crediting at least two to North America, G. barbadense fi'om the
West Indies, and G. liirsutum from Mexico. G. herbaceum he regards as
originally an East Indian species. These are points, however, upon which
authorities differ widely, and therefore we are left only to conjecture.

Its Arabic name is Gotn, Kofan, or Kittn. In Persia it is called Pembeh,
or Poombeh. It is known as Cay Haung in China, and Watta ik or Watta
nolii in Japan. In Bengal it is Kobung; in Siam Tonfal, while its Tahiti
name is Vavai. The ancient Mexican name for the plant was Ychcax-
ihitviil. These are a few of its many native names, the long list that
might be given showing how universally the plant is in cultivation.
Porcher states that cotton was first cultivated in the United States as

an experiment in 1621, and that it is a native of tropical America. Ac-
cording to Prescott, in the " Conquest of Mexico," the Spaniards found
it in that country, and it is also affirmed that the ancient Mexicans
"wove cotton garments stained with the most vivid and brilliant

colors, an art practiced by the Aztecs, but now entirely lost." Tliere are
records that cotton was cultivated in South Carolina as eaiiy as 16G0,
though it does not seem to have becomfj a matter of export for nearly a
century -after. It is recorded that " 7 bags " were exported in 1748.
The first importation of raw cotton into England from the East Indies
was in 1798. Although cotton has been cultivated in China for over
L*,000 years (and perhaps for a longer period), its introduction into Japan
is of comparatively recent date, it having been brought from the first-

named country between 1558 and 1570, A. D. Cotton is cultivated to
some extent in Southern Europe, and formerly Italy produced vast quan-
tities, but the industry has dwindled to almost nothing.

33 AG
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To return to our own country. One hundred years ago, before the
invention of the cotton-gin, when the crop was scarcely more than an
experimental product, more curious than useful, the rare adaptation of

soil and climate of the Carolinas and Georgia to the growth of this val-

uable textile was clearly demonstrated. The more western States of the
cotton belt were little known, yet generally believed to be also suitable

to its production. So difficult and slow were, the rude processes em-
ployed for separating the seed fi'om the lint that it was only grown for

supply of clothing of domestic manufacture for the poorer classes, though
its cultivation had been commenced a century and a half before, for " cot-

ton wool " of native growth was quoted in 1621 at Sd. per pound. Car-

roll mentions the growth of cotton in South Carolina in 1606. In 1734
cotton seed sent from England was planted in Georgia, as a great in-

terest was felt in the mother country in the cotton experiment. In
1742 a French planter in Louisiana, M. Dubreuil, invented a machine,
a rude contrivance similar to the ancient India mill, which worked by
hand, consisted of two fluted rollers, revolving nearly in contact,

through which the lint was drawn, while the seeds, too large to pass
through the opening, were left behind. Another invention is credited to

M. Crebs, of Florida. ]S'either of these prepared the fiber for use, and
another contrivance was emi>loyed, a bow, with a combination of strings,

which were struck by a wooden mallet as the implement was placed in

contact with a heap of cotton, opening the knots of fiber by its vibra-

tions, shaking out dirt and dust, and raising it to a downy tieece. And
this " Georgia bowed cotton" began to be quoted in trade lists of Liv-

erpool, as the small surplus gradually sought a foreign market.
The invention of Eli Whitney, in 1793, was sufiiciently early, as the

first steani-engine for a cotton-mill was not made till 1785, and up to

1800 the number in use was only 32, of 430 horse-power. Exportation
from this country had commenced, 189,316 pounds being shipped in

1791, less in the following year, but in 1793 the shipments were 437,600
pounds, and in 1794 they reached 1,601,700 pounds from the impetus
given by Whitney's gin. The figures jumped to six millions the follow-

ing year, and to nine in the closing vear of the eighteenth century.
Then the advance was rapid, from 17,000,000 pounds in 1800 to 03.000,000
in 1810, and 127,000,000 in 1820. Tiic ofiBcial records of British imports
show that the largest importation from the United States was in 1860,
when it reached 1,115,000,000 pounds, and the largest i)roportion of

total imports was in 1845, or 86.8 per cent. The proportion fell to 1 per
cent, in 1863, when the little that was grown was under the embargo of

civil war, but has risen since with astonishing rapidity until more than
three-fourths of the British consumption is furnished by this country.
Without gi\ing in detail this wonderful industrial history, the progress
of exportation may be seen at a glance in the following figures

:

Tears. Totalinaports. SS^^^Se^,
PhC33

Poundi. Founds.
502,488,010 4S7, 850,504 82.3

8a 8
1810
1845 1 721,979,953 I 620,650,412
1850 1 603,570.801 493,153,112 ' 74.3
1855 Sfll. 7.'.7. SfiJ • essi. (i29, 424 70.4
1860 1,390,938 752 1 1, 115, 890, 608 , m.'2.

1865 978,503,000 ' 135,832,480 , 1.3.9

1870 : 1,339,367,120
1875 : 1,492,3.51,168
1878 1,340,380,048

710, 248, 848 .53.

84I,;;33,472
I

.56.3

1, 026, 190, 928 76. 5
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If tlie manufacture of cotton has had a rapid development in Great
Britain, more than doubling its consumption of material in forty years,

that of the United States has increased in large proportion, as the fol-

lowing statement shows

:

Year ended August 31-
Taken by-

home manu'
facture.

Exported
to loreign
countries.

1850.
1860.

1870.

1879.

Bales.
562, 769
904, 623
8DG, 890

1, 58C, 960

Bales.
1, 590, 155

3, 774, 173
2,178,917'

3, 467, 563

It was popularly held in the South, as late as a dozen years ago, that
this country could never again produce a crop of 3,000,000 bales, yet it

has twice exceeded 5,000,000 bales, and the last three crops have sur-

passed in -weight the largest ever grown prior to 1860. The require-

ments of cotton manufacture are steadily increasing, and can be easily

met by the production of this country, even though 10,000,000 instead
of 5,000,000 bales should be needed. Probably not more than 13,000,000
acres are occupied in this culture, or 7 per cent, of the area of the State
of Texas. One-tenth of the number of counties in which this textile is

grown at all now produces nearly half of the crop, and only a compara-
tively small portion of the area of these counties is under cotton culture.

The average yield rarely reaches 190 pounds per acre, and could easily

be doubled. For every bale of cotton there is nearly a half ton of seed,
and nearly 2,000,000 tons of seed are now wasted, for its partial use as
a fertilizer is little better than waste, in view of the ftxct that 20,000,000
of sheep might be annually fed with the unutilized seed, and the inex-

pensive green-feeding that would be required to supplement it. The
cotton States can supply Europe with mutton and cotton fi-om the same
fields, and diminish rather than increase the area now required for the
fiber alone.

The increasing use of labor-saving implements is cheapening the cost
of production ; the judicious use of fertilizers, especially in composts
with the waste material of the farm, tends to the same end by swelhng
the rate of yield. Both of these ameliorations act as an inducement to
enlarge the proportion of white labor, which now produces nearly haK
the cotton crop, and in the country west of the Mississippi decidedly
more than is grown by black labor. This fact illustrates the opening of
a mine of productive power and ultimate industrial wealth.
Another source of Southern wealth to be garnered in the future (and

iu the near future if present advantages are improved) exists in cotton
manufacture. Already is begun the profitable manufacture of yarns on
the plantation or in little neighborhoods of " ten-bale men," by the
Clement attachment or similar process, by which cards are attached to
a gin, and baling, hauling, commissions, long freightage, and opening
and picking the fiber at the factory are all dispensed with. Already
factories that are producing cottons both coarse and fine are paying
dividends that would delight the Northern or European manufacturer.
Soon the yield will reach 0,000,000 bales. Let the cotton States con-=

sume 2,000,000, the Isorthern States an equal amount, and the European
competition for the remainder will insure prices that will be steadily
remunerative, while the proceeds will become accumulated capital in-

stead of funds compulsorily employed in lifting aanuaUy recurring
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mortgages. Labor, now unemployed and sadly needing its wages for the
social and material advanceruent of a large class, will find steady and
remunerative engagement, new industries will be introduced, education
advanced, social order improved, home comforts increased, and peace
and plenty will smile as never before upon a sunny land.

The mode of cultivation and preparation of so well known a fiber in

our own country can hardly claim a place in a brief and condensed re-

j)ort upon fibers in general, though its microscoi)ic features may be of

interest. Examined longitudinally, cotton fibers appear in the form of

ribbons, either flat or twisted spirally, corkscrew fashion, and are easily

detected when mixed with other fibers. Upon the margins of these
ribbon;^ swellings are observed, somewhat as though the edges were
rolled over, and these margins—narrow in comparison to the width of

the ribbon—indicate that the walls of the fiber the thickness of which
they represent are slight. Creases are sometimes observable in the
walls either parallel to the axis of the fiber, in an oblique direction, or
undulated, which may be taken for shts or breaks, but close examina-
tion reveals that their edges are not sharp and clear like the fissures of
tiax fiber. The ends are generally large and round. Viewed trans-

versely, tlie fiber is very characteristic. The filaments are always isola-

ted, never grouped or joined together, and in form are round, oval, or

elongated, often folding ujjon themseves at the ends, giving a kidney
shaped appearance, while others are convoluted into forms resembling
the letter S. The interior cavity, seen in the form of a line, takes the
same shape as that of the fiber, when viewed in cross section.

The museum collection is cjuite large. The series commenced in

1864-'65 with specimens gathered from various localities at home and
abroad, and in a few years embraced the principal varieties grown at the
time. The samples were quite small, however, with some exceptions,

and in 1875, when it was determined that the museum should be repre-

sented at the Exhibition, a larger and more complete collection was
made by direct appeal to cotton growers throughout the country. This
collection was returned to the department at the close of the Exhibition
in Philadelphia, and now forms the principal exhibit in the cotton col-

lection of the d€j>artment. It includes favorite varieties, among which
may be mentioned Egyptian, Dickson, Improved Peeler, Tumel maki,
Goosey, Hurlong moina. Hunt seed. Old Petit Gulf, Texas Prolific,

Texas Wool, McShawn (the last named from a $1,500 prize bale, Saint
Louis fair, and grown at Eienzi, Miss.), Improved Eemessis, Zippora,
&c. The seed of the dififerent varieties also accompanies them. These
samples are followed by a complete series illustrating the (American)
manufactm^e of cotton goods in 10 stages or processes, with samjiles oi

the various fabrics for which cotton is employed.
Among the foreign samples, a series of over forty specimens exhibits

the sources of the cotton supply of Great Britain during the late war,
with s])ecies attached. Other finer specimens of foreign cottons have
been received from time to time fi-om Asia and the South Sea Islands,
including tree cotton lint, nankeen, and other curious forms. The larg-

est series of foreign cottons was added in 1876, at the close of the Ex-
hibition, and embraces fiber from the various cotton-gTOwing sections of
the world. The most extensive donation was a pair of large cases filled

•with specimens of cotton and cotton manufacture from the imperial
mills in Japan, of which there are two (located near the cities of Tokio
and Osaka), which are provided with foreign machinery. These samples
include raw and spun cotton in all processes of manutacture, with yarns
of various colors to show the mode of dyeing. Egypt presented a col-
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lection of over 400 samples. From some of the Australian colonies rep-

resentative collections were received, as also from tbe Fiji Islands and
islands of tlie South Pacific. Kussia is represented by samples from
Turkestan. Spain presented a few samples, and the Portuguese collec-

tion is quite full. The South American cottons are from Brazil, Peru,
Chili, Argentine Republic, and Venezuela, and include a number of sam-
ples of nankeen or red cotton. From Mexico, "where cotton is one of
the most natural and successful growths," samples were received as pro-

duced in nine states. The I.Icxican cotton is consumed at home. Tliese

extensive collections with the fine series of home production forms one
of the most complete and valuable collections that could be well gotten
together.

3.

—

Sterculiace^.

This is a large family of tropical South African or Australian shrubs,
trees, or herbs, many of them furnishing fiber having somewhat the ap-

l)earance of malvaceous fiber. The specimens included in our list are
all from trees, natives of Australia.

StercuUa acerifolia.—The Flame Tree.—Nearly all the species of this

genus are trees, many of them of large size, and most abundant in Asia
and the Asiatic islands. They are also found sparingly in America,
Africa, and Australia, and for the most part inhabit tropical countries.

The inner bark of the stercuUas is composed of tough fiber which is not
affected by wet.

8. acerifolia is a native of New South Wales, and is a lofty tree. Dr.
Guilfoyle states that the bark is fully two inches thick when the tree is

full grown, and furnishes bast of a most beautiful lace-like texture.

The fiber is very simply prepared by steeping, and is suitable for cord-

age and nets, ropes, mats, baskets, &c., and is useful as a paper mate-
rial. The tow is of a very elastic nature, and is suitable for upholstering
purposes, such as stuiSng mattresses or pillows. The specimens were
received from Victoria (Exhibition, 1876), and were prepared by Dr.
Guilfoyle.

Sterculia diversifolia.—The Victorian Bottle Tree.—This species is a
native of Victoria, and is a stout, glabrous tree, having a peculiar bot-

tle-shaped trunk. The bast is similar to that of S. acerifolia, but coarser
in texture. The fiber is suitable for coarse ropes and cordage. It would
also make fine matting, and could be used as a paper material. From
Dr. Guilfoyle, Victorian collection.

jSterculia rupestris.—The Queensland Bottle Tree.—A native of

Queensland, where the tree attains a considerable height, and has an
enormous bottle-shaped trunk, from which it derives its name. Its bark
is thick and strong, and can be used for the same purposes as the other

species. Dr. Guilfoyle, A-^ictorian collection.

SUrcidia luriila.—"Sycamore" of the Colonists.—This species is a
native of New South Wales. The tree is of large size, resembling
acerifolia in appearance. " Its bark is a valuable fiber-yielding mate-
rial." In New South Wales it is made up into a variety of fancy arti-

cles by the colonists. The fiber is the inner bark of the tree, and when
freshly stripped has a lace-like character which adapts it for fancy work.
Dr. Guilfoyle, Victorian collection.

Sterculia fcctida.—This species, a native of New South Wales, is also

indigenous in the East Indies and the Malayan Peninsula. The fiber is

similar to the preceding, and is manufactured into mats, ])ags, cordage,
and paper. S. quadrifula is another New South Wales species, also rej)-

reseuted in Dr. Guilfoylc's collection. Sterculia villosa is a native of
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iDflia, and is called Oaclal. Eopes are made from it, used in elepliant

hunting. In Goa and Canara capital bags are made by soaking logs of

the trunk or large branches for a few days in water, and then stripping

off the bark entire and sewing up the bottom.
Eoyle states that this tree is very common in India, and the rope is

made most readily. The bark, or rather all the layers, can be stripped

jfrom the bottom to the top of the tree with the greatest facihty, and
fine, pliable rope is made from the inner layers, while the outer ones
yield a coarser rope, which is strong and durable and little injured by
water.
Compared with jute, according to Dr. Roxburgh's experiments, ster-

cuha Sber (S. villosa) stood a strain of 53 pounds, against 68 pounds for

jute, Corchorns olitorius—G. capsularis sustaining one pound less. 8.

Guttata is used on the Malabar coast for the manufacture of clothing.

Plagiantl'Ais hetulinas.—The Ribbon Tree.—The species of this small
genus are confined to South Australia, Tasmania^ and New Zealand.
The species named is a graceful tree, attaining a height of 70 to 80 feet.

Dr. Guilfoyle states that the tree is frequently called the " Lace Bark
Tree." Its bark is of a beautiful lace-like texture, tearing into shreds
with the greatest ease, but flexible and strong. The tree is called Aha-
roa by the New Zealanders, who extract a fibrous material from the young
branches, known as New Zealand cotton, which is not only fine but ex-

ceedingly strong, though resembling flax or hemp rather than cotton.

The fiber of the Ribbon Tree is utilized in the manufacture of fishing lines

and nets, and to some extent cordage and j^aper. The fiber of this and
the following species was received from the Victorian collection (Ex-
hibition, 1876) and was prepared by Dr. Guilfoyle.

Plagianthus pulchellus.—This species is indigenous to Victoria, where
it is found growing extensively on margins of creeks and rivers, in the
form of a tall shrubby tree. It yields a fine strong fiber sometimes
called Victorian hemp, which is considered suitable for whip-cord, fish-

ing-lines, nets, fine matting, and paper.
Ochroma lagopus,—Cork Wood Tree.—A sample of fiber from this

plant was received from the West Indies through the Smithsonian In-

stitution (18G9). The tree producing it is the well known Cork Wood of
Jamaica. It grows to the height of 40 feet, and is found exceedingly
common in the West Indies and Central America, particularly on the
coast. It is called Balsa. On account of its light and spongy wood, it

is used quite extensively for rafts and for floats of fishing-nets.

The fiber is an ocher-red in color, is very coarse, and of little strength,
though it might, if easily obtained, be usefal for mattings and cordage
requiring Httle strain. Its fruit or pod produces a silk cotton similar

to Bombax, which is used for upholstering purposes. In Venezuela tliis

substance is sometimes used for stuffing, but is regarded as of little

value, the fiber being short and so smooth and round (like Aselepias
down) that it will not felt.

Kleinlwfia hospita.—This specimen is similar in appearance to Ochroma,
and of so slight tenacity that it can only be mentioned as fibrous mate-
rial. The species is a low branching tree, a native of the Malay Archi-
pelago, extending eastward to the Solomon Isles. Its bruised leaves
are said to exhale a perfume similar to that of the violet. The genus
consists of but the one species. (Sx)ecimen received Smithsonian Institu-
tion 1869.)

_
Bombax (species).—" Silk Cottons."—There is quite a large series of

silk cottons upon exhibition in the museum, principally from South
America, the oldest samples having been collected by Lieutenants Hern-
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don and Gibbou wlien exploring the Valley of the Amazon, and the
more recent obtained from various countries in South America repre-
sented at the Philadelphia Exhibition. The " fiber" is soft and fioccu-

lent, Uke thistle-doTvn, and is formed in a pod somewhat similar to that
of Asdepias. The filaments are short, straight, and smooth, and have no
felting properties whatever ; nevertheless,"the fiber has been spun and
woven in India, experimentally, a very good coverlet having been made
out of it. It has also been made into cloth, but nothing could be done
with it upon cotton-spinning machinery, from the shortness of its staple
and its great elasticity. In Brazil and the Argentine Eepublic it is

used for upholstering purposes. Eoyle suggests that it might be con-
verted into half-stuff" for paper making, or perhaps used in the manufac-
ture of gun-cotton.

The species of Bomhax, of which there are about a dozen, are soft

wooded trees confined to the tropical portions of the American conti-

nent. The fruit is a large woody capsule, containing numerious seeds
arranged in five cells, each seed being surrounded by a quantity of soft

silk-like hairs. When ripe the pod bursts into five sections, and the
seeds are carried away by the winds.
Bomhax munguba is found on the Amazon, and is a tree of 80 to 100

feet in height, while B.ptihescens, called Embirussu, found in the province
of Minas Peraes, attains a height of 25 to 30 feet. It is worthy of note
that the last-named species has a tough, fibrous bark, which yields quite
a strong fiber resembling jute in color, which is very useful for making
ropes and cordage. In a small "Catalogue of the Products of Brazilian
Forests," by Jose de Saldanlia da Jama (Exhibition, 1870), it is stated
that the bark of the trunk of B. munguba furnishes fibrous material for

coarse rope, as weU as vegetable silk from its pods. Chlorisa sjpeciosa

and Eriodendron samahuma are also mentioned as producing vegetable
silk. The last named is " the largest tree of the Amazon, and the fruit

contains a silk much sought for mattresses."
Commersonia Fraseri.—" Tye plant" of Australia.—The plant produc-

ing this bark fiber is a native of Victoria. It is a tall shrub or small
tree, and abounds on the banks of rivers and creeks. The bark is used
extensively by the settlers as a tying material. It yields a fine fiber suit-

able for matting and cordage, and a good quality of paper could doubtless
be made from it. The specimen was obtained from the Victorian collec-

tion (Exhibition, 187G), and was prepared by Dr. Guilfoyle. The fiber is

quite dark, due probably to insufiiceut bleaching, but is strong and not
very brittle ; and, although the filaments are stiftl, they exhibit under the
magnifying glass a very fibrous nature, some of them being fine and
lustrous ; is inferior to Hibiscus fiber. The sample measures between
2 and 3 feet in length.

Commersonia ecMnata.—A sample of this fiber was secured from the
Kew South Wales Exhibit (Exhibition, 1876), labeled " Brown KiuTa-
jong," by which name it is said to be known to the colonists. The name
has been applied by other authorities to G. platiphyUa. "The fiber of C.
ecMnata is of a very tenacious nature, and is preferred to all others by the
aborigines for making nets." The fiber is quite dark, and does not ap-
pear to be quite as strong as the first-named species in our list.

Dombeya Natalensis.—The plant is a native of llTatal, and the speci-
mens are from Victoria, collection of Dr. Guilfoyle (Exhibition, 1876). It
forms a most beautiful flowering shrub or small tree, of quick growth in
Victoria. Its fiber is suitable ibr cordage or for paper stock. The plant
belongs to a genus of African shrubs, abounding in Madagascar and
Mauritius, and extending as far north as Abyssinia. The bark of D,
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^latamfolia is used in Madagascar for the manufacture of roi)es, twine,
&c. The i)lants of this genus are cultivated in hot-houses for their
beautiful liowers. Like all the species belonging to tliis family, the
fiber is brownish in color, though lighter than " Kurra,jong," and, judging
j&'om the museum samples, is a little stronger. It is at best, however,
a very coarse fiber and is not to be compared with mallow fiber of the
commonest description, neither is it as fibrous in texture as Gommersonia.
Possibly a better xnepared specimen might show better qualities.

4.—TiLIACEiE.

In this family are included the well-known Linden trees, so much cul-

tivated for adornment in public parks and gardens, Tilia Americana
being the American representative, while T. IJuropaaa abounds in Eu-
rope, and furnishes the bast for Eussian mats. The most important
fiber plant in the family, however, is the jute of India. The genera
Triumfetta, Sparmannia, and Muntingia are also represented.

Tilia Europcea.—Lime, Linden.—The bast of this tree ismuch employed
in Eussia in the manufacture of an exceedingly coarse kind of rox)e for
making the matted shoes worn by the peasantry, and also for the manu-
facture of the mats which are used to a considerable extent by furniture
dealers for packing. They are also used by gardeners as a covering or
protection to glass frames. For the larger and better kinds of mats, trees
eight to sixteen years old are used, which are cut when full of sap, and
the bark immediately separated from trunk and branches. It is then
stretched upon the ground to dry, two or more strips being placed
together. When required for use, simj^le soaking in water separates the
cortical layers, the best of which are in the interior, and the coarsest being
on the outside. As many as 14,000,000 pieces of matting have been pro-

duced in Eussia alone in a single year, as these mats are a considerable
article of export. Their manufacture is largely confined to Eussia;
Sweden, however, furnished a portion of mats exported. The Swedish
fishermen use the inner fiber or bast for the manufacture of fishing-nets.

A Japanese species, T. cordata, is much esteemed in Japan for its fiber

or bast, which is used for strings and ropes, and sometimes for making
a very coarse cloth. An important branch of industry is the manufac-
ture of mosquito nets, the bark of this specis being used for the purpose.
The wood of the Linden tree is white and soft grained, and is used for

carving, turning, and to some extent for the manufacture of furniture,

both in this country and in Europe. In our own country it is known
as basswood. In this connection it may be mentioned that many of the
SterculiacesB would furnish a bast that would form an excellent substi-

tute for tlie "Eussian" in the manufacture of mats.
GorcJiorus capsularis, Gorchorus oUtorius.—Jute, Jew's Mallow.—This

valuable fiber, which of late years is attracting so much attention in our
own country, has been cultivated in India fi;om a remote period, though
the knowledge of it as an article of commerce dates back not a hundred
years ago. Jute is the product of two very distinct plants, both of which
are common in almost every part of India. The genus Corchorus in-

cludes six species of fiber-producing plants, as capsular is, olitorius,fuscus,

fascicidarit^ trilocularis, and decemangularis. The principal point of dif-

ference between the two cultivated jute plants is in the seed-pod, that
of capsularis being "short, globular, rough, and wrinkled," while that of
oUtoriiis "is Elongated (about two inches), almost cylindrical, and of the
thickness of a quill." The first-named species is generally cultivated in

thecentiai and eastern districts, where the other species are rare. Among
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the many varieties of jute the most common are known by the names
Utfariya, Desival, Desl, I>eora,* Ifaralnganji, Balcrabadi, Bhatial, &c.,

valued in the order in which they are named.
Jute doubtless takes its name from the Sanscrit, as the words jhont,

jhot, undjiiat are all derived from the Sanscrit j/i<ii, meaning "to be en-

tangled." One form of the root isjat, and from it are produced Jato and
jjufa, both meaning " matted hair." The numQjiite was tirst used by Dr.
iJoxburgh. The Bengal name of the plant is Fat or Faat, the liber jwte,

the cloth Tat Chotee, and Megila. The Malays call the plant Rami Tsjina^

and tho Chinese name is Oi-moa, «&c.

As to the geographical distribution of jute, C. capsiilaris is cultivated
in India by the Malays and by the Chinese to a limited extent, and has
been introduced into the United States, t C. olitorius, also cultivated
in India, has been naturalized in all parts of the tropics "| as far north as
the shores of the Mediterranean. It is also grown in Egypt and Syria
as a pot-herb ; hence the name, Jew's Mallow.

C. siliq2iosus is a species indigenous in the West Indies and other por-

tions of tropical America. The negToes are said to use the twigs for

making besoms, but it is not regarded as a fiber plant. The genus Cor-
chorus includes, in all, some forty or fifty species of plants. When ex-

amined longitudinally with the microscope

—

The fiber lias the appearance of compact aud closely-united bundles. They are ex-
ceedingly difficult to separate, even after a strong alkaline bath. They can, however,
be separated into cells which are short, stiJff, and pointed. The body of the fiber

seems to be bordered vs'ith two brilliant bauds, which represent the thickness of the
cell walla, which is ordinarily slight in comparison with the interior cavity. This
character, though general, is not absolute. The surface of the fiber has a smooth ap-
pearance, though the profile is sometimes notched or marked with deep sinuosities,

especially noticeable toward the ends, which grow slender in a more abrupt manner
than the long fiber of flax and hemp. The central cavity is nearly always apparent,
even to the extremity of the fibril.

Viewed transversely with a power of 300 diameters, the sections of the
fibers are polygonal, with straight sides, and sharp angles. In the cen-

ter of each polygon there is a round or oval opening with smooth edges.
The fibers are always shown to be gathered incompact masses, or often
joined closely together. Some of the polygons are almost triangular in

shape.
Experiments as to tenacity are recorded as follows: Common flax

broke with a strain of 39 pounds; jute (C capsidari'i), 67 pounds and
{G. olitorms) 08 pounds; English hemp, 105 pounds; Agave fiber, 110
pounds ; and India bow-string hemp, 120 pounds. These experiments
place jute between flax and best English hemp for strength.
The collection of jute in the museum is an interesting one. A few

si">ecimens of American-grown jute fiber are exhibited, as showing the
result of experiment in this country. The principal series, however, was
iwesented to the department by the Mcthuen Jute Manufacturing Com-
pany (of Massachusetts) and illustrates the manufacture of the fiber in

* It has been stated that " in the Deora districts of Furredpore and Backergunge the
plant which thrives so well in the marshes is the Deora jute, which in reality is only
the Maesta (Hibiscus cannal)inus)."—Iteport on Cultivaiion of Jute in Bengal.
tThe seed of jute has been repeatedly imported and distributed by the Depart-

ment of Agriculture, and grown experimentally, with a fair degree of success, through-
out the cot ton States, but has failed to become a commercial product from the lack of
perfected machinery for the economically successful preparation of the fiber. For de-
tails of jute culture in the United States, with the results of experiments, see annual
and monthly reports from 1870 to 1875, inclusive, published by the department.

X Sj'.ecimens of jute of both species accompanied the Queensland collection of fibers,

presumably grown in ^liat country, but, as it is not so stated in as many words, I will
not say that jute has been introduced into Australia.
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the United States, from foreign material, into a variety of coarse and
fine fabrics. Gunny and baling stuff, sacking, burlaps, crash, carpeting,

&c., are exhibited, together with a series ot prepared fiber in various

stages. The most beautiful manufactures from this textile, however,
are a series of jute tapestry samples, used for ornamental purposes in

upholstering. Some of these are of remarkable fineness, and are dyed
in delicate colors. An example of the finer specimens, however, with
the microscope, revealed the fact that cotton entered largely into their

composition, particularly where very delicate patterns had been intro-

duced. A finer quality of burlap—as regards finish—is now extensively

manufactured, which, after fiJUng with embroidery, is used for mats.
This kind of " fancy work" is especially popular with the ladies at the
present time.

THumfetta semitriloba.—This fiber very closely resembles jute in color,

strength, and general characteristics. The specimen was received from
the Smithsonian Institution (1869), without data other than the name,
so the locality cannot be given.

The plants of the genus are both numerous and widely distributed,

abounding in tropical countries in many parts of the world. Fiber is

obtained from both T. semitriloha and T. angidata, the first named found
in both hemispheres, while the latter is indigenous to Asia, where it

abounds in the tropics.

Sparmannia Africana.—Dr. Guilfoyle, who prepared this sample of
fiber says that, "though a native of Africa, the plant is of quick growth
in Victoria, and the fiber, which is produced in large quantities, is of a
very fine texture. For many purj)oses it is equal, if not superior, to the
Chinese grass-cloth plant."

The fiber is of a beautiful silvery-gray color when it has been properly
prepared. Some of the filaments of this sample are brilliant and lus-

trous, and it possesses considerable strength j in fact, seems almost
equal to China grass in tenacity.

There are four species of Sparmannia, all of which are African trees
or shrubs, with heart-shaped, toothed, or lobed leaves, and bearing white
flowers. S. Africana is to be met with in green-houses, "having been
introduced by Captain Cook on his second voyage."

Muntingia calabura.—This tree abounds in the West Indies and South
America, where its wood is valuable for many purposes, and especially
for making staves. In Yenezuela it is known as Majaguillo, and its

fibrous bark is sometimes used for coarse ropes and cordage. Its bast
is very soft and pliable, twists easily, and if used in this manner, with-
out attempting to separate or clean the fibers, is possessed of ordinary
strength. The fibrils are exceedingly fine and silky, so much so that
the bast, when broken, exhibits at the point of rupture the flossy ap-
pearance always seen at the raw ends of skein or embroidery silk.

Separating the fiber would undoubtedly diminish its strength. The
specimen was received from Yenezuela (Exhibition, 1876).

5.—Linages.

Liimm usitntissrrnvm.—'FUx.—Flax has been employed as a textile
fii-om the earliest periods recorded in history. Fine linen is continually
mentioned in the pages of Holy Writ, and Solomon imported flax from
Egypt, which was woven into cloth by his subjects.
The first record of flax culture in this country shows that, in 3 629, in

the town of Salem, I\rass., " an acre of gTound vras set apart to one
Samuel Coruhill" for its cultivation. It was ordered to be introduced
into the Colony of Massachusetts in 1629, and in 1640 the general court



VEGETABLE FIBERS. 523

of Connecticut ordered flax to be sown by each family in order to pre-

serve the seed.

In modern times flax is widely cultivated throughout the northern
hemisphere, extending fi-om the tropics in India and Egypt to the

northern part of Europe, and in our own country. It is a little remark-
able, but flax has never been cultivated in Japan to any extent, and
only grown for its seeds or for medicinal purposes, ramie, hemp, jute,

and other fibers taking its place as a textile. The greatest quantity or

flax is probably grown in Russia. In our own country flax has been
produced largely, but in late years its cultivation, excepting as grown
for seed, has declined, as jute has come more generally into favor, and
has been utilized for bagging as well as for other purposes. A few of

its native names may be mentioned briefly, as follows : Sanscrit name,
Atasi ; Hindoo, Alsi ; Indian, Afees ; BeugsHese, Mosnee ; Persian, Ul-

vee; Malayan, Bidjee rammee; Japanese, Ama, or Numegoma; Persian,

Kutan ; Russian, Son, &c.
Flax fibers, when separated by alkaline solutions, and afterward by

grinding in a mortar, under a power of 300 diameters, " appear independ-
ent of each other, transparent, and of uniform diameter for a great
length; they look like glass tubes, apparently thick, with a capillary

canal of extreme fineness in the center. These fibers are sometimes so
full the canal is not visible." If the filaments are bruised between the
fingers, so as to form creases at different points, and then examined
with a very high power, breaks or fissures will be observed parallel to

the axis of the fibers, and indicate the fibrous texture of flax fiber.

" The ends of flax fibers are long, fine, and pointed like needles."

A section of bark examined transversely is found to be composed al-

most entirely of fibers agglomerated into groups or bundles, the differ-

ent groups only separated from each other by the prolongation of a
meduUary ray. The sections of fibers which compose these groups aro
polygonal with straight sides, and, generally, sharp aogles, though they
are sometimes blunt or rounded. The central cavity is often repre-

sented by a point and sometimes by a very short line. In fibers of the
last form, however, the openings are larger.

The flax collection of the department is a fair one. The finest sam-
ples are of Russian, Irish, Flemish, and Belgian flax, belonging to the
old collection of the department. Through the Exhibition in Philadel-

phia the museum received large acquisitions of this fiber from the various
countries where flax is grown. The American series is only an average
one. The various stages of manufacture from flax-straw to fabric are
illustrated, and good samples have been presented from difierent por-

tions of the country. The most interesting branch of this collection,

however, is the group of samples received from the Hemp and Flax
Commission, which was appointed by Congress in 18G3.*

'Twenty thousand dollars was appropriated for "investigations to test tho practi-
cability of cultivating and preparing flax or hemp as a substitute for cotton." The
war had cut off supplies of cotton from the South, and tho want of a substitute be-
gan to be seriously felt. A commission was organized by the Commissioner of Agri-
culture, Hon. Isaac Newton, consisting of three members, Hon. J. K. Moorhead, Dr.
John A. Warder, and Charles Jackson, esq. A report was made early in 1865, after
examination of m.achinery and processes of manufacture in different sections of the
country in which progress of inventions and manufacturing skill was reported, and
the opinion expressed that the preparation of flax-cotton was not sufficiently devel-
oped to justify a prediction of ultimate success. The culture of flax and hemp was
considered in detail, and the history, structure, and uses of these and other fibers were
presented. Feeliug that all attainable practical results of the investigation had been
accomplished, and that the possible supersedure of cotton by flax or otlicr Ober would
never be realized, the Commissioner disbanded the commission and returned to the
treasury |9,500, the unexpended balance of appropriation.
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In this collection are shown the results of experiments in cottonizing

flax (as well as hemp) with samples of fiber illustrating processes, and
fabrics manufactured from it. Among these may be mentioned " fibriela,"

or flax-cotton cloth, which is one-half pure cotton, calicoes and other
fabrics.

6.

—

Leguiviinosjs.

Grotalaria juncea.—Sunn hemp.—Indiannames, Chi7i-patB,Tii\. Ghumese;
Sanscrit name, Sana. The fiber is knowji as Sunn, Taag, or Cankanee
hemp, Indian hemj). Brown hemp, and Madras hemp.
But one specimen of this valuable fiber appears in the collection of

the department, received from Australia through the Queensland Com-
mission (Exhibition, 1876) ; it is quite inferior to the India fiber.

Sunn hemp is "probably one of the earliest of the distinctly named
fibers, as we find, in the Hindoo 'Institutes of Menu,' that the sacrificial

thread of the Csliatriya^ or Kajpoot, is directed to be made of SanaP
The plant producing this fiber is a shrub growing Irom 8 to 12 feet high,
with branching stem marked with longitudinal furrows. When culti

vated it is sown quite close, at the beginning of the rainy season, in

order that the plants may grow tall and thickly together-^the natives
say, the thicker the better, so as to prevent the air passing through it

—

80 to 100 pounds of seed being used to the acre, and some even sow a
larger quantity. A rather ele^'ated rich soil is required, clay soils being-

injurious to it. In some portions- of India two kinds are cultivated, one
sown in May and June, when the first showers fall, and the other in

October, though in quality they are the same; "that sown in June is cut
in August and September, and the other about Ai)ril."

Two varieties are known by the names Phool and Boggy, the first of
which is most esteemed. It grows three or four feet high, producing a
strong, durable fiber, while the last named is much larger, but the fiber

is darker colored. When planted in June, it is harrowed in and little

further care is expended upon it, as it grows so rapidly that weeds are
choked out. The plant flowers in August and is 5 to 8 feet high, and
when a fine, soft quality of fiber is desired, it is ])ulled at this time. For
producing stronger fiber, the i^lant is left until the seed has thoroughly
rii)ened. In the Madras territories the mode of cultivation differs a
little from the above, as the seed is sown in October or as late as No-
vember, at the close of the rainy season. One hundred and twenty
pounds of seed are used, covered in by means of the common Hindoo
harrow. The fiber is considered to bo in its greatest perfection soon
after the flowers drop and before the seed ripen, when it is pulled by
the roots, half dried in the sun, tied in bundles, and finally placed in

the water to steep. In portions of the Madras district it is cultivated

as a second crop.

In the Lucknow district it is cut near the root when the plant begins
to flower, "tied in large bundles, and immersed in water, the natives put-
ting small weights upon it (generally mud), to prevent its being carried
away. After remaining in water from four to eight days it is with-
drawn, taken by handsful, beaten on a piece of wood or stone, and washed
till quite clean and the cuticle and leaves entirely removed." The woody
portion is separated by further beating and shaking when perfectly dry.
At Commercolly the plants are pulled, tied in bundles, and are then left

standing in water on their roots to the depth of several mches. This
allows the fiber to obtain the right degree of firmness, without becoming
parched and dried by the sun. Oversteeping causes the bark to sepa-
rate very easily, but weakens the fiber. Dr. Roxburgh found " no ad-
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vantage, but the reverse, by drying tlie plant after maceration, and be-

fore the bark is removed," which is the mode practiced in regard to flax

and hemp. Alter the fiber has been separated it is thoroughly washed,
by repeatedly squeezing and wringing the water out of it, after which
it is hung upon lines. When dry the fiber is separated a little, or combed
with the fingers, and then bundled for market.
When the plant fii'st began to attract attention among Europeans it

was believed the Hindoo method of treatment could be improved ni)on
with favorable results, but much opposition was raised by the natives,
who declined, strenuously, going out of the beaten track of their fathers.

It was found to be a much more delicate plant than hemp, and conse-
quently could not be prepared after the European methods, without a
modification of the processes.

The fiber of Bengal is always whiter than that of Bombay, owing to
more careful preparation. The amount ofdressed fiber produced upon an
acre varies from 300 to 1,000 pounds, and the cultivation is said to yield
a tolerable profit, as the plant requires so little attention. The fiber

loses about one-third its weight by the process of hackling and comb-
ing, by the removal of tow and short fiber, but its value is increased,
and, consequently, commands a higher price when exported in this form.
As high as 7,000 tons of dressed sunn hemp have been exported from
India to various parts of the world, valued at nearly $400,000, the ex-

ports varying as th§ years are more or less favorable. Of this quantity,
about four-fifths goes to Great Britain, half the remainder to France
and ISTorth America, and the small surplus goes to Asiatic countries.
Examined microscopically, Vetillart states that "the fibers appear

strongly united to each other by a transparent substance which becomes
opaque in the creases formed by friction in separating the fiber." When
the fibers are prepared in glycerine, their surface appears to be " stri-

ated j)arallel to the axis of the fiber, and often split in the same man-
ner." They are irregular in size. At points where the fiber has been
bent, fissures are sometimes observable,, which indicate fibrous texture.
The ends of the fibers are medium in size, and rounded like the end of
a spatula blade." " They bear a great analogy to those of flax and
hemp." Examined in cross-section, the fibers appear in compact groups,
often assuming a crescent shape, being swollen or larger in the center;
when separated from these groups the sections of fiber generally appear
with their angles somewhat rounded, exhibiting numerous very fine

concentric layers. They are enveloped in net-work, the central cav-
ity sometimes diminished to a mere jjoint in the cells, which are very
full, though sometimes it takes a linear form, " or large and ojien, some-
times empty, and sometimes filled with a granular substance." The
fiber is very rough, the epidermis adhering in many places ; the color is

a faded or dirty yellow.

As to tenacity, experiments made with fiber grown and prepared under
the super\'ision of the agent of the East India Company gave a result
which, when compared with the best Kussiau hemp, was in the proportion
( )f four to six, sunn being the weaker. Eoyle states that while " some re-

cent sunn broke with 170 pounds strain, when Russian hemp broke with
l(iO iiounds, the former may not bear the same degree of twisting as the
latter." In Dr. Wight's experiments with sunn, cotton- rope, hemp, and
coir, they were found to stand a strain of 407, 340, 290, and 224 pounds,
j'espectively. The fiber is used principally for ropes and cables, though
in India it is manufactured into cordage, nets, sack-cloth, twine, and
paper. The finely-dressed and most carefully-prepared fiber is made
into canvas of great durability. In the exhibition of 1851, specimens
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of great strength and compactness were sent from Trevancore, made ot

a fiber called wucJcoo nar. It attracted considerable attention, as it was
totally different from any other Indian fiber, but afterwards proved to

be Crotalaria jiincea, changed by locality and climate, combined with
variation in the mode of preparation.

Crotalaria tenuifolia.—Jubbulpore hemp.—This plant, considered by
some authors to be a variety of G. juncea, is said to be superior to Eus-
sian hemp {Cannahis sativa), breaking approximately at a strain of 95
pounds for the first named to 80 pounds for the latter. It is 4 or 5 feet

in length, and resembles best Petersburg hemp, compared with which
Koyle considers it equal, if not superior. Although its cultivation is

limited, it is regularly grown for its fiber, which is used for the same
jiurposes as sunn.
Ten per cent, is lost in hackling, and the cost and quality varies accord-

ingto the locality or season of the yearin which it is grown. From a report

ofthe agri-horticultural society of India, plants nine weeks from seed " had
attained the height of 8J feet icithout branching, an important point in a
fiber-producing plant, and commenced flowering three months from
sowing." C. tenuifolia is a native of Coramandel, and is a perennial

plant. It grows to a height of 9 feet in the botanic gardens of Calcutta.

It is generally grown upon side hills, and is far stronger than when cul-

tivated in the plains below, the lower situations tending to produce
plants of great height, but of weaker fiber ; while ^oil and climate have
much to do with with its superiority, it is also due to careful manipula-

tion in it;S preparation.

Pteroc'arpus santalinus.—This is another leguminous plant from India,

producing a rather inferior fiber. There are fifteen or more species in

the geuiis, and all are plants of large size, scattered over tropical Asia,

Afiica, and America. The fiber is reddish in color, composed of quite

fine filaments of moderate strength. From the size and appearance ol

this specimen, which is quite old, I judge it has only been extracted ex-

perimentally. A twisted cord of the fiber, about the size of common
manila-paper twine, would show about the same tenacity. The plant

yields a deep red dye, known to commerce as '' Red Sanders," large

quantities of which are exported from India annually. Gum kino is

obtained from two species of Pterocarims, one growing in India and the

other in Africa. Some of the barks are also used for tanning. It would
doubtless make a good paper-stock, if it could be cheaply extracted and
in large quantities.

Sesbania aculeata.—The plants belonging to this genus of Legumi-
nosse are tropical annuals, found in many parts ofthe world. The species

named givesthe well-known i>/iw?ic/tee of India, which is highly esteemed
lor the manufacture of ropes and cordage, and is regarded as a coarse

substitute for hemi). The plant is a native of the Malabar coast, and
also grows in China. In Bengal it is called Jayunti. The plant grows
to a height of 6 to 10 feet; the fiber is long, but much coarser and harsher

than hemp. Bengalese fisherman make the drag-ropes of their nets of
this substance, on account of its strength and durability. It is gener-

ally grown in wet soil, requiring little preparation, as the plant is hardy
and of rapid growth. It is sown at the rates of 30 pounds of seed to

the acre. .In Northwest liidia, during the rainy season, it springs up in

rice-fields, and other wet, cultivated lands. A peculiarity of the fiber

is its remarkable contractability, as from contraction alone ropes made
of it are said to be able to carry away the mainmast of a ship. Eoyle
publishes the statement of an Indian gentleman to the effect that "it is

considered a much hardier plant than jute, and certainly very sux^erior
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in streDgtliand durability." Tests of Dhuncliee rope, with that of Jub-
bulpore hemp aiid piueapple fiber were as follows : A 3.J inch (in cir-

cumfereuce) untarred, 4-straud rope of Dimchee broke with a strain of
75 cwt,, and 3^ untarred, 4-straud rope of Jubbulpore broke with 83 cwt.

;

and a rope of piueapple fiber, same dimensions as the last, and same
conditions, required a strain of 57 cwt. to snap it. Although Eoyle holds
this plant in such high estimation, a recent authority, in the " report on
the cidtivation of jute in Bengal," it is stated that "it is of little value
as a fiber-producing species." It is common in every part of India. Its
sticks are extensively used in Bengal as props for vines and creepers in
gardens, and also for fuel. " The fil3er, as usually prepared, is coarse but
strong, and is employed in the manufacture of cordage of an inferior
quality. It is never used to adulterate jute." There is no specimen of
this fiber in the museum, but as there is an allied species growing in this
country, producing the Colorado River hemp, a description of the India
fiber becomes interesting. The American representative is mentioned
below.

Seahania macrocmjja.—Samples of the canes or stems of this plant
were sent to the Department of Agriculture several years ago from the
Colorado Kiver, and more recently specimens of a very coarse fiber have
been received from Dr. E. W. Palmer, known as " Colorado Eiver hemj),"
which, in all probability, is derived from this plant. Dr. Parry in-

formed me that the plant is very abundant on the alluvial banks of the
Colorado, and could be obtained in large quantities. It also grows in
South Carolina, Arkansas, and Texas.
The fiber is 3 or 4 feet long, and the filaments are exceedingly coarse,

and resemble flat ribbons of fiber, uncommonly white and lustrous, and
clear and smooth to a remarkable degree. Single filaments are quite
strong, but when several are twisted together lose a part of their
strength; a defect sometimes observed in better fibers. It is somewhat
elastic, but its smoothness and elasticity are not in its favor where te-

nacity is required, as the filaments wiU not cling when worked together,
the strain coming upon individual fibers, first one and then another giv-
ing way, and the rope, therefore, weakened. As an evidence of this, I
am enabled to draw out a filament two feet long from a little package of
fibers folded five or six times and tied with a string without entangling
in the least the fibers remaining in the package. It is sufiiciently strong
for small cordage for ordinary use, though too coarse for fish-line or
twine. Compared with the fiber of Apocynum (our Indian hemp), or even
with okra, it is a very indifierent fiber. It is prepared and used to some
extent in the locahty where grown, and is doubtless easily manipulated.
The sticks or canes are very straight, and are about a third of an inch
in diameter.
Bauhinia splendens.—The Chain Creeper.—These leguminous plants are

extensively diffused throughout the tropics, and are found particularly
in India and South America. They are generally climbing plants, at-

taining great size, though some are shrubs. Two large coils of rope
made from bark of the Chain Creeper were received from Brazil and
Venezuela (Exhibition, 1876). In the last-named country the tree is

called Bejuco de Cadence. Dr. Ernst, of the Venezuelan commission, says
the plant is common in th<3 hot, damp forests. " The stems are extremely
tiexi])le and tough, so they can be used as cords, being more durable
tlian iron nails, which in the damp atmosphere rust very soon and give
way. The ribbon-like strip is very dark—almost biaxik—and the cordage
made from it is of the very coarsest description, the entire bark often,
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as peeled from the tree, entering into its structure unbroken. The two
cables are about an inch in diameter."

B. racemosa, known as the Maloo Climber, abounds in the valleys of

the Himalayas. The bark, reddish in color, is very tough, and is used
iu India for very coarse cordage and ropes, and from their gTcat strength
have been employed in the construction of bridges across the Jumna
River. The stems are usually cut in July or August, the outer bark
being stripped off and thrown away, while the inner layers are used for

rope as wanted, being previously soaked in water, and are twisted wet.

B. scandens, another Indian species, was tested, and found to be of about
the same tenacity as the best sunn {CrGtalaria juncea). A line made of

the fiber supported 168 pounds for forty-five minutes, having stretched

fcix inches in about three feet.

7.—Onageace^.

EpiloMum.—Willow Herb.—Samples of Epilobium fiber were received

li'om Utica, N.'Y., by the Flax and Hemp Commission, as specimens of

a fiber that might be used as a substitute for cotton for textile pur-

X)Oses. The species of Ex)ilobium are mostly perennial herbaceous plants,

from*2 to 7 feet high, bearing pod-like vessels which are filled with
cottony seeds. The fiber is accompanied by home-made sami)les of
" thread," rope, and a piece of quilting to illustrate the value of the
fiber as a substitute for cotton batting. The fibers are not half the
length of upland cotton, or not more than three-eighths of an inch, and
consequently could not be spun; and even mixed with other fibers,

would fly off in the process of manufacture ; the fiber is soft, has a silky

luster, and is of a creamy white color. Examined microscopically, the
filaments consist, like most seed hairs, of single cells. Their walls are
very thin, make sharj) bends, and seem to be brittle, without the least

wind or twist, and, while resembling the down of Asclepias, are of less

length, with a rather strong longitudinal marking. The specimens are
only interesting in the light of experiment, and from the fact of their

having been presented by the Flax and Hemi) Commission,

8,—Myhtace^.

Eucalyptus ohliqua.—The Stringy Bark.—But one species of the Myrtle
family is represented in the collection. The specimen is a sample of

tow, pre]mred by Dr. Guilfoyle, and forwarded with the Victorian col-

lection (Exhibition, 1876). The fiber is reddish in color, of little strength,
and has been prei>ared experimentally. Is o data accomijauied the speci-

men regarding its value, either for fiber or for paper stock, though the
aborigines of Australia are known to manufacture both canvas and
cordage from the Eucalyptus, which would indicate not only strength
but considerable fineness.

There are 100 to 150 species of trees belonging to the genus, for the
most part confined to Australian and Tasmanian forests. Many of the
trees are gigantic in size, and are exceedingly valuable for their timber.
U.(jlol)ulus, the Blue Gum, U. gigantea, the Stringy Bark, and E. amygda-
Una, the Peppermint tree, yields the best quality. Eucalyptus oil has
attracted some attention iu late years, particularly since the Exhibition,
11 nd E. globulus is well known through its having been recommended
for planting in malarial districts. Fiber of Eucalyptus fissilis was also
sent to the Philadelphia Exhibition, prepared by the director of the
Melbourne Botanic Gardens, Victoria.
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9.—CUCUKBITACEJE.

Liiffa cyUndrica.—Sponge Cucumber.—This is also called Papinjay,
and is the Estrapajo of the Venezuelans. The fruit is from 6 inches to
1 foot in length, the interior being formed of a dense tissue of wiry-

libers and containing three longitudinal tubes, in which are found the
numerous black seeds. It is also called " dish-cloth plant," as the dried
fiber, after the removal of the outer integument, is used as a substitute
for this indispensable article of household economy in the South, the
fibers becoming soft and pliable in water. Although the species are
natives of tropical Asia and Africa, the plants are found in many trop-
ical and semi-tropical climes. Museum specimens have been received
from South America, the West Indies, and the southern portions of the
United States. Ornamental baskets are sometimes made from the
sponge cucumber, and among the curious objects in the museum the
visitor is shown a bonnet, worn in the South during the late war, made
entirely of this fiber. To prepare it, the cucumbers were cut through
lengthwise upon one side only, and opened out flat^ the fibrous walls of
the tubes before mentioned forming longitudinal ridges which appeared
on the outside of the bonnet. Several cucumbers were required to make
this dainty head-covering, which was sewn together and afterwards
shaped with scissors, and lined on the inside and trimmed with pink
cambric.

10.

—

^Apocynacejej.

Apocynum cannaMnum.—Indian Hemp.—Indigenous in the United
States. This is a species of perennial herb, belonging to the dogbane
family, with upright branching stems four or five feet in length, having
opposite leaves and a tough, reddish bark. As the name indicates, it is

used as a substitute for hemp by the Korth American Indians, as the
plant flourishes in many portions of the United States. A peculiarity
of the plant is that "its stalks exude a milky juice, which when dried
exhibits t he properties of India rubber." Its fiber is utilized in the rude
manufacture of bags, mats, small ornamental baskets, belts, rope, twine,
fish-nets and fishing-lines, &c. It is easily separated from the stalk,
and when cleaned is quite fine, long, and tenacious. In color it is a light
cinnamon, as usually seen, though finely-prepared specimens are creamy
white and remarkably fine and soft.

In the museum there are samples of the fiber from Minnesota, Ne-
braska, Utah, Nevada, and Arizona, together with a great variety of
articles of Indian manufacture. The finest prepared specimen is a fish-

line, such as is used by the Pi-Utes at the Walker Eiver Eeservation
in Nevada. The fiber will rank with Asclepias for strength , and is readily
obtained, as the stems are long, straight, smooth, and slender. Although
paper has not been made of it, it could doubtless be utilized for the pur-
pose.

Lyonsia retimdata.—A specimen of so-called fiber from the seed-vessels
of this plant was received from the Queensland collection (Exhibition,
1876). It is worthless as a "fiber" and can only be classed with " sUk
cotton" fi-om the Bombax, and with " vegetable silk" from pods of As-
clepias. The plant is a creeper belonging to the dogbane fiimily, hav-
ing cucumber-shaped pods, which are the source of the fiber. The plant
is a native of Australia.

34 Aa
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11.—ASCLEPIADACE^.

Nearly allied to tlie dogbane family is tbe family of milk-weeds, many
species of which are found in the United States, and nearly all jws-

sessed of a fibrous bark, their seed-pods filled with silky haii's.

Asclepias cornutt.— ;&Iilk-weed, Silk-weed.—Habitat, United States.

This genus comprises a number of coarse herbaceous plants with
a milky juice, which, for the most part, are natives of liforth America.
The collection contains not only good specimens of the fiber from this

country, but from South America. Among these are specimens of

the "silk" obtained from the ripened pods, useless for textile purposes,

yet attracting attention from its beauty. One sample in particular

was sent from South America as " vegetable silk," with fabulous ac-

counts of the beautiful fabrics that could be made from it.

The only portion of the plant of which practical use can be made is

the bast, which fornishes quite a fine, long, glossy fiber, that is strong

and durable. It ranks between flax and hemp, and in yield is about
equal to the latter. Dr. Schaeffer made comparison of the two fibers in

Kentucky, and the result was most favorable for that of Asclepias. He
says:

The native fiber was taken in -winter from tlie decayed stalks, as tliey stood in the
ground, 'where they gre^r -without cnlture, while the hemp had not only heen culti-

vated, l)ut treated'aftervrards -with the usual care. The fiber of the milk-weed was
nearly, if not quite, as strong as that of the hemp, but apparently finer, and more glossy,

while the quantity from a siagl© stalk of each was nearly the same.

There are many species of silk-weed, the commonest of which, A. cor-

nuti {A. syriaca of Linn), is found growing wild in many portions of the
United States, but docs not seem to have been utilized for fiber beyond
limited experiment. The culture of the plant is said to be attended
with little difficulty, as it generally thrives on poor soil. "As it is a
perennial, with strong roots, successive crops might for a long time be
obtained from one sowing of the seeds, or planting of the roots."

Planted at suitable distances it could be easily cultivated, and, if close

enough, would produce a heavy crop of long, slender stems clothed
with abundance of fiber.

Among the specimens of the bast are several from Brazil, which have
been finely prepared and show that the fiber is known in that country,

though the writer can find no records of its manufacture. "An early

knowledge of the fiber of silk-weed caused its introduction into Europe,
where it has finally become a cultivated plant, while in its own country
but little is known of its true value." Dr. Masters, an European author-

ity, states that " its excellent fiber is woven into muslin, and in some
l)arcs of India is made into paper." From the Flax and Hemp Com-
mission the department received small pieces of Asclepias cloth mixed
with one-third cotton. This, though coarse, is quite strong. From the
report of the Flax and Hemp Commission, page 74, the microscopic
character of this sample of fiber is given as follows

:

Imperfectly cottoniscd, and of course unequal in staple. Some single cells, which
could be drawn out, were found to resemble flax in many respects, but differing in

decided markings that form long spirals, and also in the diameter of the iuterual

cavity, which is less than that of flax, and more iiTegular. * * * A specimen
from Russia ehowa that the cells will not average more than three-fourths of an inch,
if so much.

The fiber forms a good paper material, and might be cultivated with
profit for this purpose. The " silk" possibly might be employed as

wadding, or for upholstering purposes—it has been used for stuffing
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pillows iu Canada ; it is useless for any other purpose. However, there

is a rbcord of paper having been made from it in the last century. The
cells are smooth and cylindrical, and will not felt or fasten themselves
together, so can only be classed as " down'' or silky haii'S.

Forbes Eoylc states that

—

The silk-like down, of Asclepias syriaca is uot more than an inch in length, but it

Las, nevertheless, been applied to .irticles of dress manxifactured from it both in
France and Eiissia. Kepreseutatives of the Asclepiadaeeie are found in Asia, in the
north of Africa, the south of Europe, Siberia, North and South America, Japan, Cape
of Good Hope, and New Holland. The bast liber has been prepared, experimentally,
in Kussia, and directions for its preparation are given by German authorities.

Calotropis gigantea.—Giant Asclepias. Yercum.—This is an Ascle-
piadaceous plant of considerable value in Indian pharmacy, growing
wild upon arid wastes, and j)roducing a fiber of superior quality that
might be used for many i)urx)oses. It resembles flax somewhat in ap-
pearance, and is quite strong. It is not cultivated in India, tljough its

fiber is regarded in jMadras, where the plant grows wild, as the best
and strongest material for bow-strings and tiger-traps. The plant is

known under a variety of names, as Aslmr in Arabic ; Muddar and AJc-

Muddar in Hindoo j in Madras it goes by the name of Yercum.
The mode of separating the fiber, as practiced by the natives, is ex-

ceedingly tedious, and would prevent the material from becoming an
article of commerce unless some more speedy and less trifling way for

preparing it could be discovered. In short, no v,'ater is used, and
everything is done by hand manipulation, assisted by the teeth. Flax
machinery might facilitate the matter if it was desired to cultivate ex-
tensively for fiber. The pods also contain a silky down, which in Madras
is used for the manufacture of a soft, cotton-like thread. As to its cul-

tivation, " it is difficult to conceive anything less productive than dry
sand, yet the Muddar thrives in it, requiring no culture and no water."
Dr. Wight tested samples of the fiber from Madras, where it is much
emploj^ed for fish-lines, and found that it bore a strain of 552 pounds,
when Sunn hemp bore 404 pounds. Eoyle's experiments gave 160 for

Eussian hemp and 190 pounds each for Jubbulpore hemp
(
Grotalaria)

and the Muddar or Calotropis gigantea. A soft kind of cloth has been,

made from the silky down of this tree by mixing with cotton. It has
also been used in the manufacture of paper.
Marsdenia tenacissima.—Eajmahl Bowstring Creeper.—This j)lant pro-

duces the jeetee fiber of India. There is no sample of the fiber in the
museum, but as it is often referred to, and is a well-known fiber, it will

be proper to include it in our list. The plant grows in the Eajmahl hills

of India in dry and barren places, and the fibers of the bark are em-
ployed for making bowstrings by the mountaineers. "The fibers are
not only beautiful in appearance, but strong and durable."
In Dr. Eoxburg's tests of twine made from jeetee, he found that in the

dry and wet states it bore a strain of 248 and 343 pounds, when hemp
in the same states bore 158 and 190 pounds. More recent tests, how-
ever, place it below hemp in strength, but above it in elasticity. The
fiber is much used for making nets, and is not liable to injury by being
kept in water.

Ort7tft«t/ierat'wm'/iea, another plant belonging to the milk-weed family,
grows near the foot of the Himalayan Mountains, its long, slender, leaf-

less, wand-like stems, 10 feet or more in length, furnishing a fiber of
remarkable tenacity, suitable for rope-making. Other i3lants of this

family in different parts of the world are mentioned as producing fiber
j

they are, however, of minor importance.
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12.—CORDIACE^.

CordiamacrophyUa., Cordia sehastina, Cordia gerascanthus.—Small sam-

ples of fiber from these three species of cordiaceous plants were received

Irora the Smithsonian Institution (1869), without locality or other data

than name. The plants of this genus, numbering 200 or more species,

are found in various tropical and sub-tropical regions of the world. They
are trees and shrubs, and have been valued for their medical qualities,

and for timber, more than for fiber, which is known as NaravaU. In

Mysore, Cordia angitstifolia, called by the natives Narnuli,* is used in

the manufacture of rope. The bark is extracted in ribbon-like layers,

and then twisted into cordage. It is possible some of the species might
yield a useful fiber for textile purposes, though the examples in the mu-
seum are very inferior. In its lace-bark appearance the bast resembles

StercuUa ; it is white in color, soft, and of inferior tenacity.

13.

—

Thymalacb^.

Lagetta Unteana.—Lace-bark of the West Indies —There is quite a

pretty and interesting series of lace-barks in the museum, the most
beautiful of which is the species named above. It is remarkable for the

net-like appearance of its easily-separated layers of bark, and when de-

tached and slightly pulled apart, so that the fibers shall not be parallel,

exhibits a beautiful natural lace of creamy whiteness and " soft finish."

There are a number of examples, the most interesting of which is a sec-

tion of the tree itself, about a foot in length, enveloped in its natural

bark at one end, while at the other the layers of inner bark are pulled

apart and frayed to exhibit the lace, which is seen in concentric layers,

the fibers interweaving in every direction. The specimens are from
Jamaica, where the tree goes by the name Lagetto. It is said that the

governor of Jamaica presented to Charles II a cravat, frill, and pair of

ruffles made from this material. On the islaud it is made into very beau-

tiful articles of wearing apparel, such as collars, bonnets, &c.; and even
the museum specimens have been coveted by lady visitors as trimming
for hats. I have never heard of the fiber being used regularly for cord-

age, though it is sold in long strijis in the i)ubiic streets of some of the

cities of Brazil. It has sometimes been made into thongs, with which to

whip negroes.
Daphne temdfolia.—Somewhat similar to the above are the plants of

the genus Daphne, which are widely distributed throughout the globe,^

in both temperate and tropical climates. There are a number of fine'

examples in the museum, from Brazil, and other localities, and among
them one specimen of I>. cannahina (Smithsonian Institution, 1869).

Their principal use is in the manufacture of paper ofvarying quality, the

best of which has the recommendation of being strong and tough, and
not liable to crack or tear, when creased and folded, and not liable to

be affected by dampness. In India, its durability renders it valuable
for deeds and records.

In Nepal the bark of D. eannabina, and D. Ed^worthii is thus employed. For tliia

pnrpose it is scraped and boiled in water with a small quantity of oak-ashes ; after

this it is washed and beaten to a pulp on a stone, and then spread out on a mould or
frame of bamboo matting. Some of the museum specimens are beaten out into a

* These two names are doubtless the same, the orthography having accidentally
heen changed. It is worthy of remarlc that the dilferences in the spelling of Indian
names by various authorities may be due to their having written the names as they
seemed to be pronounced by the natives. " Jeetee " and " Chittee " are examples.
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coarse Mud of Tapa cloth, and are used in this way, doubtless, for clothing. The
fibers of Daphne, under the microscoiie and when examined in glycerine, appear
united in bnndlea ; they are easily separated by the needles. They are very fine, stiff",

and generally full, and their surface appears smooth without longitudinal or transverse
striae. The body of the fiber shows a swelling at the points where it has been sud-
denly folded upon itself. The most of the cells have a comparatively regular and uni-
form diameter, but we meet with some in which the middle is very large for a little

distance, the fiber then becomes suddenly thin and at each end terminates in fine long
points; they are usually rounded at the end andsometimes exhibit a tendency to bifur-
cate. The part widened in the middle contains a large cavity which is very apparent,

Pimelia axiflora.—Similar to the plants of the Daphne group are those
belonging to the genus Pimelia, which are natives of Australia, Tas-
mania, and Kew Zealand, comprising some seventy or more—slender
branching shrubs bearing white or yellow flowers. The species have
all, more or less, tough, stringy bark, suitable for textile purposes. Dr.
Guilfoyle i^repared the present species, and accompanies it with this

description: "The Curryjoug of the aborigines, a tall glabrous shrub
with smooth bark of exceeding toughness, suitable for fishing-lines,

whip-cord, &c. It is found plentifully in the forests and gullies in

alpine and sub-alpine situations." Samples of Curryjong paper are also
exhibited in the collection of paper substances received at the same
time.

The seeds of the plant yield an oil from which the genus—derived
from the Greek pimele, a fat—received its name. Some of the species
are cultivated as greenhouse plants.

14.—TJRTICACEJE.

Boehvierianivea.—Kamie, China Grass.—This is another plant of prac-
tical value to American agTiculture, though its value can hardly be said

to be appreciated save by the few who have fought over the ground of
experiment. As to nomenclature, we have adopted the Javanese name
of the plant, which is known as Bamee. In India it is commonly known
as Bhea, having been cultivated from time immemorial in Assam, Ding-
lepore, and Sylhet, where it is regarded as most useful for fishing-nets.

The cultivated variety, though botanicaUy the same as the wild, is called

Dome rhea, and is produced for nets and fishing-tackle, while the latter

variety is called Ban rhea. With the Singpoos the name is Pan, and
cloth is made from it, while in Burmah it is used to make a kind of linen.

In Sumatra it is caUed Caloee, and the Chinese name is CMi, ma, from
which th# celebrated grass cloth is made, and from which we derive our
English name, " China Grass." Several varieties of Boehmeria are cul-

tivated in Japan, and the process of preparing the fiber is similar to that
in use for the preparation of hemp—as, indeed, all of their best fibers.

The China Grass industry in Japan dates back to 1660 A. D., and the
finest fabrics are manufactured at Techigo (to the north of Tokio, on the
west coast). The annual production amounts to nearly 100,000 pieces
of goods, 9 to 10 yards in length.

In our own country ramie, as yet, has only been produced experi-

mentally. That it can be produced in any quantity in the South is a
settled fact, and that it can be grown successfully even as far north as
New Jersey has been demonstrated within the last two years. Much
has been written upon the subject of ramie culture, both in this and other
lands, and no small share of ramie literature is to be found between the
covers of department publications.
The strength of this fiber, judging from Dr. Eoxburgh's experiments,

places it in the first rank. He found that Jeetee fiber {Mamdenia teriaces-

sima) broke with a strain of 248 pounds, when Caloee (or ramie) broke
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^Yitll 240 iiounds. Chinese jute was broken at 164 pounds, wMle hemp
{Cannabis saiiva) only stood a strain of 158 pounds. A recent experi-

ment quoted in an India report shows a still greater difference between
this and other fibers, a spun thread of Ilussian hemp having broken
with a strain of 84 pounds, while a similar one of ramie only broke with
the remarkable strain of 252 pounds, or in the proportion exactly of one
to three.

The first museum samples were received about twelve years ago,

from James Wade & Sons, England, and are interesting as showing the
various stages or processes of manufacture, as well as the many beauti-

ful fabrics that can be made from its fiber. The raw product in this

series is India ramie, as imx)orted, and this is followed by the dressed
and bleached fiber, some of the specimens of silvery whiteness, and re-

markable for brilliancy and luster. Then follows a large series of man-
ufactures, principally poplin and mozambique dress goods, figured Orleans,

&c., in infinite variety. These are made of pure ramie, of ramie mixed
with cotton, and, in some cases, ramie, cotton, and wool. Later, another
series was received from the same manufacturers exhibiting a still greater

variety of dress goods of various kinds, some of these having the luster

of silk.

Many specimens of experimentally prepared fiber have been received

from the South, together with manufactures, the results of experiments
by Le Franc, Eoezl, Bonzam, and others. In these manufactures of
American ramie there are several specimens of fabrics suitable for

handkerchiefs, shirt-bosoms, and the uses for which linen is usually

employed. One interesting specimen of fiber (some two or three feet in

length) exhibits the stalk as grown, the bark separated into fiber, and
the cleaned ramie, all in one piece. There are also samples of finely-pre-

pared fiber from other foreign localities than those mentioned, and one
of these exhibits American ramie prepared in France. Some good
specimens of rope arre also shown, though, doubtless, this use of the
fiber need not be encouraged while there are so many coarser fibers

better suited to the purx^ose. Paper is also made from this substance,
which is white and fine.

The Japanese series of China grass exhibits the state of perfection to

which this industry has been brought in that country. It includes raw
material variously prepared, together with textiles of great beauty.
They are woven pure or mixed with silk, cotton, or other fiber, and
some of them dyed in colors. For best modes of cultivatiori^ prepara-
tion, &G., the reader is referred to Part Second of this report, where the
latest facts regarding it are presented.

JJrtica gigas.—Tree Nettle of Australia.—This is also called the gigan-
tic nettle tree, and by the natives, goo-mao-mah. It is a native of ^""ew

South Wales, and is veiy abundant on the McLeay and other northern
rivers. In Bennett's '' Wanderings of a Xaturalist in Australia," the
author states that the tree, when in full vigor, rises from its base by a
series of buttresses of singularly regular outbne, gradually tapering
without a branch, to the height of 120 to 140 feet;"the trunk then di-

vides into a regularly formed, wide-spreading head, which excites admi-
ration by its extraordinary size. The ordinary elevation of the tree is

25 to 50 feet. " The poisonous fiuid secreted fr-om the foliage is very
powerful, particularly in the younger leaves, and their sting is exceed-
ingly virulent, producing great sufiering." The tree is also indigenous
in Queensland, and Dr. Guilfoyle sends specimens of fiber from Victoria.
The fiber ivS very stTong and fine, and suitable for fishing-lines, &c. In
Kew South Wales its fiber is made into cordage of considerable te-
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nacit^'. Tlie specimens were accompanied by a dilly-bag", made by an
Australian aboriginal. The wood of this tree is soft and fibrous, and
might be i)ulped up for fiber. It is claimed that the best and strongest
fiber is obtained from the bark of the roots. The fiber is easily prepared
and can be obtained in quantity.

15.—MORACE^.

BroussoneUa papyrifera.—The Paper Mulberry.—This interesting and
well-known plant is a native of the islands of the Southern Ocean, as
well as China and Japan, but has been introduced into many other coun-

tries, and is now a common tree in gardens. In Japan, where it is highly
esteemed for its fibrous qualities, it is known as the Kodzu ; in China it

is called Tchou and ffoa-Jw-chu. Kendang is the Javanese name for the
plant, while in the Fiji Islands it is known as Ma-lo.

In Tahiti and other South Pacific islands a species of cloth is manu-
factured from its bark known as Tappa, Tapa, or Kapa, an interesting

series of which are shown in the department collection.

It is said that the finest and whitest cloth and mantles worn by Sand-
wich Islanders and " the principal people of Otaheite," are made from
the bark of this tree. It dyes readily, particularly in red, and takes a
good color. Tapa cloth is also printed ; a large sheet from the Fiji

Islands, in possession of the department, being stamped or rudely printed
in black, in large checks or squares resembling the patch-work comfort-

able. The manner in which the fiber is beaten out by the native women
of Otaheite is very curious. The cleansed fibers are spread out on plant-'

ain leaves to the length of about 11 or 12 yards ; these are placed on a
regular and even surface of about a foot in breadth. Two or three lay-

ers are thus placed one ui3on another, much attention being paid to

making the cloth of uniform thickness ; if thinner in one place than
another a thicker piece is laid over this place, when the next layer is laid

doAvn. The cloth is left to dry during the night, and, a part of the moist-

ure being evaporated, the several layers are found to adhere together
so that the wliole mass may be lifted from the ground in one piece. It

is then laid on a long smooth plank of wood prepared for the purpose,
and beaten with a wooden instrument about a foot long and three inches

square. Each of the four sides has longitudinal grooves of different de-

grees of fineness, the depth and width of those on one side being suffi-

cient to receive a small pack-thread, the other sides being finer in a reg-

ular gradation, so that the grooves of the last would scarcely admit
anything coarser than sewing-silk. A lon^ handle is attached, and the
cloth is first beaten with its coarsest side, and spreads very fast under
the strokes ; it is then beaten with the otlier sides successively, and is

then considered fit for use. Sometimes, lioiw^cver, it is made still thinner

by beating it, after it has been several tim^s doubled, with the finest side

of the mallet, and it can thus be attenuated until it becomes as fine as

muslin. Should the cloth break under this process, it is easUy repaired

by laying on a piece of bark, which is made to adhere by means of a
glutinous substance made from the an'ow-root, and this is done with
such nicety that the break can hardly be detected. In other islands the

bark is kept wet and scraped witli sharp-edged shells. It is said the

King of the Friendly Islands had a piece made which was 120 feet wide
and 2 miles long.

In Japan, it may be mentioned as a peculiarity that a kind of cloth is

made from paper derived from this tree. It is cut into thin strips,

which are twisted together and spooled, to be used in the woof of the
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fabric, while the warp is composed of silk or hemp. About 250 pieces
ouly are manufactured at the principal manufacturing place. The paper-
mulberry grows everywhere in Japan, and is a valuable tree as furnish-
ing the bast from which a large portion of the Japanese paper is made.
The plants are reproduced in quantity by subdividing the roots, and in
two or three years are ready to be cut. This work is done in Novem-
ber, and the branches (7 to 10 feet long) are made up into bundles 3 or
4 feet in length, and steamed, so that the bark is loosened and can be
more readily stripped off. This is washed, dried, and then again soaked
in water and scraped with a knife to remove the outer skin, which is used
for inferior kinds of x)aper. The bast when cleaned is washed, repeat-
edly kneaded in clean water, and rinsed. It is then bleached in the
sun until sufficiently white, after which it is boiled in a lye, chiefly of
buckwheat ashes, to remove all gummy matters. The fibers are now
readily separated, and are transformed into pulp by beating with wooden
mallets. The pulp is mixed in vats with the necessary quantity of wa-
ter, to which is added a milky substance prepared from rice-flour, and
the gummy infusion of the bark of Hydrangea paniculata, or the root of
Hibiscus manihot. The couches on which the paper sheets are pro-
duced are made of bamboo, split into very thin sticks, and united in

parallel lines by silk or hemp threads, so as to form a kind of mat. This
itt laid upon a wooden frame and the apparatus dipped into the vat,

raised, and shaken so as to spread the pulp evenly, after which the cover
is first removed, then the bamboo couch with the sheet of paper, and in
returning the operative lays the sheet upon the others. When a num-
ber of sheets have thus been prepared they are pressed to exclude the
water, and afterwards spread out with a brush upon boards and allowed
to dry. The sheets are only about 2 feet in length, but sometimes
sheets 10 feet long are produced.*
An effort was made in Europe to employ the paper-mulberry in the

manufacture of paper, but these efforts have resulted in nothing, and
the broussotietia remains an ornamental tree, and no one dreams oi util-

izing it in this industry.
Vetillart says the fibers of this plant, when separated (by boiling in

an alkaline solution and afterwards ground in a mortar), " appear i)er-

fectly transparent, are striated longitudinally, and are often flattened
on each other, and convoluted like a ribbon ; the points are fringed and
terminate in a round end. They have a tendency to crisp and curl up
into rings, which indicates that they can be readily felted." As to
size, those bordering on the epidermis are larger than the fibers in the
parenchyma which border oif the zone of the cambium {Ficus species not
identified).

In Bernardin's Catalogue, before mentioned, there are no less than
nine species of this genus represented as fiber-producing plants. Cele-
brated for one of its species yielding the fig, and another the caout-
chouc of Assam, the genus Ficus abounds in Southern Europe, Africa,
the warm parts of India, and the isles of the Southern Ocean, and rep-

resentatives are found in the Western hemisphere. • Eoyle alludes to
the genus and says " it is probable that the bark of some of the species,

like that of the paijer-mulberry, may be converted into half-stuff, as the
bark of one species is used for paper-making in the island of Ceylon."

In^ the collection of Brazilian fibers (Exhibition, 1876), there is one
specimen that closely resembles the fiber of Broussonetia pajjyriferaj

which was obtained from a specimen of "wild fig" found growing on

* This account is condensed firom a report by the Japanese Commissioners to the
Philadelphia Exhibition, 1876.
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tlie Doce Eiver, tlie milk of wliich is said to contain India rubber. Dr.
Nicolau J. Moreira, reporting on fibers from. Minas Geraes, in a little

brochure of 16 pages, thus writes of the i)lant producing these speci-

mens :

The trunk leaves, or stalk leaves (i. e.,layers?), althotigli they cannot be separated into
distinct fibers, nevertheless offer an interest not less industrial. Bj' soaking, the leaves
come out whole; when introduced between iron cylinders, in consequence of the com-
pression suffered, they become very thin, yet preserving a remarkable width and
length. In this condition, to say nothing of their beiug objects of curiosity, it is pos-
sible to transform them into thick garments for country laborers or other workmen.
* * * Without further preparation, letters and official documents are written on
the precious bark of this rich tree of the Doce River. M. Leverino Costa Leite has
taken from one tree 275 cavados (206 yards) of bark sheets, three-fourths of a yard
wide.

These samples are in the possession of the museum.

16.—Canabinacejs.

Cannabis saliva.—Hemp.—In our rambles among the fiber-producing

plants of many lands, in the pages of this article we cannot fail to

notice h'ow often the word liemj^ is used and applied to so many differ-

ent fibers.

However, we are considering now the true hemp-plant, which grows
not only in our own country, but in many other portions of the civilized

world, the fiber of which is so generally employed for rope that " stretch-

ing hemp " can have but one meaning. In fact, it has been so universally

employed in the manufacture of cordage that the value of all other
fibers, as to strength and durability, is estimated by it. In many of the
experiments of Eoxburgh and others we find "Eussian hemp" (Peters-

burg hemp) or " best Enghsh hemp " taken as standards of comparison.
Its native home is India and Persia, although it is in general cultiva-

tion in many parts of the world, both in temperate and more tropical

climes, though only in large quantities for export in Eussia and Poland.
French hemp is much valued, as weU as that produced in England and
Ireland; but the finest quality comes from Italy, and is pronounced
fine, soft, light-colored, and strong. Hemp grows in all i3arts of India,

and in many districts flourishes in a wild state. It is but little culti-

vated for its fiber, although Bombay-grown hemp " was i)roved to be
superior to the Eussian." In portions of India, as well as other hot
countries, it is cultivated for its narcotic products, the great value of

which makes the India cultivators indilferent about the fiber.* Hemp
is largely grown in Japan for the manufacture of cloth. This industry

is very old, as prior to the introduction of silk-weaving it was the only

textile fabric of the country.
As the processes of hackling, &c., are not applied in Japan, the ma-

nipulation of spinning is rather tedious, aU the fibers having to betaken
off one by one and the ends knotted together so as to form a thread of

sufficient length to be spooled and used for weaving. The province of

Yamato is the principal center of manufacture of herap fabrics, Kara,

the capital, alone producing 400,000 pieces 9 to 10 yards in length.

The Japanese method of cleaning and preparing hemp is to soak the

stems in water, after which the bark is stripped off, and, if necessary,

* When it is grown for the resinous principle which forms the intoxicating drug
called clxang (Hasheesh), the plants are placed some distance apart, so that the air

and sun can get to them ; while for producing fiber the opposite treatment is required,

and the seed is sown thickly in order to force the stems to grow straight and tall

without branching.
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cleaued with an iron tool. The inner fibers are then washed and
bleaclied, and brought to market in this state. This is a medium qual-

itj'. The finest quality, and the whitest, is produced by steaming the

stems, soaking for one day in water, and then sti^pj^ing. A third grade
is stripped immediately from the stem, and preserves a greenish color.

In this connection it is interesting to note that wool has never been pro-

duced in Japan, and, as has been shown, cotton only dates back to

tlie sixteenth century.
The Sanscrit name of the plant is Blianga; in Hindostan it is called

Ganja; the Arab name is Kinmib, from which, doubtless, its Latin
name, Cannabis, is derived; in Persia it is known as ^2(w<7, while in

China it is Chu ts-ao, and Japan, Assa. A dozen other names might be
given, but the present will serve to identify it.

The plant is so well known in this country, and the mode of cultiva-

tion and preparation of the fiber such a familiar matter to those inter-

ested in producing it, that description seems unnecessary. Interesting

facts, however, connected with the hemp industry will be found in part

second of this report. The 'museum series of specimens, through the

donations of the commissioners of the various countries represented at

the Centennial, is quite full and complete, in fact more so in the foreign

department than in our home series. It was noticeable, in preparing
our own museum exhibit to send to Philadelphia, that the hemp in-

dustry in this country had declined materially from the meager re-

sponse to calls for specimens. The cause of this decline, the remedy,
and the future prospects of hemp cultivation in this country are given
in another portion of this report. Among the specimens in the museum,
the samples presented by the Flax and Hemp Commission are preserved,

and form an interesting study. There are no specimens of bemi) manu-
facture in the collection.

IT.—MUSACK/E.

' We have been considering thus far the exogenous plants, the fiber of

which is produced in the bark, and which, as we have seen, includes all

our finer textiles, as cotton, ramie, flax, jute, &c. We now come to con-

sider the class of endogens, furnishing what is generally termed .folia-

ceous fiber, wliich is much coarser than fibers of the first class, and used
principally for cordage, as the Manila hemp, New Zealand flax, pine-

apple fiber, &c. The first family is that of the plantain and banana,
to which the Manila hemp belongs.

Musa textilis.—Wild Plantain.—This plant, as well as the fiber pro-

duced fi'om it, the celebrated Manila hemp, is called Abaca by the
natives of the Phillippine Isles. Other names are, however, given to the
different qualities of the fiber, as handala, which appears to be the harder
and stronger outer fiber, which is used for cordage. The finer fibers of

the inner layer are called lupis, and are employed in weaving delicate

fabrics, while the inter?nediate layers furnish the Aupoz, which enters

into the manufacture of the web-cloths and gauzes. The natives dis-

tinguish the several varieties of the plant as follows : Abaca hrava, or

the wild Ahaca, called by the Bieoles Agotai; the mountain Abaca,
which is used for making ropes, called Agotag and Amoquid ; the Sagag
of the Bisayas ; the Laquis of the Bisayas, by whom the fibers of the
original Abaca are called Lamot. Tbe Malay name is Fissang utan.

The species of Mnsa, among which are the plantain and banana, are
tropical plants, found in many portions of the globe. They are indig-

enous in the Phillippine Isles and the islands of the Indian Archipelago.
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Thej have been cultivated from tlie most remote times, iu tropical cli-

mates, in subtropical Asia, America, and Africa, and tlie islands of tlie

Atlantic and Pacific Oceans, for the saliie of the fruits. In the Phil-
lippine Isles, where it is most used for its fiber, the plant is found in both
a wUd and cultivated state. The natural groves, however, are consid-
ered proi^erty.

The Aiaca is ciat wlieii about one year and a half old, just before its flowering or
fructification is likely to appear. If cut earlier, the fibers are said to he shorter but
finer. It is cut near the roots, and the leaves cut off jnst below their expansion. It
is then slit open longitudinally, and the central peduncle separated from the sheath-
ing layers of libers, which in short are the petioles of the leaves.

The fibrous coats, when stripped off, are left for a day or two in the
shade to dry, and are then divided lengthwise into strips three inches
wide. They are then scraped with an instrument made of bamboo, until
only the fibers remain. AYhen sufficiently scraped, the bundles of fibers

may be shaken into separate threads, after which they are sometimes
washed, then dried and picked, the finest being separated by women
with great dexterity.

After the fiber has been cleaned in this manner, it is ready for the
manufacture of cordage, and for all purposes where a coarse fiber is

employed. The fine fiber, however, which is to be used for weaving,
undergoes the still further operation of beating, which is performed with
a wooden mallet, which renders the fiber soft and pliable, it having first

been made up into bundles. The separate filamenis are then fastened
together at their ends by gumming; it is wound into baUs, and is then
ready for the loom. Sometimes it is dressed like flax, on a kind of
hackle, and afterwards washed many times in running water until per-
fectly free from aU extraneous matter, after which it is hung over poles
or ropes to dry.

M. Perronttel, a French botanist, in the ^^Annales Maratinies et Colon-
tales du France,^^ states that the Abaca of the Phillippines differs essen-
tially from all the varieties of banana known. Its stem is 15 to 20 feet
high, of a dark green color, and very smooth on its surface. Its leaves
are of the same color, long, straight, with strongly marked nerves. The
fruit is small and triangular, resembling abortive bananas, and scattered
here and there near the extremity of the fruit-stem. The plant requires
a rich humid soil, and flourishes in thick forests at thebase of the moun-
tains, where it acquires in a short time an extraordinary development.
In regard to the capability of the Abaca for the manufacture of fine
fabrics, the writer says :

Of the finer sort tissues or muslins are made of great beauty, which are very dear,
even ia Manila. I had a number of shirts made from the muslin, which lasted me a
Tery long time, and were cool and agreeable iu the use. But it is especially iu France
that tissues of this material are best made and of the greatest beauty. They receive
all colors with equal periection. Veils, crapes, neckerchiefs, robes, and women's hats—all of great beauty and high cost, as well as of wonderful diu-abiJity—are among the
manufactures from the fibers of Abaca. Besides these are various articles of men's
wear, such as shirts, vests, pantaloonsj &c.

Another author mentions that beautiful shawls are made from it.

In the monthly report of this department for 1872, page 3G5, there is

a communication on this subject by a resident of the Phillippine Isles,
from which it will be seen that as late as 1872 no other method of ex-
tracting the fiber than the laborious scraping, described above, has been
devised. Two men will out and scrape about 25 pounds of the fiber in
a day, the man that cuts the trees transporting them, stripping the
layers, and cleaning the scraped fiber, though it is thought this is above
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tlie average. " From 150 to 200 trees are required to produce oue picul,

or 140 pounds of fiber, or 3,200 trees for a tou of 2,240 pounds." Thus
an Indian prepares only about 12 pounds of fiber per day, for which he

receives h^s half share, 18 cents, which is the value of 6 pounds of the

hemp, " yet this insignificant pittance suffices for the wants of himseK
and familj'-."

In this connection it is surprising, when so many hundred thousand

bales of fiber are produced annually, and the scraping is comparatively

such a simple matter in itself, that machines have not long ago been in-

vented to meet the wants or requirements of the natives and those en-

gaged in the hemp industry. There are no slaves on the islands, and
the natives work on shares or are small ijroprietors. In regard to Abaca
culture in our own country, the writer last quoted states

:

If specimens of Manila plantain were imported and. propagated, it might be a soTirce

of great profit in the Southern States. No species of Musa examined in the South or

in South America produces the Manila fiber. The plantains on this continent are too

watery to allow the formation of useful fiber in the trunk.

The writer, I think, is mistaken in stating that the Ahaca would flourish

in the " Southern States." It might succeed in Florida. (See Plantain,

or Musa paradisiaca, below.)

The fiber is white and lustrous, easily separated, stiff and very tena-

cious, and also very light, which is a great advantage when the fiber is

used for the rigging and running ropes of ships. Viewed microscopic-

ally the bundles of fibers are very large, but are readily separated into

smooth fibers of even diameter, after the alkaline bath. The central

cavity is large and very apparent, the walls being of uniform thickness.

The ends grow slender gradually and regularly. The detached sections

(cross-sections) appear irregularly round or oval in shape, and the cen-

tral cavity is very open and prominent.
As to tenacity, compared with English hemp, it stands as foUows : A

rope of Manila 3| inches in circumference and 2 fathoms lo^g stood a
strain of 4,669 pounds before giving way, while a similar rope of Eng-
lish hemp broke with 3,885 pounds. A second test of rope If inches in

circumference, and the same length, gave 1,490 pounds for the Manila,

and 1,184 pounds for the English hemp.
A large and valuable collection of Abaca or Manila hemp was received

at Philadelphia (Exhibition, 1876), comprising a large portion of the

fiber exhibit of the Philippine Isles. The fiber is exhibited in different

stages, as well as samples of Abaca cloth and the manufactures from it.

Other samples were received from the Queensland exhibit, prepared by
Alexander McPherson.
The manufacture ofManila hemp in this country is for the most part con-

fined to iieavy cordage. Mr. Joseph Chisholm, a veteran manufacturer of

Salem, Mass., states that Manila hemp began to be used extensively in this

country, in Salem and Boston, in 1824 to 1827. In 1820 a sample was
brought to the first-mentioned city by John White, a lieutenant in the
United States Navy, on-the brig Elizabeth. He also says

:

In regard to the grass hemps, Manila hemp ia stronger and more flexible (suant, some
Bay) than any other growth. Tampico is more nearly allied to it, but is harsh. Sisal

is not so strong as Mauila; is of less length and harsher. Manila hemp as a growth
remains to be rivaled upon this continent.

This fiber is imported inhales of 270 pounds, costing at present (Jan-

uary, 1880) 7J cents per pound. One New York manufactory used in

1879 41,366,710 pounds of this fiber, equivalent to 153,173 bales.

American-manufactured Manila for the most part goes into the rigging

of vessels, or is used on shipboard, though it also finds use for every
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l)urpose for which rope is emj)loyed. A considerable amount of cordage
is exported.

Musaparadisiaca, Musa sapientum.—The edible Plantain and Banana.

—

These plants, like the Manila plantain, abound in fiber, coarse and strong
in the outer and fine and silky in the inner layers, and much of it is

well adapted for cordage. Roj^le, in regarding the first-named species,

says there is no doubt that the large cultivated plaintain of India con-
tains a considerable quantity of strong fiber, in the same way " that the
yellow plantain does in Jamaica," and it seems worthy of inquiry whether
tlie wild and useless i>laintain growing at the foot of the Himalayas
" may not yield a stro7iger fiber flian any of the cultivated kinds.''' If the
plantain is considered such a sujierior fiber-producing i)lant in the Old
World, why should it not be equally as valuable in tropical America ? It

is grown in the West Indies,* or, rather, fiber in quantity is prepared
from it.

The extraction of plantain fiber is accomplished in two ways, the first

by machine-crushing and the second by fermentation. The tree is cut by
a single stroke of a hatchet or cutlass, six inches above the surface of
the ground ; the tree is then divided longitudinally into four parts and
the heart taken out, which is always left tor manure. One man can cut
and split 800 trees in a day. If fermentation is decided upon, the trees
are left upon the ground until the juice and sap are separated from the
fiber, when considerable weight will have been lost, and the labor of
transportation much reduced. On the other hand, if the tree is not sub-
jected to this process, it must be carried to the mill at once, and passed
through the rollers, which are a foot in diameter, and about three feet

long. In crushing, the tender layers are separated from those which
are harder and riper, and the diiierent kinds passed through the mill
lengthwise, the rollers being placed horizontally. The produce is about
4 pounds of fiber to each tree. " The stalks of the branches give the
best fiber, and a larger quantity, as compared with the body of the tree."

Oue hundred pounds of stalk will give about 15 pounds of fiber, net
weight, and when a.whole tree furnishes 4 pounds of fiber, one-fourth of
the quantity is derived from the stalks. One hundred plantain trees can
be crushed in twenty minutes, with oue horse, allowing five minutes for

rest.

After crushing, the fiber is boiled to separate the gluten and coloring
matter, carbonate of soda and quicklime being used as chemical agents.
To make three tons of fiber a day, it is necessary to have four boilers

of 800 gallons each, and give five boilings in a day, which amounts to

1,650 pounds of net fiber for each boiler, or 6,650 pounds for the four
boilers. They require about 300 pounds of soda, and a proportionate
amount of quicklime. As the diflerent grades of fiber are pressed sep-
arately, they should also be kept separate in the process of boiling, the
lighter fibers requiring about six hours to bleach, while the darkest re-

quire fully eighteen. Levers are arranged to lift the mass from the kettles
or tankswhen sufficiently boiled, allowing it to drain into the boiler before
it is carried away to be washed. The washing should be thorough, that no
extraneous matter may be left upon the fiber, and the work is done by ma-
chinery, such as is used by paper-makers, or the arrowroot-uiakers in the
West Indies. After a thorough washing it is hung up to dry, and when
thoroughly dried is ready for baling, hydraulic pressure being used for the
purpose. It is estimated that a capital of $25,000 is required for carrying
on the cultivation of the plantain on an extensive scale, and 18 tons of

•;}£ 2 .

* A very full and complete account of this industry is given in ''Simmonda' Com-
mercial Products of the Vegetable Kingdom," by a correspondent in Jamaica.
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fiber can be produced on 5J acres, at a cost of $870, or a little more than
$4S a ton.

The plantain may be considered a valuable plant for paper-making,
and its fiber might possibly be extracted for this i^urpose alone at a con-
siderable i)rofit—it has been suggested at half the above figures. Dr.
Eoyle suggested utilizing the plant for this purpose twenty years ago,

in India, where the tree abounds, but the suggestion had not been acted
upon four years ago, as is shown in an official report recently published
in Calcutta, where the plant is mentioned, with many others, as one
whose fiber should be utilized for paper manufacture.
As to its strength, experiments by Dr. Eoyle gave most satisfactory

results. Fiber from IMadras bore a weight of 190 pounds, while a speci-

men from Singax)ore stood a strain of oGO pounds, and Kussian hemp
bore 190 pounds. "A 12-thread rope of (India) plantain fiber broke with
864, pounds, when a similar rope of pineapple broke with 924 pounds.''

Compared with English hemp and Manila (see experiments in tenacity,

under head of Mzisa textilis), a rope 3^ inches in circumference and 2
fathoms long, made in Madras in 1850, gave the following results : The
l)lantain dry broke at 2,330 pounds after immersion in water twentj'-four

hours ; tested seven days after, 2,3S7 : and after ten days' immersion,

2,050 ; Manila rope and English hemp dry gave 4,G89 and 3,885 pounds,
respectively. Though common plantain fiber is not possessed of the
strength of Manila hemp, yet it is fitted for many purposes of cordage
and canvas, and some of the finer kinds for textile fabrics " of fine

quality and luster.-''

A sample of fiber of Musa sapientum in the collection exhibits the
usual characteristics of the plantain, and the two fibers may be regarded
as almost identicaL

.

In the ]5few South "Wales Catalogue (Philadelphia Exhibition, 1876),

it is stated that ^-Musa sapientwn, so generally planted in Kew South.

Wales for its fmit, yields a fiber second only in value of its kind to that
of the Zvlanila hemp, which is obtained from Musa textUisP

18.—BEOiEELIACEiE.

The Pine-Apple family is an important one, as it contains a plant fur-

nishing not only one of the finest and most beautiful fibers known, but
one of the most delicate and delicious of fruits. The species are all

fiber-producing, some of them of considerable value. The Southern
Moss belongs to this group.
Ananassa sativa.—Pine Apple.—This plant is supposed to be a native

of Brazil, and introduced into the East and West Indies, and now-
found in many parts of the Old "Vv orld, where it has become so estab-

lished and apparently wHd as to be thought indigenous. It flourishes

in Assam, in India, and on the west coast of Africa. In the Philippine
Islands it gxows in great abundance, and is valued on account of its fine

hair-like fibers, from which is woven the celebrated pine-apple cloth of

the Philippines. M. Perrouttel, however, considers this a distinct

species, and named it Bromelia pUjiia.

In the Eungpore district of India the fiber is much used by the local

shoemakers for twine, though it is cultivated principally for its ficnit-

bearing qualities, its fiber being little appreciated.
When preparing the fiber of the pine-ax>ple, the leaves must be

manipulated in the gTcen state, as nothing can be done with them
when dry. The leaves are laid upon a board, and the epidermis
removed vdtli a ! »road knife. Upon its removal from the upper surface,
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the fibers are seen lying upon the lower and denser epidermis, mnning
in a longritudinal du'ection. Although very fine, the process of bleach-

ing, by destroying the adhesion between the bundles of fibers, render's

it so much finer that it can be spun like fiax. In the East Indies, where
the pine-apple was introduced as early as 1600, the fiber is extensively

used in the manufacture of the delicate fabric called i^iiia, as well as for

cordage. Piiia is considered to be more delicate in texture than any
other known to the vegetable kingdom. It is woven firom the untwisted
fibers of the Auanassa leaf, after they have been reduced to extreme
fineness, and after the ends have been glued together to form a continu-

ous thread.

It is claimed for pine-ai>ple fiber that constant immersion in water
does not in the least injure it, and the natives of the East Indies increase

this proi>erty by tanning it, though it is probably at the expense of
strength.

The filaments of pine-apple are very fine and f-exible ?r)<l rery resistant. They ate
easily dirided after treatment in the alkaline L " "

T to trit-

nration- The isolated libers are very fine, of a
"

one end
t^3 the other, but of very difi'erent size. The i- "-Ible
in the largest, is not so in the smaUer ones. T: >p-

ing rea#iiv nnder mechanism. The points are r _ _ _ _ ._-:n-

der. They are rounded at the end, or, rather, biiuis.

In tests of strength pine-apple fiber exhibits superior tenacity. The
fiber from Singapore bore a strain of 350 ix)und3 against 260 pounds for

2s ew Zealand flax. This last named has been i)roved equal, and in some
experiments superior, to best English hemp. In the Journal of the Ag-
ricultural Society of India, vol. iii, p. 182, there is a record of a rope of
pine-apple fiber, oj inches in circumference. standinT a strain of 5,700
pounds before breaking (refer back to exi .

' '
' :i fiber,

when same -sized rope was used, under head Pine-
apple fiber is much valued in Brazil.

BromeUa sylvestris.—Wild Pine-Apple.—This is also known as ^' silk

grass," of British Honduras. It is the Istle and Ixile of Mexico, and the
Pita (incorrectly called) or FiTaieUa of Central America. The plant in
Mexico is called HechiigillaP This plant also belongs to the pine-apple
family, and is widely difiused throughout the tropics, growing every-
where and in aU varieties of soiL It is common on the rocky hills of the
West Indies, and particularly Jamaica, where the plants are used as
hedges and fences. Its leaves are steeped in water by the natives, and,
after beating with a wooden maHet, yield a strong fiber. It is in com-
mon use for cordage on the island of San Domingo, and is favorably
mentioned by Dr. Parry in his report. The leaves from which the fiber

LS obtained are from 1^ to 3 inches in width and 5 to 8 feet long. They
are quite thin and are lined with a fine, tough fiber, which some author-
ities consider a superior substitute for flax. In portions of Jlexico the
Bromelia is cultivated for its fiber, which is described as very fine, from
6 to 8 feet in length, and from its fineness and toughness commonly used
in belt-making work^. It also finds application in the manufacture of
many articles, such as bagging for baling cotton, wagon sheets, carpets,
&c., besides fonning a valuable material for making cordage, nets, ham-
mocks, and similar articles of common use. In Mexico the leaves were
formerly subjected to the slow and laborious process of hand-scraping,
and, as large C[uantities of the fiber were used annually, suitable ma-
chinery was very much needed. In 1875 this want was supplied by
native invention, so that now " Istle-' fiber is produced in any quantity
r.d in an economical manner. As early as 1S30, there reached the port

of Vera Cmz, by the pass of the San Juan alone, over 188,000 pounds
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of dressed fiber. On the Isthmus of Tehuantepec it is used by the

natives in the fabrication of thread, cordage, mats, bagging, clothing,

and for hammocks, and the fiber is sometimes made into paper. It is

also manufactured into cloth by the Spaniards, for hammocks.
The fiber of the young plants is fine and white, though necessarily

short. The more mature the plant the coarser and longer the fiber, so

with this knowledge it is an easy matter to select just the quality of

fiber desired. The plants are armed with spines or thorns—used by the

natives for needles and pins—though these disappear in cultivation.

Specimens of Bromelia fiber, from British Honduras, were brought to

the notice of the Eoyal Society of Arts in 1857, and from examinations

then made

—

It was ascertained that each fiber contained from fire to twelve or more filaments,

held together by gummj^ matter capable of being dissolved by proper processes.

Specimens had been passed over the comb or hackle of a flax-mill, and had been pro-

nounced by the most experienced flax spinners (of England) to be greatly sujjerior to

Russian flax, and approaching the best descriiJtion of Belgian in capability of appli-

cation to the finest textile fabrics.

Squier states that the fiber of this plant is probably more valuable in

every sense than those of any other tropical plant, and would seem to

be produced more readily than those of Agave Sisalana.

Microscopically the fibers of Bromelia differ from those of Ananassa
sativa. "The interior canal is much more apparent and the walls thinner.

The fibers often present great inequalities in the diameter of the same
specimen as well as in the thickness of the walls."

Among the many samples of bromeliaceous fibers in the Museum
there are several examples of "Caragua" or "Caraguata" fiber from the

Argentine Eepublic, which are fine, white, and strong. Eoyle, in a work
on India fiber-producing plants, mentions Bromelia Earatas, or the "up-
right-leaved wild pine-apple," which includes the "Caraguata" of Pisa,

and is common in South America. This is probably a variety of Brome-

lia sylvestris.

Basylirion graminifolium.—Bear Grass.—A sample of the fiber from
this ijlant, without locality or other data than the name given above,

occurs in the collection of the department. It is probably of Mexican
origin, as the plants of the genus are found in that country ; and belong-

ing, as it does, to the Bromeliacese, it would naturally inhabit a tropical

or subtropical chmate.
The fiber resembles Ixtle, is about 2 feet in length, fully equal to it

in strength, though in color it is darker, due very likely to improper
mode of preparation. A peculiarity of the sample before us is that the

filaments are filled with kinks, as though the fiber had been folded upon
itself a number of times. These do not impair the strength, however,

the breakage point coming oftener between than on the "joints," as these

kinks appear to be, for the filament has no stiffness at this point, and,

held in the hand horizontally, falls by its own weight at the nearest of

these points, as though partially severed. The plants are described as

having

—

Short stems and densely-crowded linear leaves (which furnish the fiber), drooping
gracefully, and generally having a little brush-like tuft of fibers at the point. From
amidst these leaves the flower stalks rise to a considerable height, the upper portion

being crowded with a dense panicle of flowers.

TiUandsia usneoides.— Spanish or Southern Moss.—This plant, so

abundant in the southern portions of our own country, is a native of

tropical America, growing in profusion in Central America, West In-

dies, and portions of South America. In Brazil it is used by the country
people to fill mattresses, pillows, cushions, &c., and it is also used for



VEGETABLE FIBERS. 545

packing glassware or porcelain. It is largely employed in the arts in

the United States, in the manufacture of " vegetable hair," and forms
an admirable substitute for curled hair for upliolst«ring purposes.
The outer cellular portion is removed by steeping the plant in water,

when the filaments change their color from gray to black, and in appear-
ance closely resemble " hair."

The plant is allied to the pine-apple, belonging to the same family,

though, as it is seen in Southern forests, pendant from the branches of the
trees in long gray tufts, it has far from the appearance of bromeliaceous
plants. There are quite a number of patented machines and processes
for the preparation of the fiber, which is, of course, conducted in the
South.

19.—Abiaryllidace^.

I Agave Americana.—Century Plant.—In America the plant is known ar>

the American aloe, Cdraia, and Pita;* the last name is also given the
fiber. It is known in India as Cuttkaler nar and Bans-Keora in Hin-
dostan.

This plant, which is now found growing in many parts of the world,
is well represented in the department collection. It gives a brilliant

fiber of considerable strength, which is useful for many pmposes. The
Indians of Mexico and Arizona use it for saddle-cloths and cordage.
The '' saddle-cloths" are not woven, but arc merely masses of fiber of
regular thickness, tacked with thread at regular distances, in the same
manner that mattresses are secured and the hair kept in place. In the
West Indies it is employed by the negroes for making cordage ham-
mocks and fishing-lines, and in ]\iexico is utilized in the manufacture of
ropes for use in the mines, and in some cases for the rigging of ships.

In South America it has even been used for large cables. Humboldt
mentions a bridge in Quito with a span of 130 feet constructed of ropes
of Agave fiber, some of them 4 inches in diameter.
The name Pita follows it to Spain and Sicily, where it is used for

cordage and mats. It is also made into paper in Mexico, a sample of
"Maguay paper" in the museum attesting its value as a paper stuff.

The sample is clear and white and of fine texture. In JTew South Wales
" it produces such an excellent fiber, of such strong and durable quality,"

it is recommended for cultivation for its fiber alone, particularly as " it

will grow in almost any situation, and so freely that under favorable
circumstances it will flower in from seven to eight years."

The plant is so well known from the examijies to be met with in our
conservatories that a description seems hardly necessary ; however, the
leaves are from 3 to G feet in length, are thick and fleshy, and formed of

hard, pulpy matter intermixetl with the fibers; they are armed with sharp
spines, both at the point of the leaf and along the margins.
When the fiber is extracted by liand the leaves are crushed and mac-

erated in water, and the fibers separated from the i)arenchyma by
beating. The fiber is contained in roots as well as leaves. Another
plan in vogue is to lay the long leaves ui)on a board, and with a square
iron bar held in both hands they are scraped until all the juice and pulp
are pressed out, leaving the fiber ready to be cleaned.

Within late years improved processes of separating the fiber have
been invented, which will doubtless give it more prominence as a com-
mercial product. A machine for the mechanical extraction of the fiber,

* Bromclia sylveairis is ixiso callQd Pita by some autliors, tlioiigli the uame properly
belongs to Agave Americana.

35 AG
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invented in 1867, has been patented by Carlos de la Baqiiera, of New
York Citj", and in the latter part of the year just passed another ma-
chine was brought to public notice by Pedro Sanchez, of Tabasco, IMex-

ico.

The plants come to maturity in about three years, though they do not
flower for eight and sometimes twenty years.

Among other uses of the agave it is employed in portions of South-
ern Europe as a hedge plant, the spiny leaves particularly adapting it

for the purpose. Soap is also manufactured from the juice, and the
fresh leaves cut in slices are occasionally used as food for cattle. The
most important product, however, is the sap, which forms an intoxicat-

ing liquor known as pidqite, from which a kind of brandy is manufact-
ured, as a fui'ther product, known as Aguardiente de Maguay.
Br. Forbes Royle states that the India Pita has been found superior

in strength to either coir, jute, or sunn hemp. In a trial of strength,

near Calcutta, the tests were made with ropes one fathom long and three

inches in circumference, with the following results: The agave or pita

broke in a strain of 2,519J pounds; coir, 2,175 pounds; jute 2,456^
pounds, and sunn hemp 2,269} pounds. An experiment with Russian
hemp and pita, the first named broke with 160 pounds' weight, and the
latter vrith 270 pounds. These experiments show the great strength of

the liber, which is worthy of more extended cultivation and employment
in the arts.

Agave fiber is composed of quite large filaments, white, brilliant, stiff,

and light (in weight). They are easily separated by friction, while at

the same time preserving their stiffness.

VetiUart states that, viewed with the microscope, the isolated fibers

are short, with, slender walls, and very large central cavity. They are
swollen in the middle, and terminate in a point, the most frequent form
of which is that of a spatula blade. They are sometimes lobed or bifur-

cated, and the thickness of the walls varies in the same fiber. It is very
irregular, the exterior profile undulated or toothed to the extremity.

The peasant women of Fayal employ tlie fiber of the '' bitter aloe" in

the manufactui^e of the celebrated " Fayal lace," which has brought such
high prices in Paris, where the greater liortion of this delicate fabric is

sold.

Ill the museum of the department there is a comi^lete scries of the ar-

ticles in the fabrication of which this fiber is employed. There are about
twenty-five women only on the island capable of producing this delicate

fabric, its manufacture requiring practice from childhood.

Fine samples of agave fiber were secured at the Centennial Exhibi-
tion fiom New South Wales and Victoria. Dr. Guilfoyle states that in

the last-named locality ''the plant is of quick growth, and thrives ex-

ceedingly weU."
Agave ASisalana.—Mexican grass, Sisal hemp.—Also called grass hemp.

It is the Cabulla of Central America, and the Losquil Henequen or Jene-

quoi of Yucatan, and produces the fiber known as Sisal hem]>.
Tin's species of agave is not so widely known as the preceding, as its

cultivation seems to be confined to the new world, particularly the West
India Islands, Yucatan, and Central America. Dr. n. Perrine intro-

duced it into Florida in 1S3S, together with the Agave Americana^ and
the records of liia experiments are among the chief sources of inform n-

tion regarding the plant and its uses. The full and complete collection

of Dr. Perrine is most carefully preserved in the museum of this depart-
ment, having been received from the National Museum a few years ago.

.
The native method of extracting the fiber is slow and laborious. It
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is accomplished by means of rude wooden implements!, two examples of

•which are preserved in the museum.*
The first of these is a thin strip of wood, 2 feet in length by 5 iuehcs

wide, notched like a boot-jack at one end, the points, however, being
made very sharp. With this the leaf is sjilit into shreds, and afterwards

is scraped with the second instrument, a piece of very hard wood, 2 feet

long, shaped with three sides, g'iviug it a triangular apr)earance, and
forms three sharp scraping edges. Upon the two ends handles are

formed, and the implement is used in the same manner as a currier's

shaving-knife.

A chemical process which dissolves the green, fleshy parts of the
leaves, leaving the fiber intact, ready for washing, has also been em«
ployed.
In Yucatan the two varieties of the fiber are distinguished as the

Yashqui henequen, which produces the best quality, and the Sacqiii hene-

quen^ which gives the gi^eatest quantity. It is worked by machinery,
and from July, 1875, to June, 1876, Yucatan produced 22,000,000 pounds
of Henequen fiber, 18,000,(!00 pounds of which were sent to British

ports. The remainder was sent to Cuba and Mexico. I am unable to

give the figures as to the American importation in late years, but the
amount must be considerable, as the fiber is now in high favor as a cord-

age material, manufacturers claiming that it has been growing better

and better each year in quality. A few figiu-es are given in the latter

part of the flax and hemp report, under the heading " Other fibers,"

which will give some idea of the amount consumed at present in this

country. A recent report, published in Yucatan, gives the following

figures

:

Taking 1-^ pounds of fiber for tlie yearly production of each Honcqnen plant, we
come to the couchisicu that at present there are more than 18,000,000 of plants under
cultivation. For this number of plants over 4*20 scraping-wbeels are in operation,
moved by 229 steam-engines, with a force of 1,732 horso-power, and 30 wheels moved
by animal power. Each scraping-wheel cleans daily, on an average, 300 pounds of
fiber ; so the 450 wheels in existence do not work at present 1G3 days in the year.

It is estimated that in Yucatan alone a capital of over $5,000,000 is

invested in this industry.

A peculiarity of this fiber is that it resists the action of dampness for

a greater length of time than hemi> or similar fibers, which makes it

very desirable in the manufacture of cable-ropes, &c., used in the riggiug

of ships.
,

In the Annual Eeport of this department for 18G9, page 257, there is

an article on " Jenequen, or Sisal hemp," to w^hich the reader is referred

for details of cultivation and preparation, though the article was doubt-

less written before the introduction of steam-mills and machinery, as

the native mode of treating the fiber only is described. I will quote
but a paragraph from this report in reference to the cultivation of "Jen-
equen," or Henequen, in the United States

:

There is little doubt that very considerable tracts of laud in our own Ciulf States

would be found suited to the production o£ Jenequen, and the introduction of so impor-
tant an agricultural staple would be the more desirable for the reason that arid laud,

so singularly adapted for i-aising Sisal hemp, would never justify the least outlay iu

money or labor for the raising- of any other crop.

Samples of Sisal hemp leaves, fiber, and fine cordage were brought
by Dr. Parry from Santo Domingo and deposited in the museum. These
samples are very fine, and exhibit the strength and beauty of tlii.^ fiber.

Fourcroya gigantea.—Vxmwt Lily.—This is also tlie Cabovja, or Cahija,

* These were also presented to the department with the Perrine collection.
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of the West Indies and Soutli America. The plant is closely allied to

the agaves, and is found throughout tropical America. It grows in

Algeria and Natal, and is said to be common in St. Helena. It has also

been introduced into Madras, and in Australia. It is of moderately
quick growth, and attains great i^erfection. Like the agaves, these

plants have long-lived massive stems, immense fleshy leaves, and i)roduce

their flowers after many years upon tall central stems in i^yramidal,

candelabra-like form.

The fiber is very similar to that of the agave, and indeed is some-
times called Pita, particularly in South America. In Brazil it is called

Peteria, and is described as ." a white fiber, of a silken luster, but of

little tenacity." In Venezuela it is called Cocuisa. Dr. Ernst, in the
catalogue of the Venezuelan Department (Exhibition, 1876), states that

the fiber is very strong, and is used for cordage and gunny bags. It is

prepared in the same manner as Sisal hemp. Samples of the Venez-
uelan specimens are dyed in aniline, to show that it will take color.

I was shown a sample of fiber this winter, sent to a New York manu-
facturer from one of the West India Islands, which I am quite sure was
from the Foiircroya. When received, the manufacturer was delighted

with it, and at considerable expense sent down an agent with machinery
to prepare it for cordage manufacture. From causes not explained, no
results were attained by this venture, and the one specimen only re-

mained—a costly monument to an unsuccessful fiber experiment, or,

pej'haps, to misplaced confidence. But this does not detract from the
value of the fiber in question, and shows, if the sample was Fourcroya,

that the fiber was considered worthy of utilization.

Fourcroya Guhensis.—Samples of fiber from this plant, closely resem-
bling the preceding, were brought from Santo Domingo by Dr. Parry.
The plant is met with in limited districts, and "the large, fleshy leaves

yield the fine, white fiber so extensively used in the manufacture of

ropes." These specimens are preserved in the museum, together with
a sample received from Queensland (Exhibition, 1870), under the name
"Cuba hemp."
Boryanthes excelsa.—Spear Lily.—Habitat, East Australia. This fiber

was met with in the New South Wales and Victorian collections received
with the Australian exhibit (Exhibition, 1870). The plant is "a tall,

straight stem, 20 feet high, springing from an aloe-like tuft of broadly
ensiform-spreading basal leaves, the stem itself clothed with much
smaller appressed ones." The stern terminates in a bulky flower-head
composed of crimson flowers. It is sometimes met with in cultivation.

According to Guilfoyle, who has prepared its fibers experimentally, the
leaves are a complete mass of fiber of great strength, fit for strong
ropes, matting, cordage, &c. It can also be employed in paper-making,
with good results. It is of moderately quick growth in Victoria. The
.specimen has not been thoroughly jirepared, as some of the filaments

are quite white, while the majority are a rust red. They are stiff but
fine, the white fibers being smooth and glossy. In strength, the sample
before me is considerably below the average of fibers in this family.

20.—^PALMACBiE.

We now come to a group of plants, many of which are fiber produc-
ing, and some of them of great celebrity.

The palius are found in tropical countries in all portions of the world,

and are among the most useful plants to man in the whole vegetable
kingdom. Some of the fibers derived from them are of great strength,
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aud oue iu particular, that of tlie cocoa palm, most valuable as a com-
mercial product.

Gocos nucifera,—The cocoa palm.—The fiber of tbis palm is known to

commerce as Coi)\ Kab; and Cocoa fiber. Its names are as various as

tlxe countries in wliicb it grovrs. Among the forty or more appellations

that have been used to designate it, the following may be given as the

most liable to be met with. In the i\Ialay Archipelago it is called

Anoe)' ; Djai sot, in Borneo; Kelpo, &c., Java; Jows-hincUe, Arabia;

Narl-ol, Nasil, &e., Bengal; Oteri, Xew Guinea; Sinlo-Kaica., Japan;
]l{adi Nali or l^ari Kera, Sanscrit, &c.
There is hardly a troi)ical country on the face of the globe where the

cocoa palm does not flourish, and it is imiiossible to ascertain its native

country, though it is thought to be indigenous in some part of Asia, per-

haps Southern India.

In the Coromaudel and Malabar districts, and in the adjacent islands,

it grows in the greatest luxuriance, preferring the sandy and rocky sea-

shores to the higher country, though it is often found some distance

inland. It is common in Africa, and abounds in America and in the

West India Islands. Dr. Parry found it plentifully on the island of

Santo Domingo, where it forms groves on the sandy beaches at the out-

let of mountain streams, and bears fruit abundantly.

Its extensive geograpMcal distribution is accounted for by tlie fact of the tree grow-
ing iu such close proximity to the sea, that the fruits falling on the beach are washed
away by the waves and afterwards cast upon some far distant shore, where they
readUy vegetate. It is in this way that the Coral Islands in the Indian Ocean have
been covered with these palms.

The fiber of the cocoa palm is contained in the husk or rind of the

nut, which is composed of a mass of (7o^r, as the separated fiber is called.

The husks are removed by forcing the nuts upon sharp iron or wooden
spikes fixed in the ground, one man being able to remove the husks
from 1,000 nuts daily. The proper time for cutting the fruit is in the

tenth mouth, as the fruit must not be allowed to get thoroughly ripe," as

the fiber becomes coarser and more difficult to twist, and must remain
longer in the soaking pits, which is a disadvantage, as the fiber is ren-

dered darker. These pits in some of the islands are merely holes in the

sand, and the nuts be under the influence of salt water a year, kept from
floating away by large stones placed over them. Sometimes the nuts

are soaked in fresh-water tanks, and, as the water is not changed, it be-

comes, in time, very foul and dark colored, which affects the color of the

coir. After soaking, the fiber is readily extracted by beating. Fresh
water is said to weaken the fiber, and in fact, too long soaking will

produce this result in any event. The coir from the islands of Kada-
mat, Keltou, and Chetlat, in the Laccadives, is said to be of the be=<t

descrii^tion, a.nd the manufacture into cordage, is done entirely by wo-

men. After it is taken from the pit and sufiiciently beaten, the extra-

neous matter is separated from the fibrous portion by rubbing between
the hands. After it is thoroughly cleaned, it is arranged into a loose

roving, preparatory to being twisted, which is done in a very ingenious

manner between the palms of the hands, so that it produces a yarn of

two strands at once. (Samples of this can be seen in the museum.)
Three large coast cocoa-nuts will yield 1 pound of coir, measuring

about 130 feet, whereas 10 small inland nuts are required for 1 pound,
but it will give over 200 feet. Two i)Ounds of such yarn, averaging from
70 to 75 fathoms, are made uj) into sooties, of which there are 14 in a
bundle, averaging about a maund (28 pounds). A Mangalore mudij

(560 pounds) will thus be the produce of 5,600 nuts, and sliould contain

20,000 fathoiJis (120,000 feet) of yarn.
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Coir liber is used by tlie Spaniards of the Soiitli Seas instead of oak-

iiin for calking their vessels, and it is claimed that it ^ill never rot.

Coarse cloth is sometimes made from the fiber, wbich is used for sails.

The principal use of coir, however, in tlie commercial world, is for cord-

afje and matting. '' The character of coir has long been established in

the East, and is now in Europe, as one of the best materials for cables,

on account of its lightness as well as elasticity." Ships furnished with
coir cables have been known to ride out a storm in secmity while the
stronger made, but less elastic, ropes of other vessels snapi)ed like pack-

thread. Coir cables were used extensively in the Indian Seas until

chain cables were introduced. It is rougher to handle and not so neat
looking as hemp rigging, but is well suited to running rigging where
lightness and elasticity are desired, as for the more lofty sheets ; it, how-
ever, is too elastic for standing rigging. In vessels of 600 tons it is

generally used for lower rigging.

Coir fiber ap])ears in the form of large, stiff, and, as has been stated,

very elastic filaments, each individual of which is round, smooth, very
clean, resembling horse hair. It possesses a remarkable tenacity and
curls easily. Its color is a cinnamon brown. These filaments are bun-
dles of fibers, which, when treated with the alkaline bath and ground
in a moitar, are with difticulty separated by the needles for microscopic

examination.

The individual fibers are short and stiff, their Tvalls very thick, notwithstanding
which this thickness does not equal the size of the iuterior canal. Tlie surface does
not appear smooth ; it is often sinuous and the profile appears dentated. The diame-
ter is not very regular. The points terminate stuldenly and are not sharp. The walls
appear broken in places as ii' they were i)ierced with fibera, corresjionding with the
fissures of the aections.

Tests of coir cordage, by Dr. Wight, gave the following results

:

Hibiscus camiabinus broke with 190 pounds strain, coir broke with 224
pounds, but bowstring hemp {Sanseviera zeylanica) required a strain of

316 poumls to break it. In another series of experiments, made at the

office of the marine board in Calcutta, plain coir stood a strain of 823
pounds, when a remarkably fine sample of European hemp stood 1,967

pounds. In this test the coir stood Xo. 12 in strength and ifo. 1 in

elasticity, stretching 32 inches against 9;} inches for the hemp. Unfor-

tunately the length of rope was not given, though its size was 1^ inches

in circumference.
The cocoa palm has other uses than for food and fibers, which are of

sulhcient interest in connection with its textile uses to briefly mention.

The cocoa-nuts are sometimes used for illuminating purposes, to light

roads, and an excellent charcoal is yielded by the burnt shells. These
in their entire state are manufactured into a great variety of vessels for

household use. The tree itself is used in the manufacture of small boats,

frames for houses, rafters, spear-handles, furniture, and fancy articles of

different kinds. It is exported under the name ofporcupine-wood. " The
Cingalei=e split the fronds in halves and plait the leaves so nicely as to

make excellent baskets, and they form the usual covering of their huts,

as well as the bungalows of the Europeans." These dried fronds
also furnish fuel and are used for torches, or they are made into brooms
by tying the mid-ribs together. The leaves furnish mats, baskets, and
screens, and combs are made fi'om the mid-rib of the leaflets in the

Friendly Isles. Mats are also made of the cocoa-nut leaf cut out of the

heart of the tree, which are described of fine quality, and used in the

Laccadive If-lands a« sails for their boats. A downy fiber is also taken
u'om the plant, which is used to staunch the blood in wounds after the

manner of lint.
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Cocoii-uut oil is one of tlie best known products of tlie i)alm, especially

as it is employed in the manufacture of stearine candles. In the Bast
it is enii)loyed' as laaip-oil, and also for anointiu^i^' the body. Fifteen co-

coa-nuts produce about two quarts of oil. The drink known as toddy or
palm-wine is derived from the dower spathes before they have ex-

panded. It is also distilled, and produces an intoxicating liquor or

arrach. It is also made into vinegar, or, if it is not allowed to ferment,

may be made to yield jagfjery or sugar, which is brown and coarse.

We have thus hastily' intlicated some of the uses of this most inter-

esting and valuable of plants, which furnishes to commerce a most usefid

fiber, and to the natives of many lands food, drink, raiment, house,

household articles and utensils, besides supplying their wants in many
other ways.
The collection of the department contains a full series of coir in the

various stages of preparation, as tlie husk, the loose fiber, yarn, rope,

matting, brushes, and'coir " curled hair" used for upholstering. It is

much esteemed in India for stuffing mattresses and cushions for couches
and saddles. Very little '•'coir" is at present imported into the United
States. An interesting liber specimen is a network of libers taken from
the petiole of the leaf. As seen upon the tree at the bases of the young
fronds, it is beautifully white and transparent, but at maturity it be-

comes tough and coarse, and of the same color of coir. It may be
strii)ped off in large pieces, and the fibers are so straight and cross each
other so regularly, they are used to strain cocoa-nut oil or palm-wine.

Coco,'i criRpa.—Ooroja Palm.—I am not certpdn as to the name of the

plant from wldch this sample of fiber was obtained. It was received

from tlie West Indies through the Interior Department, under the name
CotacGO or Gorojo Palm. Two varieties of Corojo are given in the cata-

logue of ]\L Bernardin, the " Gorojo de la tcna" from the West Indies,

stated to be Gocos crisim^ and the Gorojo^ Gorozo, or Gocoyal h'om Cen-
tral America, without name. Squier states that the Corosal, Coyal, or

Corojo palm* abounds in dry and rocky locations in Central America
and Cuba, and some other portions of tropical America. It is described

as a tree 20 feet high, producing a large cluster of nuts, with a hard
shell, which yields an oil similar to that of the cocoa-nut. The trunk
and leaves of the coyal are armed with long, nan-'ow, hard spines. "The
leaves are lined with a long and excellent fiber called Pita de Corojo, from
which ropes and cords are manufactured. The libers are equal to those

of Henequen, from which they can hardly be distinguished."

The fibers, as examined, present a ribbon-like form, flat and smooth,
and as thin as paper. By rolling between the hands, this ribbon breaks
Tip into innumerable filaments, some of them of great fineness, though
when viewed with a magnifying glass are found to be quite irregular in

size, and not altogether smooth.
It might prove a valuable fiber for cordage, though a drawback (in

the specimen examined) is the presence of little s]>iuos, doubtless those

mentioned by Squier, which are as sbarj) as needles, and half an inch

in length. They are not readily seen, but by grasping a handful of the

fiber in the hand, they make their presence known with painful surety.

As to the fiber being "equal to Henequen, from which it can hardly be
distinguished," the present fiber is far superior in point of strength to

any other fiber in the museum, and in point of resemblance is in no re-

spect like it, either in color, texture, or general appearance. Its tensile

strength with a lateral strain is simply enormous ; by giving the fiber a
sharp twist, however, it parts more easily.

* This is anothar ilhistration of tlic maimer in Nvhich native uaines are multiplied.
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A Juice is extracted from tlie pulpy heart of the trunk of the Corojo,

which, when fermented, becomes intoxicating, like the IVIaguay. This
pulpy heart is also fed to cattle in times of drought when other vegeta-
tion is destroyed.

Attaleafunifera.—Monkey or Para Grass.—This palm is indigenous in

South America., and in Brazil is known by the name Pissaba. In Vene-
zuela it is called C hiquecMque.
The species of the genus Attalea are all lofty trees, with large pinnate

leaves, and yielding large clusters of nuts. Those bfA.funifera are known
as Coquilla nuts. The stem of the tree rises to a height of 20 to 30 feet,

and is straight as an arrow. From the top of this springs a tuft of pin-

nated fi-onds or leaves, often 20 feet in length. The fiber is derived
from the decaying of the cellular matter at the base of the leaf stalks,

liberating the long filaments in large quantities, where it hangs in tufts

often or twelve feet in length. It is used very largely on the Amazon
for cordage and for brooms. Its principal export is to France and Eng-
land, where it is made into brushes for street-sweeping machines—chietiy

in London and Paris. It is one of the principal branches of commerce
between South America and the European markets, eight hundred tons
having been exported to England alone in one year.
The filaments of this fiber are exceedingly coarse, stiff, and wiry, but

smooth and round. It is quite strong when subjected to lateral strain,

but, bent sharply, is found to be quite brittle, and breaks with ease. Its
color is a dark reddish-brown, and the woody interior is cinnamon-col-
ored.

A bale of fiber, together with a number of brooms made from it, for
household use, was received from the Brazilian Commissioners (Exhi-
bition, 1876). Samples of cordage were also received with the Vene-
zuelan collection, called GoMe de Mo Negro. These cables are made in
200-feet lengths, and cost S5 cents to $1.40 per inch of circumference.
That is to say, a cable 200 feet long and 3 inches in circumference would
be worth, at 81 per inch, $3. The cordage is durable and light j swims
on the surface when placed in water.

Oreodoxa rerpa.—"Palma real," of West Indies.—Six species of palms
belonging to the genus Oreodoxa are described—all natives of the West
Indies or tropical America. Dr. Parry, who. brought the museum speci-
mens from Santo Domingo, says the large sheaths of tlie leaves supply
material for thatching, and lining the sides of houses. It is also
used for floor matting and coarse baskets. The external ring of hard
woody fibers on the main stem is pressed out into thin sheathing boards.
The fruit of the species is in common use on the island for feeding hogs
and cattle.

Garyota urens.—The Jaggery Palm.—Samples of fiber from this palm,
as well as tow prepared from it, were received from the Philippine Islands
and from Victoria, the latter prepared by Dr. Guilfoyle. The tree is a
native of Ceylon, and thrives in many parts of India, as Malabar, Ben-
gal, and Assam. It is also indigenous in iforthern Australia.

In Malabar it is called Uvimpannah, and the Cingalese name is Kittul
or Kittool. It is a beautiful tree, growing to a height of GO feet, and is

surmounted by an elegant crown of graceful curved leaves. Tlie tree
is a foot in diameter. The fiber, which is black and v^ry coarse, is useil
for making ropes, brushes, brooms, baskets, &c., and a woolly substance
or scurf scraped from the leaf stalks is used ibr calking boats. It is also
extensively used in machine brushes for polishing linen and cotton yarns,
forcleianing flax fiber after.it is scutched, for brushing velvets, and other
similar purposes. In Ceylon the black fiber i>5 manufactured into ropes
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of great streugtli and durability, which are used for tying eleiiliauts. It

is both regular and compact, and its manufacture exhibits considerable
skill. In Australia, Dr. Guilfoyle says, it is used for making paper.

The fiber is brownish black, the filaments straight, smooth and glossy.

It exhibits considerable tenacity, and will bear twisting, as the fiber is

somewhat elastic. Some of the filaments resemble horse-liair very closely,

and draviTi between the thumb and nail of the fore-finger curl as readily

as coir.

This palm is most useful to man, however, by yielding palm wine,

which is obtained from the flower stalks. From this sugar is manufact-
ured in large quantities, this and two other species of palm supplying
the whole amount of sugar used in Ceylon.
The central or pithy portion of the stalk yields a farinaceous product

equal to the best sago, which the natives use for food in the place
of bread, or boiled into thick gruel. The fruits are reddish berries about
the size of nutmegs, and have a thin, yellow, acrid rind.

Chamccrops (species).—Palmetto.—The Palmetto is only represented in

the Museum by samples of its fan-like leaves and simple stalks, which
are very tough, and are capable of being formed, when s])lit, into bas-

kets, coarse cordage, and a variety of objects. There are specimens of

X^aper in the collection made from the leaves of a species of Palmetto
growing in Florida. The saw-palmetto, Cliamcerops serrulata, which
grows on the coast of South Carolina and in Georgia, is sometimes
used for stuffing mattresses ; they are split into shreds with a hackle,

then boiled, and dried in the sun for a few days, when they are ready
for use. The negroes also make hats from them. The leaves of the
smaller kinds of cabbage palmetto, Ghamccrops palmetto, are sometimes
used as a thatch for barns and outhouses in the Southern States, and
are quite durable. Hats are also manufactured from them, the leaves
being whitened by brushing with a solution of oxalic acid once i)T twice,

after which they are bleached by exposing to fumes of burning sulphur.
They are also made into baskets. The spongy portions of the stem fur-

nish a good substitute for scrubbing brushes, and the palmetto logs
have been used for building purposes, particularly for wharves. From
the dwarf palmetto, Sahal palmetto, fans are manufactured.

Squier states that the fiber of an allied species
(
G. hnmilis) is used by

the Arabs to mix with camel's hair lor the cloth of their tents, and alsr

for cordage. It is also used for sails, and " has been extensively em
Xdoyed in France under the name of 'African hair' in the manuiiicture
of carpets." It is said that the fiber, divested of its glutinous matter,
may be made as fine as flax. " It has been successfully made into sail-

cloth, carpets, thread, and paper."
In the south of Europe palmetto fiber is extensively used in the manu-

facture of hats, brooms, baskets, &c., and for thatching houses. The
French also manufacture a substance from it, which is used as a substi-

tute for horse-hair, which it much resembles.
Palmetto fiber is also manufactured in this country into a kind of

mattress material, a number of machines having been patented in the last

five years for its preparation. It goes under the name of " hard twisted
3)almetto fiber," the source ofsupply being the saw x)almetto, which grows
abundantly in Florida and other portions of the Southern States. It is

manufiictured at about 5 cents a })0und, its use being for the upholster-
ing of mattresses. Although produced so abundantly the manufacturers
are obliged to compete Avith imported fiber brought from Africa. The
American product is held to be superior to the imported fiber, yet the
manufacturers desire a little protection in the shape of a heavier duty
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Oil tlic Africaii product. A manufacturer iu Volusia County, FluviUliv,

t bus writes

:

There is a very great hiudrauce to the Buccessful luauii fad lure of tlits iJbcr bure by
tlio iraportatioirof the African fiber, which is the product of convict l;ibor in a Freuch

priiiou at or near Algiers, and the only means of encouragement * * * would bo a

heavier duty on the imi)orted article.

The palmetto also makes a fine sample of paper, and a patent is held

by Mr. J. P. Herron, of Washington City, for a process for reducing

the leaves. I have examined samples of the paper, but can give no
fiicts as to the extent of maunfacture.

Astrocaryiim ancumai—I question this specimen of Brazilian fiber,

as it was only labeled ^^Auciijn ou AicumJ'* The fiber, however, is

that of a ])ahn, and agrees in description with that of the Tucimi of

Brazil, the species given above. The fiber is obtained from the young
leaves, and is readily secured, as it lies just under the epidermis of

the leaf, which is so exceedingly thin that it is easily rubbed off, leav-

ing the fiber white and clean. In strength it is said to be equal to flax,

and the filaments are so fine that it has received the name of vegetable

wool. In the specimens received by the department the fiber has not

been cleaned, yet in some portions the bundles of filaments are clear

and white, showing off the fiber to the best advantage.
This fiber seems sufficiently strong Ibr fine weaving, and from the

ease with which it is separated might be obtained very chea])ly. Its

use in Brazil is for the manufacture of nets, fish-lines, and hammocks.
Another species, A. vulgare, is found in British Guiana, Triiiidad, and

other portions of South America.
(?) Accompanying the specimen described above was

a bundle of reddish fiber, resembling coir in color, but very soft and fine,

which was gathered from an unknown palm tree by S. L. da Costa Leite,

Minas Gtraes, Brazil.

The specimen is a tangled mass of fiber, the filaments of which, when
carefully extracted and twisted into pack;thread, are tolerably strong.

I do not know in what form the fiber appears upon the tree, or how it is

produced: nor can I find any reference to its preparation, uses, or value
other than a mere mention in a little brochure t issued by the Brazilian

commission (Exhibition, 187G). The author states that the tree grows
upon Doce Kiver, and " from its leaves and petals there come filaments

which, seen in a mass, have the appearance of wool. * * * Facto-
ries should be considered fortunate to be able to count it in their treasury
of materim primas.^^ The fiber is not to be compared with the preceding
in tenacity, though the filaments are finer, softer, and more glossy.

21.™PA"NDANACEiE.

Garluclovica palmata.—This is a stemless species of screw-pine found
in Panama and on the coasts of New Granada and Ecuador. It grows
in shady places, and its leaves, which are shaped and plaited like afim,
are liorne upon three-cornered stalks to 12 feet high.

It is interesting as furnishing the material from which the Panama
hats are made. Those of the best quality are plaited from a single leaf

* While authorities agree that Tucnm is an Astroearyum, Bactrls sdosa is mentioned
as the Tucum in a volume on the resources of Brazil distributed at the Exhibition of

187G, and Astroearyum is called the Tucunian. In the list of fibers by JBernardin, Bac-
iris is called Te.cian.

t "Historical Notes concerning tlic Vegetable Fibers exhibited by Scverino L. da
Costa LeitCj" by Nicalau J. Moreira, M, D.

J
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"^vitbout auy joining, tlie process often occupying two or three montlis,

Tlie leaves are cut young, the stiff i>arallel veins removed, when thoy
are split into shreds, immersed in boiling water for a time, then dried
and bleaclied in the sun.

Fandaniis iitiJis.—The screw-pines, of which there are 30 species or
more, are most abundant on the islands of the Indian Arcliipelago and
on the Mascaren Islands. Species are also found in parts of India.

Some of them grow to a large size, though the nmjority are but 10 or
12 feet high.

The most useful species is P. utili'?, the Vacona or Bacona of Mauri-
tius, which is cultivated for the sake of its leaves, whicli are made into
sacks for coU'ee, sugar, and grain. They are also employed for cordage
in the South Sea Islands, as well as for covering huts and making mat-
ting.

The leaves are not cut till the third year, and are regularly cropped
every second year afterwards. A plant will yield leaves enough for

two large bags. The leaves are prejiared as soon as taken from the
tree, the operation consisting merely in splitting the leaves into fillets,

which are three-fourths to one inch broad at the base, but taper to a
point. They are 3 to 4 feet in length. " One of them will support the
weight of a bag of sugar, or 140 pounds, without breaking."
The sample of fiber was prepared by Dr. Guilfoyle at the Melbourne

Botanic Gardens, and was taken from dead leaves of the screw-pine.
It is quite strong, though poorly prepared, and .very dark colored. The
fiber should be smooth, white, and lustrous.

Among other species P. candelabrum is the chandelier-tree of Guiana,
so named from its manner of branching. The fruit or seeds of some of
the species are eaten.

22.—LlLTACE-13.

This family contains a large number of fiber-producing plants, several
species of whicb are not only well known, but are exceedingly valuable
in a commercial point of view.
The Yuccas, so common in our own country, belong to this family,

and the best known old-world representatives are the "Kew Zealand
Flax" plant, and the species furnishing the famous "Bow-string Hemp"
of India.

Fhormium tcnax.—ITew Zealand fiax.—Habitat, iSTew Zealand. It

has also been introduced into Australia, specimens having been received
from Yictoria. The several varieties are : ITaraJcele, the common variety
of the low lands, FaritaneicJia, the yellow variety of the high regions or
hills, and Tihore, a superior quality. It is also called Xoradi or Korere
by the natives, while the fiber is known by the name ^InJia. Captain
Cook first brought this fiber to the notice of Europeans, he having found
it in common use by the natives of New Zealand, as he speaks of " a
grass i^lant like flags, the nature of flax or hemp, but superior in qual-
ity to either, of which the natives make clothing-lines, &c." It grows
on the north and south coasts of Kew Zealand, and is cultivated in
Australia, though to no great extent. It was brought to Ireland by
Underwood in 1798, and has been grown successfully in the open ground
in gardens in Waterford, Cork, Limerick, Dublin, and Widow counties.
It also flourishes on the west coast of Scotland, thougli the winters have
occasionally been too severe for it. The leaves of the plant in Ireland
grow Lo 5, G, 7, and 8 feet high, and it is propagated by offsets which
are not removed until the parent root is four years old.
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The plant forms large tufts, and lias sword-shaped leaves, growing in

opposite rows, and clasping each other at the base. One variety forms
leaves 5 and feet long, while another is not more than half the length.

Mr. Salesbnry, of the botanic garden, Chelsea, found that plants three
years old will produce on an average 36 leaves, besides a number of off-

sets. Six- leaves have produced one ounce of dry, available fiber after

having been scutched and cleaned, at which rate an acre of land croi)ped
with these plants, growing 3 feet apart, would yield more than GOO
jjounds of dressed fiber. The leaves being cut in the autumn, others
spring up anew the following summer. It is said that the i)lant may bo
shorn of its leaves in the morning, and before the sun has set be ready
for weaving into cloth. Koyle states the leaves are cut when fall grown,
macerated in water for a few days, and then passed under a weighted
roller.

The principal operation is scraping and then separating the fibers with
the thumb-nail, after which combs are employed for a more minute sep-

aration. The fibers are subsequently dried in the sun, and are perfectly

white—some short and strong, others fine and silky. According to the
reports published by the Kew Zealand commissioner at the Exhibition
of 1876, the Maoris (or natives) only use a portion of the fiber upon one
side of the leaf, the leaves being selected with great care. They scrape
the leaf with a muscle-shell, or piece of hoop-iron, on the thigh, after

which it is soaked in water and then dried. Their finest samples are

obtained from particular varieties of the plant, only the youngest and
best leaves being used, and careful attention being paid to the ma-
nipulation. " This native-dressed fiber, however, constitutes but a small
portion of the fiber actually prepared on the island, as large manufac-
tories have been erected, where the fiber is stripped by machinery." Two
modes of dressing the fiber are practiced, known as the " cold" and the

"warm" water dressing. The leaves of the flax are fed to a machine
called a stripper at the rate of 100 to 120 feet per minute. The drums
of these stripping-machines are driven at the rate of 1,000 to 2,000 rev-

olutions per minute, their diameter being from 14 to 20 inches. After
passing through the strijipers, the partially-cleaned fiber is hand-washed
in bundles of about 20 leaves ; these bundles are suspended in water,

and are allowed to soak for al)out t*f0 hours ; the fiber is then spread
out on the bleaching-ground for a time, which varies according to the
weather, and then hung on lines to dry. It is then either scutched or

hackled, or both, packed in bales, and pressed for shipment. When the
stripper is in good order, and the fiber has been fairly cleaned, the loss

in scutching amounts to from 3 to 5 cwt.. per ton, and in hackling from
2 to 3 cwt. In the warm-water dressing the same operations are gone
through with, with the exception that the fiber is washed and placed to

soak from six to twenty-four hours in tanks filled with warm water,
which is either kept lieated by means of fire or a steam-pipe.

]S'ew Zealand fiax fiber is almost white in color, flexible, soft, and of

a silky luster. The bundles of fibers form filaments of unequal size

which are easily separated by friction. It has considerable elasticity,

but readily cuts v/ith the nail. I\Iicroscopically examined, according to

Vetillart, the fibers are remarkable for their slight adherence. The in-

dividual fibers seem very regular, having a uniform thickness, and the
surface is smooth ; they are stiff, straiglit, and very fine, and the cen-

tral cavity is very apparent.
As to tenacity, Eoyle gives the breaking point of New Zealand flax,

compared with flax and hemp, as 23.7 to 11.75 and 16.75, respectively.

In the oijicial hand-book of iSTew Zealand it is stated that "during a
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late severe gale at Aucliland it was found that flax rope, when subjected

to the same strain as Manila hemp {Musa texUlis), remained unbroken,
while the other gave way."
The collection of New Zealand flax samples in the museum is both

large and fine, the finest in the Cnited States, as the Isew Zealand ex-

hibit at Philadelphia was made with great care, over 100 different sam-
ples of the raw and manufactured flax having been sent, and this entire

collection was handed over to the United States Government at the close

of the Exhibition, with the exception of some small duplicate samples
taken by representatives of one or two industrial institutions.

This series illustrates well the native methods of preparing the fiber,

and samples of native dyed (black) fiber are also shown. The machine-
prepared series is very full, and the samples of manufacture include
nearly everything that could be made of fiber. In cordage there are
three-inch cables and ropes of all sizes, horse halters, small cordage,

4 lead-lines, fish-lines (for sea fishing), and twine of the finest finish. The
series of mattings illustrate the many ways that the fiber may be used
in the household, as door-mats, parlor and bed-room mats (in colors),

,and hearth rugs, while the finer kinds of fiber are made into cloth not
unlike linen du(;k, into satchels, table-mats, shoes (a kind of sandal),

sacks, «&;c. Floor matting, carriage and railway mats are exhibited in

variety, plain and in colors. The nets, of which there are many sam-
ples, can hardly be told from linen both in color and finish. It is hardly
necessary to state that these are not of native manufacture, as much of
the fiber is exported, made up into the various articles enumerated.
This is due to the fact that the English rope-makers will not pay for

flax fiber a price proportionate to that given for Manila hemp, and it

has, therefore, been found more profitable to manufacture at home and
export the rope rather than the baled fiber.

Erom an examination of some of the museum samples, which seem to
the touch as soft as the finest flax, I have no doubt many beautiful fab-

rics could be made, and finer than that now shown.
Mui-ray, in a pamphlet regarding the plant, speaks of bed-ticking

being made from it, and states that he has seen " fine fabrics of various
kinds, affording demonstrative evidence that its fiber is susceiitible of
being woven into tissues of the most delicate descrix)tion."

Besides the si)eciraens here enumerated, there is a fine sample from
Qaeensland, and a small scries received from the Smithsonian Institu-

tion (18G9), doubtless originally from New Zealand.
It may be interesting to mention that in the five years from 1867 to

1871, inclusive, as gleaned from the oflicial hand-book of New Zealand,
flax fiber was exported to the value of £280,827, or nearly 81,500,000.
The average for the five years is £56,105, the higest exportation being
in 1870, Vt'hen the sum of £132,578 was realized from the industry by
export alone. In the province of Westland the fla^s grows luxuriantly
on the banks of rivers, and in swamps, and if properly cultivated, and
by stripping only the outer leaves of the plant twice a year, it is claimed
that each acre of land would yield more than two tons of marketable
flax. In many j)ortions of l!^ew Zealand the plant grows Avild, and the
right to cut leaves from the waste lands may be procured from the gov-
ernment at a very low cost.

According to latest official accounts, the quantity of flax pro-
duced has steadily diminished, in Auckland, as well as other locali-

ties; this is due to the present low prices of the fiber, mill owners finding
that £18 to £20 per ton will not remunerate them. In this country Sisal

liemp has driven New Zealand flax from the market. The chief cost in
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coimection witli flax-mills is the motive power. The machines are all

locally made, of simple construction, and cheap. The profits from the

preparation of the liax depend in a great measure upon the situation of

the mill, and the cost of getting the green leaf to the mill, and the fiber

to mnrket. The building for a flax-mill need not be large or expensive,

but it must have a dry store-room, and a baling press. The work in these

mills is largely performed by women and boys.

Sanseviera zeyianica, Sanseviera guincensis, Sanseviera lati/olia.—" Bow-
string Hemp," African Hemp,—These three species are represented in the
Museum collection by large samples of fiber received from the Queens-
land exhibit (Exhibition,"iSTG).

The name Bow-string Hemp, generally given to the first-named species,

has also been applied to other plants of the genus 8. gidncensis, being
called African Bow-string Hemp. S. zeylanica is the best known, how-
ever, and is common on the Ceylon coast, from which it takes its name.
The plant has been known and x)ri?;ed in India from remote antiquity

under the name of Miirva. In the catalogue of Indian fibers (Exhibition,

1862), it is called Moorga, Mazool^ and Moorgavee.*

It is at present known under the vernacular name of Murgavi, Murga,
and Mazooh Its Sanscrit synonym is Goni. The genus Sanseviera

abounds on the coast of Guinea, around Ceylon, and along the Bay of

Bengal, extending to Java and the coasts of China. They are stemless,

perennial i)lants, throwing out runners, and having only root leaves,

wdiicli are thick and fleshy, and usually sword or lance shaped, with
sheathing bases. They floAver from January to May, and the plants

grow wild in the jungles. Tliey are easily propagated on most every
soil, from the slips Avhich issue in great abundance from the roots,

requiring little or no care, and not requiring to be renewed often, if

at all.

Dr. Buchanan found this plant employed in the manufacture of cord-

age at Bangalore, and bow-strings are still made of it in the Su'cars, and
along the coast of Bengal. In the interior of Bengal it is equally (com-

mon and wild, but not so largely used for fiber. The leaves are 3
or 4 feet long when the plant is cultivated, and the fiber, which ex-

tends the whole length, is separated from the pulpy portion. The na-

tive method of i^repariug the fiber is to place these leaves " upon a smooth
board, then pre-ss one end of the leaf down with one of the great toes,

and with a thin bit of hard stick, held between the two hands, they
scrape the leaf from them, and \^ery quickly remove every ijart of the

I)ulp." This is also accomplished by steeping the leaves in water until

the pulpy portion decays, when the fiber is washed and cleaned, though
in some cases steeping dissolves the fiber. It is estimated that 40 pounds
of fi'esh leaves 3i- or 4 feet in length will yield a pound of cleaned fiber,

or over 1,600 pounds of cleaned fiber per acre, at a gathering; with a

favorable season two such gatherings maj* be assured annually.

Eoyle states that the untwisted fiber will bear a strain of 280 pounds
compared with Agave, which bore 270 pounds, though Dr. Wight's ex-

]>eriments gave 362 pounds for Agave to 316 pounds for the Sanseviera.

Dr. lioxburgh ascertained that a line of Moorga fiber 4 feet long bore
a weight of 120 pounds, wlien a cord of the same size, made of Kussfa
hemp, bore but 105 pounds. After remaining in water 116 days, the
former bore a weight of 30 pounds, while thelatter was entirely rotten.

It is not considered equal to Manila liemi).

Fiber of S. gninmisis, which is sometimes introduced into the markets

* Also spylled Moorgalivee.
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of Europe, has been tboug-lit by some to be superior to Kew Zealand
flax. The strength oi" its fiber, as tested by the Agri-Horticultural So-

ciety of India, was found sufficient for hawsers and cables, while their

fineness and tenacity are attested by their being used by jewellers for

thread upon which to string pearls.

S. Roxhurghiana is considered by English authorities as a distinct

species, common on the Bengal coast, and larger than the Zeylanica,
though Royle does not admit it.

S. lanagiiiosa is probably a distinct species ; it is called Katii-Kapel,
and found on the Malabar coast. This plant, upon exijeriment, has pro-
duced fiber as fine and soft as human hair, and possessing extraordinary
strength and tenacity. Very superior examples have been likened to raw
silk, and the firmness of the fiber "induced the Eev. J. Garrowto have
it woven into cloth, which he declared was as fine a piece of cloth as he
had ever seen." The fiber takes color readily. Sanseviera fiber was
formerly considered a valuable paper stock at Trichinopoly, where the
tow was used, while the fiber served as pacldng for steam-engines.

Considered microscopically, " the fibers are fine, and constitute a white,
brilliant filament, possessing a stitfness that does not disappear with
friction. The fibers are hollow, straight, and smooth, with walls of uni-
form thickness. The central cavity is large. The points are sharp and
slender."

In iS. latifoUa the bundles are large, and are slightly refined by fric-

tion. It corresponds in general appearance with the Zeylanica given
above.

Yucca aloifolla, Yucca anf/ustifoUa, Yucca haccata, Yucca fdamentosa,
Yucca (jloriosa.—Variously named Adam's Needle, Spanish Bayonet,
Bear Grass, Aloe-leaved Adam's Needle, «Src.—The collection contains
quite a series of fibers in various stages, manufiictured from one or an-
other of these plants. Tlie AloifoUa and Gloriosa are known by tlie com-
mon names of Adam's Needle, Spanisli Bayonet, Dwaif Palmetto, &c.
The Jilamentosa is sometimes called Bear's Grass, Silk Grass, Eve's
Thread, &c. They thrive in nearly all portions of t])e United States,
and flourish in the poorest soils. Y. (jlorma.. also called Petre by the
Mexican Spaniards, according to Nuttall, "is used for cordage, ropes,
&c., as well as for packing cloth, and is extremely durable." Elliott, in
his Botany of South Carolina, speaks of it as one of the strongest fibers
of the vegetable kingdom.
Natives of the Avarraer portions of the United States, they thrive in

Europe, Africa, India, and Australia. One species finds its way into our
gardens, even in more northern sections of the country, and' are con-
spicuous in the blooming season for their large, white, lily-like flowers,
as well as for their long, sword-shaped leaves, terminating in a sharp
point. There is no record to show that their fibers have ever been em-
ployed other than experimentally in this country, if we except the lim-
ited use made of the fiber by Indians and Mexicans of Arizona or
Sonora, in the rude manufacture of cordage. There is one sample of
rope in the museum, from New Mexico. It is fully half an inch in diam-
eter, very rudely made, the fiber coarse and harsh, but of great strength.
'I'liis sample, aa well as fine specimens of the fiber from which it was
prepared, was derived from Y. haccata. In Bernardin's list I find Yucca
alamentosa is also called Heneqnen (Mexican name of Affnve tSisahma),
IVoTii wliich it may be inierred that the Yucca has l3een' regarded to a
ixTtain extent a commercial fiber, probably exported with the Sisal fiber
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under the one name Henequen,* as Cannabis sativa is sometimes ex-

ported from India with Grofalaria juncea, under the one name of Sunn.

The filaments of Yucca are -white, brilliant, and stiff, composed of irregular bundles,

tlio most of -whicli are large. By rubbing briskly between the fingers the bundles
break np into finer fibers, biit always preserving a great deal of stiffness. The walls
are usually thick, and the central cavity very apparent ; the ends grow slender regu-

larly, and are rounded at the extremity.

Yucca fiber possesses a moderate tenacity, but is somewhat brittle,

and cannot be made to lose its harshness.

In tlie Australian collections (Exhibition of 1S76) there are examples of

Y. aloifoUa, the Aloe-leaved Adam's iTeedle, prepared by Dr. Guilfoyle,

who states that "though a native of South America, it succeeds admu'-
ably in Victoria, and is of moderately quick growth." He also calls it

the Dagger plant. Dr. Guilfoyle sent a specimen of the Y.filamentosa
("The thready Adam's Needle"), which also thrives in Australia, where
" its leaves are found rich in fiber and of good quality."

Little has been done in our own country in the waj'" of manufacture.
A machine has been invented, as will be seen by reference to part two
of this report. Specimens of fiber recently submitted to the writer only
prove what has often been asserted, that Yucca fiber is valuable and can
be utilized for a variety of coarse uses.

Cordyline pumila.—The Dwarf Palm Lily.—Habitat, N'ew Zealand.
The fiber from this plant is another of Dr. Guilfoyle's preparations. The
native name is Ti-raurild. " The leaves of this interesting species of
Cordyline grov/ to a great length and yield an abundance of fiber of long
staple, suitable for ropes, mats," &c. It is also convertible into a good
quality of paper. The fiber is from 2J to 3 feet in length, straight, white,
and glossy, but very stiff, resembling fiber of Yucca or Agave, and seems
to have been extracted in coarse bundles of filaments, which must be
hackled to be reduced to anything like fineness. It is fully as strong as
Yucca fiber, and would make excellent rope of great tenacity.

The plantsof this genus are erect-stemmed, shrubby palm-like Liliaceae,

bearing spreading and very ornamental heads of elongate striated leaves.

The species are found in tropical Africa, in Madagascar, and the Masi-
arine Islands, and in the Malay Archipelago. Two species at least are
found in Australia and ISTew Zealand, and all, doubtless, would pro-
duce excellent fiber. Fiber and tow from Cordyline indivisa, the tall
^* Palm Lily," were also received from the Victoria collection, prepared by
Dr. Guilfoyle. They are not as fine as the preceding, however, though
jiossessing considerable strength. A very rudely-manufactured rope
from the last named species accompanies the collection. This fiber, how-
ever, is darker colored, and possesses little of the beauty of the preced-
ing example, which has been carefully prepared. Neither Eoyle nor
Vetillart make mention of this fiber, though it is named in Bernardin's
catalogue.

Bracccna Draco.—^Dragon's Blood Tree.—Habitat, Teneriffe. Grows
also in Australia. Fiber of this plant was also received with the Vic-
torian collection from the Melbourne Botanic Garden, where it is thor-
oughly established. Dr. Guilfoyle states that " the fiber is strong and
fiexible, but the tree is of very slow growth." It is prepared from the
leaves, and is white, fine, and lustrous, and between 18 inches and 2

* Later I find that A^etillart, in speaking of Yucca, makes this statement : " lb seems
certain that in the cargoes of Pita which arrive at the markets of Europe there is
found a proportion, more or less considerable, of Yucca fiber. It is difficult to distin-
guish the one from the other, and it is adaptable to the same uses.*' In this case itig
exported with fiber of Agave americana.
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feet in length. It is not as strong, however, as the Cordyline before
mentioned, though it is much softer.

B. Draco "has a tree-like stem simple or divided at the top, and often,

when old, becoming much more crowded, each branch terminated by a
crowned head of lanceolate, linear, entire leaves of a glaucus green color,

which embrace the stem at their base." The tree derives its name
from a resinous secretion or exuduation known to commence as dragon's
blood, which at one time formed an article of considerable export from
the Canaries. Some of the plants are gigantic in size, " the colossal
Dragon-tree at the town of Orotovia, in TenerifCe, being 75 feet high and
48 feet in circumferencs, witli an antiquty which must at least be
greater than the pyramids."

Dianella latifoUa.—A specimen of this fiber appears from Australia,
where it was prepared by Dr. Guilfoyle. He states that the plant grows
on the banks of creeks and fern-gullies in elevated situations, where its

leaves sometimes attain a length of 6 feet. He considers the fiber

good, and excellent for paper stock. The specimen still preserves much
of its grass-like form, having been prepared experimentally in a simple
manner. Some of the filaments are white and brilliant; it is quite
strong, a few fibers twisted together requiring quite an effort to break
them.

Its name does not appear in the list of useful textile fibers, from which
it is to be inferred it has not hitherto been known as a fiber-producing
plant of any value.

The i)lants of this genus are indigenous in Australia and tropical
Asia. They have fibrous roots, grass-like leaves (from which the fiber

is obtained), and paniculate-blue flowers. The plants bear many-seeded
blue berries.

23.—JUNCACEiE.

We now come to a group of plants producing fibrous material, but not
fiber in the strictest sense of the word. The rushes and grasses, as a
general rule, are used almost without preparation other than drying,
the entire leaf of the plant entering into the composition of the manu-
factured article, which is coarsely woven, plaited, or braided into shoes,
mats, baskets, &c., or twisted into a coarse kind of cordage. The
" fiber " is sometimes extracted.

J'lmcus vaginatus.—The Sheathed Eush.—Two specimens of fiber from
tills rush were received from the Victorian collection, and are among
the many fibers collected and prepared by Dr. Guilfoyle. The plant is

a native of Victoria, and grows abundantly. It is regarded as a good
fiber plant as well as an excellent paper stock, and the fiber is said to
make a good substitute for human hair. It is a strong growing plant
and is found extensively on the margins of lagoons and water-courses.
There are two farms of it in Victoria, one of which is much smaller

than the other, and which is regarded as the best for fiber, while both
are user! for paper.
Rushes have been employed in one way or another for some of the

purposes of other fiber, but they are generally employed for mechanical
purposes only, as in the manufacture of mats, baskets, chair-seats, &c.
Juncus cffusus is cultivated in the province of Oomi in Japan for the
manufacture of floor mats of the better quality. These are plaited very
closely, the interstices filled with rice-straw, and are all of one si^e,

namely, 3 by 6 feet, so that they can be moved from house to house.
These mats are described as soft and elastic, and are often three or four

36 AG
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inclies thick. For common matting, rice-straw is used, or other rushes,

as Scirpiis laciistris^ Sydro]^grum latifoUum, &c., are employed, which
grow everywhere.
The finer kinds of rushes (J", effusus) are sometimes bleached in the

sun, which gives them a whitish instead of the usual yellow color. Of
the same rushes a lighter matting is made which serves as blinds for

windows, to protect from rain the thin transparent paper which answers
for §'lass. The pith of rushes is sometimes used in making rush lights.

The fiber of the tall variety of Victoria (J", vaginatus) is sometimes
over 2 feet in length, while that of the smaller one is 18 to 20 inches.

In color it is a golden yellow. Under the magnifier the filaments are

exceedingly irregular and rough, and are quite brittle. Twisted together

into a thread they are as easily broken as Manila paper twine of the

same thickness. Specimens of paper were also received, manufactured
from both varieties, as well as from the " CoasfEush," Junciia maritimus.

Astelia Banlcsii.—This is a genus of sedge -like rushes found in the
islands of the Southern Ocean. The plant is a native of Xew Zealand,

and grows to a height of 4 feet. "It is rich in fiber suitable for ropes,

paper," &c. The leaves of A. aZ^^ma, which grow on the sand-hills of

the coast of Tasmania are edible. The fiber is of a dirty yellow color,

the "filaments" exceedingly coarse and wiry; rather brittle when bent
sharply, but of considerable strength when tested with a lateral strain.

The specimen in the collection of the department was prepared by Dr.

Guilfoyle.

24.—Cyperace^.

Lepidosjpermaflexuosum.—The Slender Sword Eush.—Habitat,Victoria.

A specimen of fiber from this species was received with the Australian

collection. It is exceedingly brittle, and can only be used in mats or

similar articles, where it can be coarsely plaited. According to Dr.

Guilfoyle, the material can be had in large quantities, and is extensively

used by the aborigines for baskets, mats, &c. He states that "under
proper treatment it yields a fiber of good quality," though the present

sample Avould hardly verily the statement. It, however, might be used
in paper making, though at best is a poor "fiber."

Lepidosperma eJatius.—The TaU Sword Grass.—This specimen shows
a much better and stronger fiber than the preceding, and would prove
useful for making many kinds of coarse cordage. The leaves and
flower-stalks of the plant gTOw to a height of 9 feet in Victoria, and the
plant is found in great abundance, and can be had in large quantities.

It furnishes a pulp for paper-making, and is used in various ways by the

natives. This spccunen is also from the Victorian collection (Exhibition,

1876), and was prepared by Dr. Guilfoyle.

Cladium radida.—The Black Eeed.—This specimen was prepared by
Dr. Guilfoyle, who says :

"' This coarse-growing, sedge-like grass can be
had in enormous quantities throughout the colony (Victoria). It is ex-

tensively used by the settlers as a thatching material." It is a native

of Austraha. As a "fiber" it is of no value, as it has little strength.

It is doubtful if it would make a good paper-stock.

25.

—

Geamine-s:.

Zca ways.—Indian Corn—Maize.—One of the most interesting exhib-

its in the fiber collection of the museum is a series of specimens illus-

trating the manufacture of corn-husks into a textile material. The
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series includes husks, extracted fiber, spun fiber, or yarn, and specimens

of well-bleached crash and oil-cloths. The specimens were received from

the Austrian Government in 1863, together with a large series of papers

made from the same material.

The first experiments in manufacturing paper from maize were made
under the direction of a Bohemian nomed Moritz Diamant, at the Imperial

paper-mill at Schlogclmuhl, near Gloggnitz. The experiments, how-

ever, were not satisfactory, as the endeavor to procure paper direct

from the unwoven plant fiber was always met with great expense. The
fact that cotton, flax, &c., were first woven and worn and then converted

into paper, suggested the possible conversion of the new material into

textiles first, and afterwards into paper. Thus the first process beeamo
last, and led to the production of a coarse cloth which is useful for forming

the "body" of oil-cloths, as well as for a kind of toweling which will be
useful only as it proves durable. The bleached specimens look well,

however, and have a kind of softness, which, though several removes
from linen, would recommend them for toweling of the coarser grades.

The paper samples appear in great variety, and many of them are

fine and strong. (See the report of this department for 1863, pp. 436-

438.)

Arundinaria tccta.—Southern Cane.—In the paper collection of the

museum there are a number of specimens of pai)er made from a fiber

produced from the southern cane by " steam-blowing," samples of the

fiber being also exhibited. In reducing the cane to this fibrous state,

tightly-compressed bundles of the "bamboo" are placed in steam cyl-

inders or guns 24 feet long and 12 inches in diameter, and there sub-

jected to the action of steam at a pressure of about 170 pounds to the

square inch for about ten minutes. " The gums and glutinous matters
which hold the fibers together are thereby dissolved or softened, and
while in that state the cane is blown into the air by the force of the
steam in the gun, and the fibers are separated by the expansion of

steam among them."
The papers exhibited are of different grades of wrapping-paper,

"book," and "news" paper, some of the latter quite white and clear.

It was claimed by the liatentees of the process that good fiber could be
fui'uished, from the gun, at $5 per ton.

The idea of utilizing so coarse a material for paper is not new. The
Chinese have foa* ages used the bamboo for the purpose of paper-making,
employing "shoots" one or tAvo j'ears old for the i)urpose. The system
of reducing the bamboo is not so simple as the steam-blowing process
employed with cane, for it necessitates macerating in water for a week
or more, after which the pieces—some 5 feet in length—are washed
and placed in a dry ditch and covered with slacked lime for a number
of days, when they are again washed, cut into filaments, and then dried

or bleached in the sun. In this state they are boiled in large kettles

and subsequently reduced to pulp in wood mortars by means of heavy
])estles. A glutinous substance is then mixed with the pulp, and ujion

this mixture the goodness of the paiier depends.

Bamboo lias been and is still used for paper-making in Japan, but only to a very
small extent. The i^aper called Chikvshi, notwithstanding that the translation of thia

word is "bamboo jjaper," is not made of bamboo; the name has only been borrowed
fiom China.

While upon the subject of maize and cane paper it may be well to
mention that quite an industry is CiU'ricd on in the South by the manu-
facture of paper from "bagasse," or refuse sugar-cane as it comes from



564 KEPORT OF THE COMMISSIONER OF AGRICULTURE.

the crushing mills, in. Louisiana. (See closing portion of the second
part of this report.)

Stipa tenacisHima.—Mat Weed.—This plant, which is only interesting

as furnishing a paper substance and not a textile, grows abimdantly in

Algeria and also in Southern Spain. With the Arabs it is called Alfa^ the
French call it Sparte, and the Spaniards Usparto, by which name it is com-
monly known in this country. It belongs to the grass family, growing
in matted tnfts, with long leaves : a bundle of Esparto grass, but for the
color, resembling a corresponding mass of broom. Both in Africa and
in Spain it is manufactured into sandals, hats, baskets, mats, ropes,

sacks, nets, &c. The Spanish sheplierds employ it in making hurdles
for their sheep, and the Arabs use it in the manufacture of household
utensils, weaving it so closely that liquid food can be carried in them.
The young leaves arc eaten by cattle.

The Esparto was introduced into this country over ten years ago.

(See annual report of this department for 1868, p. 260.) In late years it

has been exported in considerable quantities to France and England for

the manufacture of fine paper, sami)les of which can be seen in the mu-
seum, together with the grass as imported.

Vetillart states that when the Esparto is reduced to a pulp and exam-
ined microscopically the fibers are seen to be " short, full, and smooth,
and display a very fine central cavity. They are remarkable for their

flexibility and tendency to curl up ; they are sufficiently uniform, and
the diameter is regular for a great part of its length. The points, which
are rarely fine and sharj), are often rounded, sometimes truncated, bifur-

cated, or notched." The fiber separates easily.

tSpartina cimosuroidcs.—Fresh Vv'ater Cord Grass.—This coa^rse grass

gTOws to a height of from 2 to 6 feet, upon the margins of lakes and
water-courses, in many parts of the United States. A few years ago it

was successfully employed at Quincy, 111., in the manufacture of paper,

the source of supply being the Mississippi Eiver, where it was found in

vast quantities. It cost at the miR about $5 per ton, and made a very
firm, better class of brown wrapping-paper—superior to straw—samples
of which can be seen in the museum. The bruised stalks present quite

a fibrous ax)x>earance.

26.—DlCKSONIE^.

The fiber mentioned in this family belongs neither to the Endogeus
nor to the Exogens, but to a third gToup, known as Acrogens, or top-

growers, which include the tree ferns.

Cihotium menziesil.—Tree Fern.—This plant is found in the Sandwich
Islands, gTOwing upon the high lands at an elevation of 1,000 feet, and
I>roduces a substance resembling silky hairs or down. It is calledPm^
and is used for upholstering pur[)oses, and particularly for stuffing mat-

tresses. It has become an article of exj^ort from the Sandwich Islands

to the United States to the aMiount of several thousand pounds annually,

the most of which, if not all, is consumed in California.

Fulu consists of "the hair-like scales found on the crown of the stem
and about the base of the frond stalks of the ferns." One plant will

furnish but two or three ounces, which requires four years to be pro-

duced.
Two other species, C. glaiicion and Chamissoi, produce the " golden

moss," as it is called by the Chinese, and a species of JDidcsonia which
grows in Madeira also yields a similar substance, which is used for the

same i»urx)ose. It is also used medicinally as a styptic.



VEGETABLE FIBERS. 565

PART II.

OUE FLAX AND HEMP INDIISTEIES.

INQUIRY CONCERNING PRESENT PRODUCTION AND MANUFACTURE.
.1"

In connection with the foregoing report upon the vegetable fibers in

the museum of the Department of Agriculture an obvious necessity

appeared, a showing of the practical as well as technical and scientific

sides of the subject, particularly in regard to fibers which are or may be
grown within our own borders. With increase of population and wealth,

and advance in art and culture, come new and ever-varying wants to

be met, requiring diverse material in all modes of combination. Fab-
rics of strength superior to cotton, textiles of greater tenacity than wool,

and textures surpassing either in cheapness, are the constantly-enlarg-

ing necessity of the times. With a present demand for 35,000,000 yards
'of bagging for cotton, while flax-fiber enough to produce it is thrown
away, the effort to extend the production of flax bagging would seem
to be worth official consideration.

The importation of products costing, with duties, $20,000,000 per
annum, of which instead we should export at least an equal amount, is

a feature in national economy not to be commended. We are introduc-

ing foreigners, hundreds of thousands per annum, and setting them to

fruitless competition with the farmers in the production of wheat and
cotton, cheapening our staple products, while we send abroad for our
sugar, flax, hemp, jute, and many other necessaries suited to our soUs
and climate. It cannot be continued without serious injury to our agri-

culture. The present moment is not too early to call a halt in this

wholesale importation of raw material. One good crop of wheat in

Europe, with ours enlarged to 500,000,000 bushels, would depress prices
and spread panic through the Northwest, which would give a new and
terrible emphasis to the pressing need for diversification of our agricul-

tural industry.

There is increase of flax for oil-making in the heart of the wheat-grow-
ing belt. Its rough straw is used in immense quantities for paper stock
and largely for bagging. Jute can be grown throughout the cotton
States, and there is no further doubt concerning the successful cultiva-
tion of ramie. Abuliton, the mallows, yuccas, and other fiber-bearing
plants growing in wild profusion, invite wholesale utilization. With
more invention, easily acquired skiU in manipulation, and more method
in cultivation, and care in preparation for market, great and permanent
and ever-growing industries maybe built up, providing labor for millions
who need it, and increasing the present prosperity of the country.
In connection with the foregoing report, it was thought advisable, for

greater completeness of the work in certain essential points, to issue a
circular to manufacturers, asking information upon special subjects.
Such a circular was prepared with a view of obtaining, first, statistics
in relation to the fiber-manufacturing interest; secondly, to gain a
knowledge of any recent experiments with new fibers that might prove
worthy of cultivation ; and, lastly, to learn as far as possible the present
status of the flax and hemp industries, and what special encouragements
are needed to further the ])roduction of these fibers in this country.

In January of the present year, copies of the circular were sent to
flax, hemp, jute, and other manufacturers of vegetable fiber (with the
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exct-ption of cotton), and to sucli otlier persons as are interested in tlie

fartlierauce of American textile industries. At tlie same time efforts

•vTcre made by special correspondence and inquiry to secure the latest

and fiesliest information regarding sucli plants as ramie, alnitUon, tlie

malloAvs, yucca, and others, which are susceptible of cultivation, yielding

fibers worthy of utilization in the arts. The subject of new machinery
has also been considered, especially in relation to those fibers which,

produced as yet only experimentally, have been awaiting a cheap means
of mechanical manii)ulation.

The following is the text of the circidar issued

:

i

United States Department of Agkiculture,
Washington, D. C, January 1, 1380.

Dear Sir : A report upon 115 epecies of vcgetaljlc fibers, recently prepared by Mr.

Charles R. Dodge, of New York City, is ready for publication ; but it has been thought
advisable, in view of the rajiid advancement of the jute, liax, and hemp industries,

and of the growing interest in ramie or China grass, to add a chapter, before pub-
lication, bearing particularly upon the fibers named, with the latest information,

statistics, &c., concerning their production and manufacture. It is my desire that
this report be as complete as possible in its economic and practical features, and, de-

Bcribing as it does many new or little-known fibers as well as those of fixed co^araercial

value, with their uses, growth, preparation, &c., to make it of special value alike to

producer and manufacturer.
For the purpose of gaining correct information as to the manufacture of the fibers

named, and a knowledge of other fibers that may possibly be utilized to a very limited

extent, this circular has been prepared, and the appended list of questions submitted
to manufacturers for reply.

As the department is particularly interested in encouraging home production, and
of advancing the cultivation of new or partially-tried fibers that may prove worthy
of more general use, it is of special importance to discrimiuate between native and
imported fiber. If yon have had experience with other vegetable fibers than those
named in the circular (excepting cotton), experimentally or otherwise, any informa-
tion that can be given the department concerning them will be thankfully received,

and credit given in the report. The replies to this circular wiU only be used in pre-

paring a summary of results, which will interest none more than the manufacturers
themselves, and will be confidential as far as it relates to the private business of

individuals, and known only to the compiler.

Any envelope samples of manufactures or of fibers sent to Mr. Dodge will bo subse-

quently exhibited in the museum of tho department, credited to the donors upon the
regular museum labels.

Please reply at an early date, using the inclosed return envelope.
I am, respectfully,

;
W. G. LeDUC,

i:/ Commissioner of Ayriculture.
'* -^

"
'

QUESTIONS.

1. Name of fiber manufactured by you.
2. Source of supply.
3. In what form received.

4. Quantity used per annum ; a imported, h native.

5. Price per pound as received at the manufactory.
6. Do you make a difference in price between the imported and native; and why?
7. What class of goods do you manufacture? Uses of such goods?
8. Can you give a general statement of the amount of each kind manufactured in

1879?
9. WTiat new machinery or processes have recently been introduced?
10. Principal market for goods ?

11. How does the native-grown fiber compare with that which is imported ?

12. ^Vllat experience have you had with ramie or China grass ?

13. Have you ever tested or manufactured other vegetable fibers of native growth,
as asclejjias, abutilou, the mallows, &c., or any of the tropical foliacious fibers, as
yucca, agavo (Sisal hemp), or other fibers, and with what results ?

14. Give views of si^ecial encouragements or hindrances aftecting tho extension of

such manufactures.

At the outset of the inquiry it was proposed to incorporate the gen-

eral results of the investigation in the main report on the fibers of the

museum collection (Part I), and to treat each i)lant under its respect-



VEGETABLE FIBERS. 567

ive title aud iu its appropriate place. Tliis plan lias been carried out

with libers of wlioae growtli aud mauufactui-o wo possess only experi-

mental kuowledge, and also with flas, hemp, and jute, in matters of

general information, history, &c. The economic considerations, ques-

tions of production, supply, manufacture, and tariff relations of the three

named fibers, however, are so intimately related and their interests so

connected, I have concluded to treat them conjointly in this chapter,

forming Part II of the fiber report. The best methods of cultivation

and preparation, particularly of flax, have been presented, and a por-

tion of the report devoted to^ ramie and other fibers with which practi-

cal results have been accomplished. The report is presented in the

hope that our farmers may become more intimately acquainted with

these great soui'ces of national wealth, and do their share towards mak-
ing fiber production in this country an assured success.

PEODUCTION.

It has been stated that next to wool in the fiber production of the

United States flax stands third on the list. In 1850 the product of raw
flax for the whole country amounted to 7,709,676 pounds, falling in 18G0

to 4,720,145 pounds, while, according to the census of 1870, there was a

product of 27,133,034 pounds. Of this quantity over 87 per cent, was
grown in the three States of Ohio, New York, and Illinois, Ohio alone

])roducing over 17,000,000 pounds. In order of quantity New York and
Illinois come next, with something over 3,000,000 and 2,000,000 pounds
respectively. These States are followed by Pennsylvania, Iowa, Wis-
consin, Michigan, Kentucky, and New Jersey, aU producing above a
quarter of a million pounds, Pennsylvania and Iowa together producing

1,500,000 pounds. It is difiicult to estimate the present area in flax, but
it cannot fall much below 400,000 acres. There has been a decrease in

acreage in some of the easterly States, but this is more than compen-
sated in States lying west of the Mississippi, formerly producing com-
paratively little.

The five States of Ohio, Indiana, Wisconsin, and Kansas had a little

more than 150,000 acres under flax cultivation in 1869, and about 250,000
acres in 1877-'78. Ohio produced in 1869 17,880,624 pounds of fiber,

and iu 1877-'78 but 7,343,294 pounds, a tremendous falling off. I cannot
find satisfactory reports of amount of lint ijroduced iu other States for

the last-named date, but the seed figures show an enormous increase in

cultivation in Western States, especially Kansas and Iowa. In 1869

Kansas produced but 1,553 bushels of seed and Iowa 88,621 bushels. In
1877-'78 the production of the same States amounted to 291,309 bushels

and 529,878 bushels of seed respectively. The census of 1880 will show
still larger figures. Hemp cultivation has for the most part been con-

fined to"Kentucky and Missouri, other States producing it only in very
limited quantities. As long ago as 1842 the production of Kentucky
amounted to 15,500 tons. The following table gives the production of

five States since the year 1850

:
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This sliows an increase in the first decade—the i)roduction being
doubled in Kentucky—and a very great decline in the second. The
coming census will no doubt change these figures materially as the pro-

duct of Kentucky has only slightly increased since 1870, varying from
7,000 to 8,000, while in some other States there has been a decided in-

crease. With hemp production, hemp manufacture has also declined
greatly in Kentucky since the last census reports were made. Major
Proctor of the State survey is of opinion that not more than 2,500 tons
of hemp tow are now used in the manufacture of cordage, twine, and
bagging, in the State. He gives as the several causes for the decline
in cordage manufacture the introduction of manila fiber, the decrease in

American ship-building, and the introduction of imx)roved machinery
in the East. " The extent of the change wrought by the introduction
of improved methods is shown in the fact that in 1840, 4,464 operatives
produced $4,078,306 worth of cordage, and in 1870, 3,698 operatives pro-

duced $8,979,382 worth of cordage."

FOREIGN SUPPLY.

The imports of flax and hemp, raw and manufactured, during the year
1879 amount to $5,781,710, and of this amount, $2,798,465 was paid
for the raw material in the ratio of one to two, flax being the lesser

import.
For the foreign flax supply we depend mainly upon six or seven coun-

tries, and in the last ten years but fifteen countries are represented in
all, only eight furnishing a steady supply. Since 1877, inclusive, Eussia
has furnished the largest amountand England next, the last-named coun-
try leading in the seven years previous. A considerable amount comes
from Canada, either in the form of tow or line. The tow being subject
to a duty of $10 a ton when intended for bagging manufacture, though
it comes in free for paper-stock. The Boston market is largely supplied
from Archangel, either direct or via England, though a large quantity
of this fiber also comes to the port of New York. Holland flax is used
to sonxe extent, though it is not in such demand as formerly. At one
time it was considered the most perfectly prepared flax in the market,
being even at the ends well cleaned and strong. Kotterdam and Zea-
land flax is imported in small quantities, and Belgium sends us small
amounts, varying in the ten years from five to seventy-five tons. But
ten tons were reported for the year 1879.

It is difficult to get at the true figures as regards any one market, on
account of the increased amount of indirect importation in small quan-
tities. Messrs. R. B. Storer & Co., Boston, estimate the quantity of
flax—hackled and line—and also of tow received in that market during
the year 1879 to be 3,730,000 pounds. By far the largest portion, oi

3,583,400 pounds, was received from Eussia, and of this quantity
1,405,300 pounds was imported in the form of tow. The small balance
was received chiefly ftom Ireland and the Netherlands, there being
59,500 pounds from the former country and 87,100 pounds from the lat-

ter. Very little line or dressed flax was imported last year, nearly all

of it being hackled or undressed, and flax in this condition of a supe-
rior quality is imported at a slight duty because a partial manufacture.

In 1879 t he flax importation into New York, as per figures furnished
by Barbour Brothers, amounted to 1,420 tons, or 3,180,800 pounds; 970
tons of this was flax costing from $300 to $550 per ton, leaving 450 tons
of tow valued at $225 per ton, a total valuation of flax and tow to the
amount of $600,000.
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Keferriiig to tlie customs figures we find that for the year ending June
oO, 1879, there were 2,935 tons of raw flax fiber, including tow, imported
from seven countries, at a cost of $909,451, a falling oil" from the pre-
vious year of $207,778, and a smaller amount than in any year since
1870, when th€> raw flax imports were 100 tons less.

Tlie following table of quantities and values shows the sources of for-

eign flax supply for the last ten years.

t
•
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The following table of hemp importation shows the source of foreign
supply iu the hist three years

:

Hcni}) inijporlsfor three years, ending June 30, of each year.

Conntries.
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Exports of flax and its manufactures from the Uuilcd States.

yOEEIGK dr. ilE-ESPORT.
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Jute, cocoa, and other fibers and manufactures of, imported and exported from 1870 to 1879
inclusive.

.IMPORTS.

j
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bulk of fiber, i)itchGd upou the load loosely just aa it CDisies. lu some
sections it cannot be sold at any price, and in such a case is otten burned
to get rid of it.

There is necessity for greater care and siiill in the American produc-
tioii to obtain a iiner material, more strength by improved methods of
treatment, and more evenness in length. The Irish and Dutch sow thick
for fine fiber. They have a moist climate, too, which gives better fiber,

although in Northern ISTew York, and ISTew England, Michigan, Oregon,
&c., the latter especially, fine flax can be grown. Farther south, under
a hotter sun, the climate is drier, and therefore not so favorable for the
production of fine fiber. The principal reason for coarseness, however,
is the production for seed, as has been stated. It is sowed thin and not
cut until fully ripe*. The stalks are large and coarse, and the fiber good
for nothing but as a substitute for jute Ijutts in the manufacture of bag-
ging, or tow for paper stock.

I am informed that flax was sent to market from Connecticut sixty
years ago that was strong, clean, and as good as any raised in the United
States at the present time. Very strong and flexible flax also came from
Northern New York and Vermont, but it was not clean. The meanest
flax of those days came from New Jersey, though the State is capable of
growing flax now equal to Archangel flax. What is termed North Kiver
flax at this day, found in the New York market, is strong, but poorly
cleaned.

Different grades of flax are used by the various manufacturers, de-
pendent upon the kind of goods produced. For the finer classes of
goods foreign fiber is principally used, though the American is utilized

to a greater or less extent in all manufactures. Goods produced from
foreign flax are said to be in every way superior, and, of course, com-
mand the highest prices. A Massachusetts manufacturer of crashes and
similar grades of linen goods, using flax from Northern New York,
Canada, and Eussia, makes a difference of one-half cent in favor of
American flax if well dressed, because the fiber is better than the grade
of Eussian used. Another eastern manufactiurer considers best Amer-
ican flax about equal to the third crown Archangel flax, and states that
this grade is less called for when American is abundant and of reason-
able price. The Eussian flax possesses a great advantage over the
American, apart from its quality, in its regular and uniform preparation
for market. Tlie various grades are fixed by a government standard,
and before any fiber is sent abroad it must be examined and graded by
oflicials appointed for the purpose. Manufacturers, therefore, receive a
flax year after year of about uniform length and color, varying in strength
only as the crop varies from one season to another. From want of ex-
perience and united action on the part of our growers, as well as from
the uncertain element of labor, American flax is seldom prepared twice
alike, and the manufacturer cannot tell what he is buying without first

making tests with small samples. The difficulty is increased with the
number of sellers, as no two seem to seek the same standard. Concerted
action on the part of both buyers and sellers would tend to diminish the
difliculty, and with more certain preparation of domestic fiber will come
an increasing demand.
In the manufacture of thread requiring the use of fine flax, the im-

ported is generally preferred and costs about one-third more than tlio

native. Some of the eastern spinners say the native does not operate
smoothly enough to make fine work, and the color is not desirable. The
bad color is easily accounted for through careless rotting. On the other
•hand for coarse uses, as in the maniifactiu'e of bagging, it is held that
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native flax tow is the best, though there is less competition in tliis form
of flax than any other. Canada flax by some mamifactiirers is consid-
ered finer and softer than much of the American, but even here there is

room for improvement in growing, and in manipulation.
It is chiimcd that the only foreign hemp which comes into direct com-

petition with American is that imported from Eussia. American hemp
possesses greater flexibihty than Kussian, though the latter is of more
equal length, as has been explained, and through its less flexibility is

prefeiTed for stays and shrouds. On the contrarj-, Russian hemp can-
not be dressed so fine as the American, and on account of the greater
cheapness of the latter, with equal strength, the Eussian has been
nearly driven from the market. Boulogne or Italian hemp has also great
flexibility with great strength, though coarser and inferior qualities of
this hemp find their way to our market. Owing to the i^resent scarcity

of the American i)roduct manufacturers have been importing largely
from Eussia again. There is a consequent demand for Kentucky hemp,
and it is stated that a much larger area has been planted than in many
previous years. Large contracts are said to have been made for the
crop of 1880 at $5 per 112 pounds. Seed was purchased at $3 per bushel
and even higher, and land rented at $10 to $12 per acre. With a very-

large crop prices may be depressed and some hemp cidtivators may not
realize all their hopes, though the quality of American hemp has been
so greatly improved in late years by better methods of softening the
fiber, and through improved processes in spinning, that it will take a
higher grade of manufacture, and new sources of demand will be created.

Fine-dressed American hemp is too good for standing rigging of vessels,

and can be better employed than in the manufacture of bagging. It is

very fortunate at this time for the fiber industry that twine binding is

coming into vogue in the grain fields, in place of wire binding, to which
there have been serious objections. Enormous quantities of twine will

be required by the grain-binders, either of flax or hemp, and doubtless
the new industry will open many mills throughout the West and North-
west.

PRICES.

Price is such a relative thing, it is impossible to give figures in a re-

port of this nature that can be quoted at the time of publication. So
much depends upon the state of the market, with changes in the domes-
tic and foreign supply, that the price of a product can only be given in

general terms. A majority of the replies to the circular were received
in February of the present year (1880), and the quotations may be under-
stood to apply to that time. In the case of hemi?, however, at the date
specified, the American supply was short, there was a demand upon the
foreign markets, and for a time everything was so unsettled, quotations
coidd only be given from day to day. During March American hemp
rose in price perceptibly, and is now somewhat higher than the following

quotations given as the ruling prices in Kew York on the 8th of January

:

Undressed American hemp, $140 per ton ; single dressed, $185 to $190
per ton ; double dressed, $205 to $210 per ton ; Eussian hemp held at

$265 per ton for the best Eiga ; best Italian, $300 per ton ; medium,
$200, and inferior, $175 per ton, aU of 2,240 pounds. Water-rotted
Italian hemp seUs in i^ew York for about twice the price of dew-rotted
Kentucky hemp.
Eegardiug the home market for Kentucky hemp, I can only give fig-

ures from the Lexington Gazette of about the 1st of March, where the
statement is made that the produce of 300 acres had been bought at $6



VEGETABLE FIBEES. 575

per 112 pounds, the manufacturer offering $7 per 112 pounds for the crop
of 1878, with a i)remium of $50 in additiQU to the $7. 'Ho special reason
is given for this advance, unless it be the demand for twine fi'om grain-

binders, to which reference has been made.
Easternmanufacturers werepayingfor American double-dressed hemp,

$310 to $230 per ton, about the middle of February, and for best Italian,

$300. On the 22d of March the prices of Kentucky hemp had advanced
to 14 cents per pound oji single dressed, and to 16 cents per pound for

double dressed, $313 to $356 per ton, with prospect of a greater rise.

About the middle of February, of the present year, dressed flax was
quoted at 13 to 15 cents perpound, and broken and scutched flax, about the
same time, 11 cents per pound. In 1863 dressed flax averaged 28 cents per
pound, from that pricedown to 15 cents in 1870, and 10 cents in 1879. The
flax mills in the interior are mostly engaged in manufacturiug tow, the
supply of rough flax coming from the country contiguous to the mills

or within a radius of 12 to 15 miles. It is made from rotted straw, grown
mostly for the seed, and is worth as it comes from the thrashing machine
about $3 to $7 ])er ton, delivered at the mill. Much of this is used for

paper stock and for bagging, bringing about $40 per ton. Upholsters'
stock from green straw is worth $35 per ton ; that used for crash and
twine is worth $100 per ton, delivered in Kew York and Boston. Kus-
sian flax tow is quoted at the present writing at about $200 per ton.

The following tables, prepared by Mr. Proctor, give minimum and
maximum prices of hemp and flax for twelve months of each year from
1864 to 1873, It will be seen that the price of Eussian hemp has de-

clined more than that of American:
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simply dew-retted, as it answers equally well for cordage, &c., as the
water-retted, with the advantage of saving the estra trouble- and ex-

pense of the last-named process. The fine Italian hemp is used princi-

pally for spinning into yarns, carpet, warps, lino twines, &c., and now
that American hemp is begiuuiug to be in demand for spiDning pur-

poses a carefully water-retted article of home production will come into

competition with it. To compete successfully with it, however, farmers
will have to learn something of foreign methods of cultivation and treat-

ment of the fiber ; in other Avords, they will be called upon to compete
with foreign skill and experience.

The same may be said of llax-culture ; in fact it is the principal draw-
back to successful cultivation. It is in one sense a trade that is to be
thoroughly learned and followed after it is acquired, and it is only by
long practice and experience that foreign liax-growers are enabled to

produce a uniform fiber upon v/hich reliance can be placed. It is too

much the practice of American farmers to dive into the latest sensation

hap-hazard, trusting to luck and good prices—ready to leave it as

quickly for the next golden promise, be it beet-sugar culture or wool-

growing. It is not to be understood that the farmer must grow flax or

hemp, and these products only, but he must stick to the cultivation of

a certain amount—if he wishes to grow it at all—year by year gaining

new experience and skill, which will insure better prices as he produces
a better article, enabling him finally to comi)ete with European culti-

vators, chmatic conditions being equal. Thus a steady supply will be
createtl, which, in the long run, will be productive of an established in-

dustry and i^rove a source of wealth to the country. The Russian flax

vrill always hold a slight advantage through its grades being fixed by
government standards. A uniform American standard could easily be
established, however, if those interested in the home flax trade would
take united action in the matter. In all probability increased produc-

tion would make it a necessity.

The speciM hinderances to the flax industry in this country are thus

summed up by a manufacturer in the interior ofNew York State :

Low duties on the imported articles ; tlie extensive cultivation of flax iu Canada ;

tlio hap-hazard and -R-astel'iil manner of cultivation and handling here ; not being

able to compete with foreignei-s in cheapness of labor, nor Ln quality and value of the

article. In fact tho price has been so low for the past five years, and there is $o much
labor and expense attending it, that it has not paid the grower his expenses.

At first glance it would appear from the above that flax-culture in

this country was in a truly lamentable condition, and that there was
nothing left for American farmers to do but to accept the inevitable and
let flax severely alone. A little tariff legislation in favor of home pro-

duction might better things somewhat, though it would be foUy to put

on the screws to any great extent before there was a prospect of a home
supply. The "hap-hazard and wasteful manner of cultivation " com-

plaiue:! of must be abandoned for better methods, thereby raising the
" quahty and value of the article," and paviug the way for competition

with other countries. With new and improved machinery the labor and
expense of preparation may be lessened, and, taken altogether, there is

certainly a bright side to the picture. A lesson may also be learned

from a perusal of the following extract from Mr. Proctor's letter, to which
reference has akeady been made. lie says

:

I believe there is a great future for tho hemp industry in Kentucky, and the de-

mand for Kentucky hemp will steadily increase until it is as great or greater than in

past years ; but the demand will require hemp more carefully prepared. Formerly
the demand Avas for cordage and bagging. In the future, in addition to the require-
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ments for those ai-ticles. there will he a large and increaaiTisr domand for spinning into

yarns, for fiuc twines for binding grain, and I believe also for crash towolings and
fabrics of varions kinds. The agriculturist who anticipates this demand by growing
the finer qualities of hemp, and preparing it with care for market, can commatid a re-

munerative price for this product.

To return to flax again, it is TTorth w^liile to encourage its cultivation

from its competition with other crops. If there are 400,000 acres in flax,

if it were put in wheat instead, it would yield five to six million bushels

and aid in reducing the price of wheat. If not in flax it would compete
with the staple products and reduce the price of them. The seed pro-

duced in the five states of Ohio, Indiana, Wisconsin, Iowa, and Kansas
in 1869 was about a million and a quarter bushels. It is probable that

the amount of seed produced in 1878 was not far from three millions in all.

While touching upon the wheat question, let me digress a little : It

has been the study of political economists and protectionists for long
years how to frame tarifl' laws to enable successful competition with the

Old World, and now we are confronted with the spectacle of a people
forced to compete with themselves, or to put it more [)lainly, the older

sections of the country are unable to compete with other sections where
farming is conducted upon high-pressare principles. The Western capi-

talist, with his broad acres stretching away to the sunset, with his gang-
plows, headers, and steam-thrashers, is enabled to grow wheat and make
money out of it at prices which are discouraging to the Eastern agricult-

mist, or even the Western smaU farmer. We cannot all grow wheat,
Sheep and cattle even can be more profitably produced in the fertile val-

leys of the far West, and a "diversified agriculture," with too many
farmers, means growing what everybody else is growing at bottom prices.

But diversified agriculture should mean something else. Beet-sugar
and com or sorghum sugar are no less elements of national wealth be-

cause furnishing a home supply of a product that would otherwise have
to be imported, than are flax, hemp, or ramie even. Fiber cultivation

has perhaps a greater claim, because it is not a new industry, or a for-

eign industry to be introduced into the country. It is an industry native
to the soil, so to speak, that has only languished from neglect, a neglect
that perhaps the national government is to a certain degree responsible.

If the eastern and middle sections of the country cannot compete with
the large wheat farmers of the far West in producing grain, they can at
least do something towards preventing importation of vegetable fiber

by turning their attention to the fiber industries. Western farmers owe
a fair share of their success to imi)roved machinery, and it is through
improved machinery and new processes— turning the corners more
sharply with their eyes wide open—that our Eastern farmers will be en-

abled to produce textile products that shall in time drive foreign fiber

from our markets.

MANTIFACTUEE.

Mr.. Gary, of Dayton, Ohio, a flax manufacturer, estimates that at
present, in the West and Northwest, there are 100 flax-mills, producing
on an average 300 tons of tow of all grades. He estimates three-tenths
for upholstering, four-tenths for paper stock, and three-tenths for
baggmg. One hundred mills, producing an average of 300 tons each,
would give, in round numbers, 30,000 tons as the total flax manufacture
<if the West. According to the percentages given, 9,000 tons each art-

used for bagging and upholstering, and 12,000 for pa|)er stock, the totals
amounting, at a rough estimate, to over a million dollars.

The last census states that there were 60 miUs in 1870 in the Western
37 AG



578 REPORT OP THE COMMISSIONER OF AGRICULTURE.

States. For the whole country, in the same year, there were 90 dressed-
flax mills, 33 for bagging, and 9 for linen goods. Those manufacturing
dressed flax and linen goods were located in ten States. The following
table gives the number of mills in each State, number of hands em-
ployed, and amount of i^roduction.

DRESSED FLAX.

states.

Dlisoia
Indiana
Michigan ....

New Jersey..
New York . .

.

Ohio
Oregon
Pennsylvania
Vermont
Wisconsin ...

Number
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at a very low rate of duty, have driven bagging flax to the wall. It is

estimated that there were about 33,000,000 yards of ba-rging used to

cover tbe cotton cro]) of 1879. Of this quantity about 28,000,000 yards
were made of jute butts and rejections, and tbe remainipg 5,000,000 of

flax straw, principally in the Western States.

It is impossible to estimate the amount of American dressed flax con-

sumed at tbe present time. The replies to the circular upon this

question were not full enough to venture even a rough estimate. It is a
ridiculously small amount at best, too small for a country boasting feuch

diversity of soil and climate, and a farming element characterized by
its intelligence and go-ahead energy. The quality of the last crop was
considerably below the average, and the yield was likewise small. The
quality of Irish flax has also been poorer, and it has advanced so rap-

idly in i)rice that we have had to import more than ever of Russian,
Belgian, and Dutch flax. It is stated that the Russian exportation of
flax in various forms has averaged 80,000 tons for a series of years.

Flax manufacture is increasing in this country, several new mills hav-
ing recently been started in Massachusetts, and, with the revival of
business, others will doubtless spring up and there will be a demand
for all the flax that can be produced if it comes up to the requiied
standard.

A prominent Boston manufacturer, since receiving the circular sent
out by the department, has furnished the American Cultivator an inter-

esting article showing the importance of this industry in American agri-

culture. The writer says in closing:

At one time, while Great Britain and Ireland had $40,000,000 and 1,000,000 sspindles
employed in tiax-spinning, tbe United States had less than $1,000,000 investcd'^ in the
industry. Almost every farmer can grow and manufactnxe a small crop of flax toad-
vantage. The last census shows that 1,730,000 bushels of flax-seed were raised, an
insignificant quantity compared with the importance of the article. This would be
enough to support three linen factories of about 20,000 spindles each.

It is well known that American cordage is made mostly of Russian hemp,* and the
government manufactures its own cordage for the rigging of its navy, also using Rua-
eian hemp. Looking to our own interests, wouldn't it be to our advantage to make
our own cordage from American flax or hemp for about half the same money ? Flax
is more quiet in the market now, but it is believed that the demand for it is goin'' to
be much larger than it has been in past years. With the introduction of improved
flax machinery; the yearly product should now be mUlions of bushels, producing fiber
enough to make this country independent of the foreign product. The average" prod-
uct of seed is between 6 and 7 bushels per acre, with 600 to 900 pounds of straw.
Compared with grain crops flax, in many localities, is a much better crop for farmers.
The industry is destined to become an important hranch of agricultural labor in
thi» country, especially tliroughout the Northwest.

As an illustration of the extent to which hemp is used, according to
the statistics of Massachusetts, in 1875 the stock used by linen and
cordage manufacturers in that State was 1,912 tons of flax, costing $300
per ton, and 14,065 tons of American hemp, costing $160 per ton.
In a recent communication on the subject of Kentucky hemp, Mr. J,

E. Proctor, of that State, says

:

The manufacture of cordage from hemp began in Kentucky as early as 1795, and of
lieuip bagging for cotton balea in 1801 or 180'.>, and the increase in tlie manufacture of
theijo articles was very great. In 1840 out of 388 establishments in the United States
engaged in the manufacture of cordage, 111 were located in Kentur^ky. In 1850 the
establialuiu'uts in Kentucky had increased to 159, producing $2,311,199 worth of ba"--
ging and cordage. In 1870 the manufacture had so declined that only 9 eatablisS-
)nents were rctm-ued on cordage, producing $178,182 worth of material, and 11 estab-
lishments engaged in the manufacture of bagging, using 6,293 tons of Ameiican
hemp.

" The writer makes a slight error in this statement, as but little Kussiau homp hcwii
been imported in late years, the American product being cheaper.
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It 18 generally believed that jnte bagjpng has permanently supplanted liemp bag-

ging, and tbat hemp must seek other uses. While this is measurably true—and it is

also*that hemp is rapidly being introduced in otber uses—it is also true that by im-

proved processes' in spinning tow it is possible to make a superior and higher priced

bagging from hemp tow than from jute. The low price of Kentacky hemp, and the

improved methods of softening and rendering it capable of being spun, will compel

manufacturers to use it more than formerly,, and we may expect to see an increased

demand for hemp for spinning purposes.

The first Kentucky hemp hackled for the Eastern market was probably in 1844. The
dressed line was sent east and was used in cordage ; the tow was used in bagging at

home, the dressed hemp costing the Eastern cordage-makers about $400 to 1500 per

ton; As the home demand has decreased the Eastern demand has increased. Ten
years ago out of 5,000 tons of hemp "dressed" in Lexington the East took 2,200 tons

;

the rernainder was made into ball-rope and bagging at home. Now the East takes all

the hemp bandied at Lexington and all the dressed hemp from Frankfort, showing an

increased demand for hackled hemp in the Eastern market. Spinning machinery was
first adapted to flax fiber. Gradually machinery has been made stronger and more
suitable to the spinning of hemp, and"in France, Italy, Bavaria, and other European
countries the spinning of hemp by machinery has made rapid progress. The manu-
facturers in the eastern part of the United States began some years since to mix hemp
with flax in the manufacture of yams, crashes, twines, &c. The products, with the

exception of coarse twines, being all sold as flax.

Hemp is not altogetlier a Kentucky product, altliough this State has

for a long time led in its production. It can be grown with equal success

in Missouri and Illinois and other Western and Southwestern States. Its

cultivation, as far as conditions of soil and climate are concerned, could be

extended over quite a range of country if the farmers were to turn their

attention to it, and there was a demand for aU that might be produced.

The following letter from a Kentucky hemp manufacturer, bearing upon
this sul)ject, is worthy of perusal:

Lexi^'GTOX, Ky., March 12, 1880.

Dear Sir : Permit me to make a few statements in regard to hemp ctilture. First,

Kentucky has but thirteen counties that can grow hemp, and hemp land has been

rented as high as S20 per acre, to be sown in hemp this year. To buy land it will

cost from S60 to $100 per acre. That is too high for farming land and the hemp cult-

ure is finding its way west where land is much cheaper, and more hemp can be raised

to the acre than here. It has been tried in Kansas and Nebraska in a small way, and
has proved a success. Several farmers have gone from here.

I am fifty-four years of age, a rope and twine maker by trade, having gained my ex-

perience from working fillers for many years.

I remain, verv respectfullv,

Charles Richard Dodge, Esq. TITEO. TEBAW.

On the Pacific slope jute seems to hold the first place in coarse fiber

manufacture. Large quantities of Calcutta jute are emjjloyed in the

manufacture of grain-bags, wool-bags, fleece-twine, burlaps for baling

purposes, hop-cloth, yams for fuse-making, and other uses. In 1879 one
lirm in San Francisco manufactured 6,000,000 bags, 12 ounces weight

(22 by 36 inches), for the sacking of wheat; 100,000 bags, 3h to 4 pounds
(size 40 by 90), for baling wool; 100,000 pounds twine, and over 50,000

yards of burlaps. Bagging and burlaps are not the only uses to which
the coarser kinds of jute are employed, as large quantities of this fiber

are consumed by the Eastern manufacturer in making cordage and small

rope for inland purposes, where no great strength is required. The
finer jute fiber enters intQ the fabrication of many kinds of flax goods,

such as coarse crashes, cheapening them materially, and answering the

purpose just as well, provided they are always sold as mixed goods.

Large quantities of jute and linen mixed goods are imported into this

market from Scotland, which country it is said controls the jute trade.

Until jute becomes a native product and is pi'oduced clieaply and in

sufBcient quantity to make it an American industry, foi- the sake of
national prosperity, we can do no better than employ native fibers to as

great an extent as possible in the manufacture of such goods as have
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been enumerated above. That hemp is being so utilized by the Eastern
manufacturers is a step iu the right direction. What is needed is a
steadily increasing suj)ply and demand which shall build up a healthy
industry.

The statement was made this spring, about planting time, that " our
people [in Kentucky] are almost wild about hemp." Figures were given
showing the prices paid for seed and rent of laud, and it was surmised
that the farmers might be " running it into the ground." This is one of

the unpleasant phases of liber production—and indeed the same may be
said of an^' crop giving an irregular supply and demoralizing legiti-

mate cultivation. The price is high; there is little of the product on the
market, with a demand for it ; and everybody goes into its cultivation

pell-mell. In the mean time the manufacturers look abroad for their

supply, buying largely and making contracts ahead ; the new crop comes
on, and prices are depressed; the farmer loses money, or at least does
not meet with his exijectations, and hemp culture is declared " a delu-

sion and a snare."

While this should deter farmers from rushing into cultivation reck-

lessly, growing the fiber because nearly everybody else is growing it,

and expects to make a pile of money out of it, it should not prevent
those who wish to make fiber production a part of their farm practice
from going into its cultivation. Well-grown and carefully prepared
fiber will find a market, and as manufacturers become certain of a regu-
lar supply there will be an increasing demand. Already there is a pros-

pective demand for hemp in the manufacture of twine to supply grain-

binding machines, which it is said may tax the productive capacity of
two such States as Kentucky and Missouri. A correspondent of the
Lexington Gazette, writing upon this new industry, says:

Iron and wire have advanced eo materially as to make twine mucli cheaper, besides
being preferable in other respects. One pound of twine of the required tensile

strength for binding grain, say 65 pounds strain, will measure 800 feet to the pound,
while wire of the requisite tensile strength will only measure 300 feet to the pound,
and thus it will he seen that twine ai 26| cents per pound (it is now 15 cents) is as
cheap as wire at 10 cents per pound, and it is likely to be higher. One party iu this

city (Lexington) has a contract for sixty tons of twine to be used for binding grain,
and some au3 iety is felt to get an adequate supply. Twine binders ai"e coming largely
into use, and must eventually supersede the wire binders.

Although the use of hemp may be largely turned in the future to the
manufacture of twine, cordage, and spun goods, it is still claimed by
Western bagging-manufacturers that, if sown thick and cheaply con-
verted into tow, remunerative prices can always be obtained for a fiber

for bagging purposes. The class of hemp tow referred to, compared
with jute butts, would command 2i to 3 cents per pound. Our farmers
can readily tell whether they can grow it at these figures and make any
profit out of it. The statement was made by the Saint Louis Board of

Trade a few years ago, that in the Eastern markets Missouri dressed
hemp has the preference over that grown iu Kentucky, at the same
price, though the latter State with a large and superior crop in 1876 was
able to undersell Missouri.

TARIFF CONSIDERATIONS.

How will tariff legislation better the prospects of flax culture? At
present everything seems to favor the manufacturer. The argument is

used that raising the duty would only increase the price of goods of do-
mestic manufacture and make competition with foreign goods impossi-

ble, as we produce neither an adequate supply nor the requisite quality.
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Snch an argument has weight viewing the case from the manufacturer'a
standpoint, but would not a little protection at the same time prove an
incentive to home production of the raw material and enable us to keep
at home a large share of the $800,000 now paid out to foreign producers!
As it is, little dressed flax is imported, the manufacturer buying scutched
flax as a partially manufactured product, at a low rate of duty, and dress-
ing it here. The ratio of foreign to native-dressed flax used in the United
States is said to be about 7 to 2. The flax is hackled in Europe, reduc-
ing it one-half while doubling its value, and it is then imported at about
the same as the raw material. With a protective tariff a vast industry
would spring up, and our farmers would reap a portion of its benefits.

There is another consideration of far more importance to the flax

interests, the bare statement of which should prove its own argument.
In the case of dressed flax it is claimed we could not at once furnish
anything like a supply should the foreign markets be suddenly cut off.

That does not alter the fact that we do now grow hundreds of thousands
of acres of flax straw, the greater part of which is wasted after the seed
is taken off. Why is this vast production allowed to go to waste ? A
manufacturer of Muncie, Ind., thus answers the question:

It can only be attribiittxi to defective and ignorant tariff legislation. In 1879 there
was imported 119,:^)95,'200 ponndsofjnte bntts, used exclusively for paper and bagging
maaufactare, at an average price of' 2^ cents per pound, including $6 per ton specific
duty. At this low price flax-straw manufacturers are unable to compete with jnte
butta. In the same year there was imported 1,300,458 bushels flax-seed, averaging
$2.40 per bushel. Covering for cotton, allowed at 10 cents per yard, for which it could
"be furnished, would diistribute throughout the Western States about $3,300,000 derived
from an article that at present is principally wasted. Besides giving employment to
thousands of laborers, it would also give flax culture an impetus that would enable
us to supply the demand for seed instead of our having to grow com, wheat, and hom-
iny to export and trade for it, paying freight both ways, together with the different
margins of speculators.

I would strongly recommend the appointment of a commission, comprising men
thoroughly convepHant with their respective branches of manufacture, re^wiriw^ pro-
tection, iu order that each may be intelligently represented in an action by Congress
for the revision of the present tariff.

An Ohio manufacturer, writing ftom Cuyahoga Falls, says of the flax

industry

:

It was greatly hindered by the hostility of the New York cotton-brokers, apparently
in the interest of the juie-bagging manufacturers, which led to the stopxjage of our
mills during the year 1879.

I do not know to what special action the writer refers, but I am in-

formed by jute-manufacturers that the New York Cotton Board wlQ
receive no cotton whatever baled with flax bagging, giving as a reason
that flax bagging is so dirty it makes a difference in the price of the cot-

ton. This would seem an unjust discrimination—certainly in the interest

of a particular manufacture—and tending to discourage flax-bagging
manufacture. I cannot think, however, that the point is made against
flax-bagging in general, but against bagging made of unfit material.
In 1878 the various cotton exchanges of the country took action to

discriminate against poor bagging manufactured from unfit material.

Green or unrotted flax-straw is held to be objectionable when made into

bagging, as cotton baled with such an article is not only injured by the
fragments of bark and " shive," but is liable to be stained by it into the
bargain. The Board of Trade of Saint Louis, in commenting upon the
action of the cotton exchanges, says that native flax, if well prepared for

use, reaches as high a standard as any other article used for the manu-
facture of bagging. In the Western markets jute has almost a monopoly,
some hemp bagging stiU finding its way to market with occasional lots
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of bagging from well-rotted flax. The prices of bagging in the Saint
Louis market a year ago—the lowest ever known—ranged as follows

:

Flax, 7 to 8 cents per yard ; hemp, 9 cents; and jute 9J to 10 cents.

The following is received from Austin, Minn.

:

Since 1S72, Trlien Congress took ojff tiio duty on jute, it lias been impossible in tbis
State to manufactnre baogiug for cotton baling. I bad jnst undertaken to manufact-
ure it. Now no use of tbe vast acreage of flax fiber is made but in one establi.sbment
in tbe State, and tbat for npbolstering purposes. Tbousands and thousands of dollars
worth of tiber in this State and Wisconsin is rotting upon the fields. Although I am
out of the biisiness I am satisfied that, with proper encouragement, a new source of
revenue might be opened to the farming and manufacturing interests of these two
States.

At the recent Ohio agricultural convention, Mr. J. M. Allen, of Colum-
bus, presented quite an array of interesting facts upon this subject. He
has kindly sent me a synopsis of his paper, from which the following ex-

tract is taken:

In 1869 there were about 90 mills in operation—14 of them bagging-mills—running
about 140 looms. Thirty-six of them were in Ohio, distributed through almost as
many counties, giving employment to about 4,000 liands, who received some $200,000
per annum in wages. These mills consumed nearly 30,000 tons of raw material, for
which the farmers received about $1,500,000. The op^^rations of IS69 aggregated
nearly $2,000,000, about all of which was direct production. The cotton crop of the
country had to be bagged. In 18(56 less than three-sixteenths of the cotton crop was
covered with flax bagging, but such was the increase of production that in 1869 and
1870 quite three-fourths of it was thus covered, leaving but one-fourth to be covered
by the foreign product. The flax crop had increased in the same period from 52,546
acres and 12,000,000 pounds to 90,000 acres and 80,000,000 pounds of fiber, an increase
of about 400 percent. With proper encouragement aud protection this increase could
have been maintained for years to come. But in 1870 the duty upon gunny cloth {the
foreign product coming m direct competition with flax) was reduced to such an extent
as to make the manufacture in this country impossible, and in 1871 every flax-mill in
the country was closed, and privileges, machinery, and expensive experience went
down.

The year 1871 in the above should read 1872, as in the year 1871 more
flax was used in bagging than all other materials together. The pro-
duction of Saint Louis alone for 1871 is stated in round numbers to
have amounted to 3,250,000 yards. In this manufacture the raw ma-
terial consumed was as follows : Flax tow, 14,199 bales

;
jute and jute

butts, 8,501 bales ; hemp and hemp tow, 4,756 bales. This shows a con-
sumption of Western-grown fiber (flax and hemp) to the amount of nearly
10,000 bales, 27,500 manufactured; a fraction over 30 per cent, only of
imported jute fiber being used. The history of the year previous shows
that the supply of the home product was not equal to the demand.
The cotton crop of 1870, reaching nearly to 4,500,000 bales, taxed every
bagging loom in the country to its utmost capacity ; and even with the
opening of new factories, large orders for bagging went abroad to make
good the short supply which seemed inevitable. It is stated that there
was constant antagonism during 1871 between holders of raw material
and manufacturers, and, in order to effect sales, prices were gradually
"forced down." This may have led to the reduction of the tariff on
jute for bagging manufacture.
To return to the question of protection, even the manufacturers them-

selves desire a little " encouragement," in the way of a free introduc-
tion of the raw material as well as of machinery. The superintendent
of one of the largest flax-mills in Eastern Massachusetts thus writes:

There is every encouragement in the world for investment in flax and hemp spin-
ning. Properly conducted, it is a very remunerative busiuess. One thing, our ma-
chinery should be introduced customs free—raw material also free. Oar native skill,
with a little added experience, will be able to keep from oar market the milliong of
Iriah, Gennaa, and French linens suinually imported.
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A Delaware jute manufacturer writes

:

For several years i)ast tlie absence of profit has been the chief discouragement.
Now, however, with the revival of business, from itsiaving been almosf impossible
to get the cost of production, a decided improvement in this respect has taken place.

Should this state of things continue, as the quantities of jute goods imported largely

exceed those produced at home, we have little doubt that the domestic production
will rapidly increase. The machinery used is mostly imported at a duty of from 35
to 45 per cent, ad valorem. The raw fiber used is also subject to a tax of $15 per ton
(specific; while some of the principal productions, such as burla^is and carpet yarns,
are subject to a duty of but 25 per cent, ad valorem. With the immense factories,

large capital, and long experience of the British manufacturers, added to their ability

to purchase the fiber at $15 per ton less than Americans, and their ability to buy ma-
chinery at about 40 per cent, less, including freight, it is almost impossible to compete
with them where but a 25 per cent, ad valorem duty is imposed on their productions
except when the price is high. Hence, the burlaps used in this country are almost
exclusively imported.

Another manufacturer writes to the same effect, that the chief hin-

derance to successful flax and jute manufacture is foreign competition

—

not quite duty enough on coarse linen goods. If protection is good for

the manufacturer, and will enable competition with the foreign markets,
ynll not the farmer derive equal beneht from a protection which will en-

able him to compete with the foreign producers ? It certainly is a ]ioor

rule that does not work well both ways. If the statement of our cor-

respondent in Dayton, Ohio, is correct, that there is flax enough grown
for the seed alone in the United States to supply all demands and uses
for the fiber, and that a little protection against jute and foreign tows
would place the flax industry of the Northwest upon its feet again, is it

not worth consideration ? The tariif question is a grave one to settle, as
there are so many conflicting interests involved. It is a question that
cannot be decided hastily in favor of the interest representing the
greater amount of capital, or having the greater influence. " Powerful
pressure " is a good motive as far as it relates to the running of a steam-
engine, or the turning of a turbine water-wheel, and particularly so if

the machinery of a large manufacturing establishment is moved in con-
sequence ; but it is not an agency to be used in securing wise legisla-

tion. There is but one way to grasp the question, and that in its rela-

tion to the best interests of the whole country. We cannot legislate

for the benefit of the manufacturer alone at the expense of native pro-

duction of the raw material ; neither can we protect the farmer at the
expense of the final consumer. There is a point, howeter, at which the
best interests of all classes will be subserved, and any effort that may
be made toward an equitable and just tariff in regard to fibers will lead to

the establishment of native industries, which will prove to the country
a vast soui'ce of wealth.

CULTIVATION.

In this limited report it is not proposed to give a treatise on flax or

hemp culture, but to indicate briefly a few of the most essential i)oints

in its profitable production. That it is not an exhaustive crop, as

urged by many, is abundantly proved by repeated chemical tests in this

country and Europe, showuig that flax takes less inorganic matter from
the soil, per acre, than wheat, oats, barley, or tobacco. It must, how-
ever, prove an exhausting crop, as its cultivation is practiced in many
portions of the West, where the seed is sold to the oil mills, the straw
burned, and nothing returned to the soil. As the fiber is composed of

elements taken almost wholly from the atmosphere, while the mineral
elements of the soil are found in the waste material of the plant, the
only rational course tc pursue suggests itself.

If, therefore, only the fiber is sold, the oil extracted from the seed, and the residue
mswie into oil-cake and f«d upou th& farm, the plant xetted upon the laud on «rluch it
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is f^rown, BO fhat the glutinous Bnbstance -vtashed out in the process be returned to

the land, or, if water retted, the steep water pumped up aud spread over the land, and

the shive or woody part composted with the manure of the farm, or simply spread

over the land, it will be found that, instead of deteriorating, land will steadily im-

prove under the culture of these plants, and at the same time yield a fair profit to

the farmer.

Foreign flax-producers are of tlie opinion that flax improves tlie soil

instead of ser\ing to impoverish it, and that a peculiar advantage at-

tending the cultivation of hemp and flax is that a crop of the former

prepares the land for the latter, and therefore a crop of hemp is a clear

gain to the farmer. Hemp has been grown for a number of years upon
the same ground in Kentucky without the fertility of the soil being per-

ceptibly deteriorated. There seems to be no reason why flax culture

cannot be carried on as profitably in this country as in any other if

proper care is taken to keep up the fertility of the soil, due attention

being paid to rotation, and, above all, bestowing upon the crop careful

culture.

Mr. Proctor gives as the rate of yield of flax in Ireland 300 to 521

pounds of fiber to the acre, and an enormous yield of 1,210 pounds is re-

corded. The average yield for Belgium in ten years amounted to about

470 pounds. In France the figures are stated a* 505 pounds, Holland

471, and Eussia (where less care is taken) 280 pounds to the acre is re-

corded. Land is less expensive in this country than in foreign flax-grow-

ing sections, and importing the fiber must add to its cost, so there is

every encouragement for flax-growing in this country for those who wish

to farm with brains.

In selecting a soil for flax-growing, a moist, deep, strong loam upon
upland will give the best results. Barley lands in the Middle States are

held to be the best, and in the Western States new prairie and old turf

lands are frequently chosen. A weedy soil is not to be thought of, and,

in this connection, manures that are liable to contain ungerminated seeds

should be avoided.

A New York State flax-grower of long experience considers that heavy
clay loam stands first as regards both fiber and seed

;
gravelly loam second

best—produced but half a crop ; light sandy loam and coarse gravel third

best. In Kentucky and other hemp-growing States this crop is consid-

ered " an excellent preparation for flax, freeing the land from weeds

;

and if the hemp was retted upon the land and the shives burned or,

better, spread it in the spring, the land would be in good condition."

Flax culture in Russia is conducted upon alluvial soils, on the vast
plains in the interior, which are subject to annual overflow from the

rivers, leaving a rich deposit upon the soil. It is therefore the lack of

high culture in Russia that accounts for the lower grades, and less quan-

tity per acre, of flax. The roots persetrate deeply, and deep loam that

is not liable to excess of moisture nor yet too great a degree of dryness,

is the best suited to the crop. Such soils are found in river bottoms.

The soil of much of our prairie land in the west will answer for flax cult-

ure, and recent timber lauds are also considered good if there is proper
drainage. It has been asserted that " the Livonians, when clearing a
forest, burn the wood upon the surface as a preparation for flax," and
that such a soil is preferred by them to any other.

One great element of success in foreign flax cultivation is the careful

attention paid to the rotation of crops. In Flanders, growing the crop
upon the same ground once in ten years is considered the best system,
though the plan is not always adhered to. A favorite rotation in Flan-

ders is potatoes j barley, seeded with grasses j meadow, cut for soiling
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stock; pasture; and fifth, flax, or one-half in oats, so, on the return of
the rotation, the part that was in oats may be put into flax.

Jlr. Proctor states that it is the custom in Belgium on good soils to
put in flax after clover, tobacco, hemp, or wheat, while on hght soils the
crop will be barley or rye, with turnips following them the same year. In
Ireland one plowing after wheat is considered sufficient, though two and
even three are better. Large crops are also obtained upon peat bogs and
clay substratum. Of the soil of Belgium which grows the finest flax, it is

said that its fertility has less to do with the successful production of flax-

fiber than the careful culture bestowed upon it. In addition to this, it

is to " the unstinted supply of manure, of which the quality and mode of
action on the soil and plants is a matter of careful and anxious study, to
an equally careful attention to the quality of the seed and the properties
of the plant, and last, but not least, by carrying out a well considered
system of rotation, that the Flemish farmer owes his success in flax-

culture."

In our own country it is desirable to plow in the fall, and again in the
s;gring as early as practicable. The soil should then be harrowed and
reduced to fine tilth. If the land is at all cloddy it should be rolled.

The best manures are phosphates, plaster, ashes, and salt. Three or
four bushels of a mixture of equal quantities of the three latter have
been used as a specipJ flax-manure. According to Dr. Ure, 30 pounds
potash, 28 of common salt, 34 of burnt gypsum, 54 of bone-dust, and 56
of sulphate of magnesia will replace the constituents of an average
acre of flax. The Belgian farmer prefers liquid manure, "collected
mainly from the cow-house, stable, &c., and allowed to ferment in cis-

terns built for the purpose ; with this the oil-cake is mixed. The quan-
tity of this manure varies from 100 to 300 hectoliters per hectare. As
many as a thousand oil-cakes are sometimes applied to an acre."
In Courtrai, where flax is rarely sown upon the same land oftener than

every eighth year, generally following wheat or oats, the land set off for
this crop the ensuing year is covered Avith farm-yard manure immediately
after harvest ; twenty-five to thirty cart-loads are often applied to the
acre. It is spread, plowed in four or five inches deep, and allowed to
remain four or five months, when it is h«,rrowed and plowed in again
a little deeper, and at the same time trenched with spades. It remains
in this condition during winter; it is harrowed in spring and liquid

manure applied to the extent of 2,500 gallons per acre. In this country
chemical fertilizers are preferable to other forms of manure, as they are
free from seeds of noxious j)lauts.

In the selection of seed the greatest care should be exercised to get
that which is i)erfectly clean and free from the germs of weeds. As to
the kinds of seed to plant, there are great ditierences of opinion. From
experiments made by the Flax Society of Ireland, it was demonstrated
that home-gTown flax-seed yielded the best results. The Dutch Associa-
tion for promoting the interests of flax industry recommend the White
Blossom Dutch seed for American planting. It produces abundance of
seed, but a coarse fiber. Where fine fiber is desired, the Blue Blossom
Dutch is preferable.* In purchasing seed the heaviest, brightest, and
plumpest should always be selected, and that which has not been taken
from different crops preferred.

* In the Keutueky flax and hemp report it is stated that persons desiring to import
foreign seed for phiniin'g can order through their commission merchants, or they can
get pure Russian seed from the following: Odessa Exchange Committee, Odessa;
Bessarabian Horticultural School, Kishiiief; Committee of Riga Exchange, Riga.
The Dutch seed can he obtained from the Dutch Aesociatiou above quoted, Rotterdam.
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A busliel to a busliel and a half of seed is tlie average for E'ew York
and other States iwoducing fiber, though for tine fiber it is recommended
to sow two bushels. In Belgium and Russia, where the finest linens are

produced, the average is two to four bushels. Of course, it is well un-

derstood that with thick sowing there is less branching, and the fewer

and higher the branches are upon the stalk the better will be the fiber.

When i^lanted for seed, the reverse of this practice is observed, as the

thinner the seed is sown the more branching will be the plants, and, in

turn, more seed will be formed. Western farmers, growing for seed

alone, sow only half a busliel, or three pecks at the limit ; but Eastern
farmers, desiring both fiber and seed, sow usually five pecks, and it is

stated that the yield of seed is larger than that obtained by the Western
farmer. Mr. Proctor advises sowing not less than two bushels of seed
per acre, where a good fiber and i^rofitable yield are desired. " Finer
fiber is obtained from early-sown flax. Good results, however, can be
obtained by sowing whenever conditions are right, from March to latter

part of May." The sowing should be as eveu as possible, and the ground
may be leveled with a roller, if it is designed to cut with a reaper. This
plan of harvesting is hardly to be advocated, however, except where
the plant is grown for seed alone. As the seed is very smooth and slip-

pery, it requires considerable practice to distribute it evenly. In broad-
cast sowing, plants should stand about one inch apart over the field.

Sowing by means of machineiy has been suggested, though probably
hand-sowing is the best metbod to pursue.

After the seed has been distributed as evenly as possible, a brush
harrow, or harrow of short teeth, should be used, and even a roller is

advocated in some cases to compress the earth and insure early vegeta-
tion. Objection is made by some to the introduction of horses upon
the land after its final preparation and sowing. Mr. Todd, author of a
prize essay on flax culture,* prefers a light brush harrow, made by bor-

ing holes into a piece of scantling, into which bushy twigs two feet

long are fastened. If more brush is required, additional pieces may be
nailed to the scantling. A man or boy can drag the machine over the
field by means of a light pair of shafts. An inch is a sufficient depth
to cover the seed.

After the'plants are up they should be kept as free from weeds as pos-
sible, and the work should be performed while the plants are about five

or six inches high. It is exceedingly doubtful, however, if hand weed-
ing will be practiced to any great extent in this country as is done in
Europe, and the greater care, therefore, is to be exerced in freeing the
soil ftom weeds beforehand, and in the careful selection of clean seed.
Women and children perform this work in Belgium, creeping over the
field upon hands and knees, always working towards the wind, so that
the young plants may be blown into an upright position again by the
current of air corning from an opposite direction to that in which they
have been pressed down.
The proper time to harvest is when the leaves begin to foil and the.

stalks to as.sume a yellowish tinge. The plan usually adopted abroad is

to pull the flax, though much of it is harvested in this country with the
reaper. The objectious to the lattermode of harvesting are the loss of fiber

and iujury to its working qualities, and the gathering of weeds with the
flax. A writer in a former report says that by cutting low, the ground
having been previously rolled and kept free from weeds, the objections
disappear. However, pulling undoubtedly gives the best results, where

^American Agriculturist.
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fine fiber is desired. Allowing- the seed to mature injures the quality of

flax, and the seed will mature on the plant equally well after cutting or

pulling, if it is suffered to remain until perfectly dry.

Wm. L. Lowrey, a practical flax-grower of New York, makes the fol-

lowing suggestions in regard to pulling

:

This should be done when one-half or two-thirds of the bolls are brown. Allow me
to remark that work on the flax crop has just commenced at this period of its growth,
and that if the flax is uneven, poorly coated, and in wet spots badly lodged, it will

be impossible by any other method to produce good fiber. On the other hand, if the
flax is in quality and yield of fiber prime at this stage, and care be not exercised in

handling and rotting, the result will be the same. Clasp several straws in the right

hand, pass them to the left and pull with both hands. Repeat this until the hand is

full, lay this down, repeat again, and then tie both handfuls in one bundle. At night
we set up all that is pulled during the day in loose stooks. This method preserves uni-

formity in curing, and part of the flax is not sunburned while the other is green and
unfit for sheltering. As soon as it i^ dry, draw it into the barn to whip.

Another method

:

When the flax is standing erect, a handful should be grasped with both hands just

below the seed-bolls, and pulled obliquely from the ground with a sudden jerk, the

dirt adhering to the roots shaken off or knocked off against the boot. The handful

or " beets " should be kept even at the root ends, of an even size, and laid straight

upon the ground, two handfuls together crossing each other diagonally.

Second growth, or short flax, should be pulled afterwards, and bundled
separately. The flax should be put in small bundles or sheaves, tied

with sun-dried rushes or wisps of hay, or similar material, and not with

flax straw, though if the seed is ripe the farmer may proceed with the

rippling at once. As a general rule it is best to set up the flax in the

field for a few days that it may be thoroughly dried. In Courtrai the

flax is always dried in the field, stacked without rippling, and left

for steeping until the next spring. To insure preservation of the seed,

the straw is put into stooks without tying into sheaves, and placed upon
cradles for preservation from dampness. " The seed ends are put in

alternate layers, and the stooks are from four to six sheaves in height

and from three to four wide, the whole thatched with straw." After

thorough drying the flax is put into stacks like ordinary grain. Keeping
for three years is said to improve the fiber, which will scutch more easily

and profitably.

Separating the seed-bolls from the straw is termed " rippling," and it

is performed either in the field or in the barn during winter. Much of

the Irish flax is placed in the steeping-pools without the removal of the

seed, though such a wasteful plan should not be practiced. Eippling is

performed in many ways, among which may be named tramping the

straw with horses moving in a circle; by the use of the cylinder of a

thrashing machine ; by drawing through a heckle ; by rollers operating

by horse-power ; by thrashing with flails, or by whipping over a smooth

stone or board. When done with a heckle—which is provided with iron

or steel teeth set in a solid block of wood—the workman grasps a small

handful of stalks near the butt end and draws them through the comb,

a large winnowiug-sheet having been placed underneath the apparatus

to catch the seed as it faUs. Leveling the ground and tramping it hard

will answer the same purpose. One of the best methods of rippling is

to pass the heads through plain rollers—allowing the heads only to come
in contact with them—which crushes the bolls and allows the seeds to

separate and fall. In Great Britain a machine is in use for this purpose

constructed with a powerful framework, the rollers remaining free at

one eudj so that the flax-stalks may be held in the hand while the heads
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alone are being subjected to the pressure of the rollers. The whipping
process is thus described by Mr. Lowrey :

Place a flat stone on the barn-floor, with one edge inclined to an angle of forty-five
degrees ; set another under it to block it up ; clasp the bundle with both hands near
the roots, raise it, and with a smart stroke bring it down across the stone. Repeat it

several times, until the seeds are mostly broken from the straw. Clean the seed with
a fanning-mill.

The next process is the "retting," which is accomplished by two
methods—water-retting and dew-retting. The latter is most practiced
in this country, though the former gives the best results. The retting
is simply a process of fermentation by which the gluten holding together
the fibers in the stalk is dissolved and the woody core or " boon " is de-

composed, so that the flax when broken will be easily detached from the
waste matter called " shives." In dew-retting a ton of straw is spread
evenly over an acre of moist meadow, about the 1st of October, the bun-
dles a foot apart and in straight rows. They are turned occasionally by
inserting a pole under the straw and opened with a fork, if the retting
is found to be progressing unevenly. The time varies for the operation,
the condition of the straw and state of the weather having much to do
with it. One to two weeks in good weather is considered sufidcient,

though in dry weather a much longer time is required. Water-retting
requires from five to ten, and in some cases even twenty to thirty, days.
It should be carefully watched, and taken out of the water as soon as the
fiber begins to separate from the core or woody part and the harl or
cuticle will peel from the fiber.

The softest water is unquestionably the best for steeping, and river

water is therefore preferable to spring water. It is thought that flax

is given a better color when retted in a slow-running stream than in

stagnant water, as all impurities are removed. Where access cannot
be had to rivers or to lakes or ponds, the farmer must construct
steeping pools. These pools are generally 12 to 18 feet long, 6 feet wide,
and 4 feet deep. It should be protected from the wash of surface water.
When a small running stream can be carried through the pool it will be
found quite advantageous ; more so than when spring water is used. If
spring water only be available, it is best to fill the pool some six weeks
before it is needed for use, in order that the influence of the sun and air

may soften the water. It should also be kept clean and free from min-
eral and vegetable impurities. A pool 38 feet long, 3| to 4 feet deep,
and 10 feet wide will serve to ret an acre of flax. A writer in the jour-

nal of the (British) agricultural society states that water which has
flowed over peat or has lain on peaty soil for some time is very good for

retting flax, the antiseptic properties of the peat correcting the usual
defects of stagnant water. In regard to the influence of the bottom of

the pit upon the color of the fiber, clay bottom is said to give a yellow-
ish-white tinge, alluvial soil a bluish shade, while peat often gives a very
pure white.

In placing the flax in the pool the sheaves are packed loosely, a little

sloping, and resting on their butt ends. One layer in a pool is best,
though two are sometimes i>acked. Sometimes the work is done before
the water is let in, where there is a ready supi)ly, enabling the workmen
to place the flax more regularly. The Irish flax-growers say that flax

must be covered from the light by sods, with the grassy side underneath,
or with long wheaten straw, kept down with stones or heavy logs of
wood. The point is to keep the flax entirely undei" water, without com-
ing in contact with the bottom of the pond or pool.

When fermentation begins to take place the water shows signs of tur-
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bidity and is slightly discolored
;
gas begins to be evolved and is given

oif with unpleasant odor. As the decomposition becomes general more
weights will be required, for the flax swells and rises. A thick scum is

formed upon the surface of the pool, which, if possible, should be removed
by allowing a slight stream of water to flow over the pool. It is not
possible to give any limit of time for the perfect accomplishment of the
retting. In warm weather, with occasional rains, the time will be
hastened; cold nights, on tlie contrary, retard the operation. Coarse
flax requires a Diuch longer time than fine. The writer quoted above
says

:

When it is ready to take out it "will be observed tojsink in tlie pool ; but it requires
a much more careful examination from time to timo^ The test m Holland is as fol-

lows: A few atalks of average fineness are selected and are broken in two places a few
inches apart. If the inner part or wood will then pull easily out with the fingers,

and does not break the fiber or drag any of it with it, the flax is considered sufficiently

watered. If allowed to remain longer the fiber is injured, and becomes weak and
cottony. K taken out sooner than tliis teat shows to be advisable, much of the fiber

is knocked away in the scutching, and the general qiiality is dry and coarse. The
test should be tried at intervals of three or four hours after the fermentation ceases,

for if the weather be warm the change for the worse is rapid.

As soon as the retting is completed the flax should be lifted from the
pools, and upon this operation too much care cannot be bestowed, as
the use of iraidements, as hooks or pitchfork, only serve to injure the fiber.

The weights are removed, and the straw or sods taken to the manure-
pit, as in their water-soaked condition they contain valuable elements
needed again in the soil. The bundles should be taken out of the water
by hand, two or more persons assisting in the operation. They should
then bo set up upon their butt ends in the field to allow the water to drain
off gradually. It is ready to spread in twenty-four hours after taking
out, though rain will retard it to thirty-six hours.

The next process is the spreading or grassing, by which the fiber is

cleansed and improved in color. A newly-mown grass-field ^vill answer
for this purpose, and the flax is evenly and thinly spread over the field.

The flax should be turned once or twice, by means of poles 8 or 9 feet

long, to insure uniformity of color, and the grassing is finished in three
or four days. Thorouglily dried fiber separates from the woody matter,
contracting slightly, and when this is noted it is time to lift ; or a few
handsful may be tested with the scutching-machine. When lifted tie in

sheaves, pack under cover, and the flax is ready for scutching, or can
be kept for years, if so desired. This account, condensed from a prize

essay by James MacAdam, jr., a former secretary to the Royal Society
for Promotion and Improvement of the Growth of Flax in Ireland, will

give American cultivators a knowledge of the best practice with flax-

retting in Ireland, where the greatest care is bestowed upon the operation.

All writers seem to agree that the waters of the river Lys, in Flanders,
are particularly favorable to flax-retting. Steeping is tliere carried on
as a trade by men who have no other occupation. The Courtrai flax is

all steeped in the river, large quantities of flax being brought great dis-

tances for the purjjose. Mr. Proctor's account of the Courtrai treatment
of retting is so concise I give the quotation entire:

The flax tied up in small bundles is placed perpendicularly in wooden frames or
crates of from twelve to fifteen feet square. Each crate is launched into the river,

and straw and clean stones laid upon it until it sinks just enough below the surface
of the stream to leave a current both above and below it, which carries away all im-
purities, and keeps the fiber clean during the period of immersion. The average time
required is from seven to'ten days. Towards the end of May the average is nine to ten
days ; in August, seven days ; in October, twelve days. An soon as the flax has been
eafflciently steeped, the crates are hauled ashore, and the flax spread iipon,the grass to
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dry, preparatory to undergoing tlie process of breaking and scutching. The " rouiS'

sage" at Courtrai is usually performed in Jlay or in August and September, after

which the flax merchants of Brabant and the north send their agents among the

farmers, who purchase from house to house, and on a certain day attend the chief

town to receive the " deliveries," when the qualities of the crop and the average
l>rices are ascertained and promulgated for the guidance of the trade.

The autlior just quoted advises begiuning with dew-retting, to be fol-

lowed with water-retting after the farmer has gained experience. There
are several patented processes of retting, by which the disintregation

and decomposition are hastened by raising the temperature of the water
artificially, or by treating with steam. In this limited report, however,
it will be as well to omit farther mention of them.

HEMP.

This being a much coarser fiber than flax, requires a good, strong soil

for its production. Any good, rich, loamy land is adapted to this crop,

as the blue-grass region of Kentucky, the limestone prairies of Mis-
souri, or the fertile plains of Illinois. What has been said concerning
the preparation of the soil for flax will apply equally well for this crop.

Fall plowing upon heavy soils will greatly improve their condition, as
the influence of the frost is beneficial. The land should be again stirred

in the spring, though the last plowing should be quite shallow, that the
surface soil acted upon by the frost may be retained. It may be left to
the sun's influence for a few days, when it is ready for the seed. One
bushel of seed is generoUy sown to the acre in Kentucky. It is thought
that '< there is nothing gained by sowing more tlian enough seed, as the
hemp if too thick will thin itself by smothering out the smaller plants,
and this must be done at a loss to vitality." The best seed is of a
bright gray color, and should be weU fiiled.

There will be little trouble with weeds if the first crop is well destroyed
by the spring plowing, for hemp generally occupies all the ground, giv-
ing weeds but Uttle chance to intrude. For this reason hemp is regarded
by some agricultuiists as an excellent clearing crop when introduced
into rotation to precede flax. Hemp is dieecious, bearing male and
female flowers, both of which can be used for fiber, though the male
hemp ripens earlier than the female. In Europe it is stated that hemp
is often grown in plats or beds with paths between, that the male
and female stalks can be pulled separately. The female plants do not
mature their seed until about three weeks after blossoming ; they should
be allowed to stand until the lower seeds begin to ripen, when it is time
for harvesting.

Hemp was formerly pulled by hand, and is now to a certain extent in
European countries. It is now harvested by cutting the plants off at or
near the ground by means of a heavy knife or implement made specially
lor the purpose. This implement is crooked upon the edge, and is bent
toward the shaft of the handle, so that by a rapid stroke the stalks are
severed. Machinery is sometimes used when the stalks are small.
In cutting, the stalks must be laid in rows, even at the butts, and

should bo allowed to lie for a few days, a week at the farthest, to dry.
When the crop has become sufficiently dried the stalks may be put up
in bundles^the remainder of the leaves will for the most part drop off—-
and the bundles should be set up in shocks to dry thoroughly before
stacking. " If the hemp is to be water-retted the drying is unnecessary,
and some authorities think that better results are obtained when the
hemp is retted immediately after harvesting. It is said that hemp
steeped green will require only four days, but if allowed to dry eight
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days will be required to steep it in water." Late-cut hemp is frequently
put into shocks after spreading without being bound up, a simple band
keeping the shock standing. Binding into sheaves, however, after cur-

ing, and placing in round stacks or ricks until spreading-time, is the best
practice. Manufacturers prefer a water-retted hemp, and the iSTavy regu-
lations are said to call for it ; the price, however, for cordage hemp has
hardly warranted the expenditure of the extra labor required, and our
farmers, as a general rule, dew-ret their hemp. With the demand for spin-

ning-hemps at better prices there will be a call for water-retted fiber.

Farmers are not only unwilling to take the trouble, but few have the
necessary skill or appliances. Retting by water has been carried on in

a small way in Illinois ; and it is said that Henry Clay introduced the
practice into Kentucky, but it was not followed for reasons given above.
Mr. Proctor says that the best time for spreading hemp for dew-ret-

ting is in November or December, but it is well to begin spreading sooner
if there is a large crop, that the labor of breaking may be commenced
earlier. Hemi^ retted in winter is of a brighter color than that spread
in October. It is usually stacked and spread upon the same ground
upon which it is grown, and when sujBQciently retted, as can be deter-

mined by breaking out a little, it is again put into shocks. If the hemp
be dry the shoclts should be tied around the top tightly with a band of
hemp to keep out the rain. The shocks are made firm by tying with a
band the first armful or two, raising it up and beating it well against
the ground. The remainder of the hemp is set up around this central

support. By flaring at the bottom and tying well a firm shock can be
made that will stand firmly without danger of being blown over by the
wind.
The slat hand-brake is used in Kentucky, the machines being carried

around the field to avoid the removal of the hemp straw.

EAlillE.

The question of ramie cultivation, which attracted so much attention
in the South some years ago, is not by any means a dead issue, or an
abandoned experiment. The results obtained at that time proved that
the plant was successfully introduced into the country, though its suc-

cessful production—as far as making its cultivation an industry was con-
cerned—fell short of the mark. The cultivation of ramie has been
carried on in lat« years—in a small way, it is true—in Xew Jersey, un-
der tbe direction of Emil Lefranc, the veteran ramie culturist of Lou-
isiana, with a fair measure of success.
Mr. Lefranc writes me that winter is not so gTeat an obstacle as it is

thought to be. Covering the plants saved them well enough last year,
and as it gives three crops a year in its ISTorthern home there is almost
the same chance of profit here as in the South with more cuttings. Five
crops have been cut in Louisiana the same year.
A number of gentlemen in the vicinity of IvTewark and Philadelphia

have grown ramie during the previous year, and I am informed that
parties in Maryland jiropose to go into its cultivation quite extensively.
Mr. Dennis, of Newark, has purchased land in Virginia, which he ex-

pects to devote to ramie cultivation, and now that the New Jersey legis-

lature has passed a bounty bill encouraging its production in the Stat«
we may look for others embarking in it for profit. Another encourage-
ment is the recent invention of a ramie machine, described upon an-
other page, which does its work most effectively, and removes one of
the greatest obstacles to successful ramie production.
The ramie plant, Boehmeria teiiacissima^ was first introduced into this

country in 1855, from the botanical gardens of Jamaica, and cultivated
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in the United States Botanical Garden, and subsequently in the experi-

mental garden of the Department of Agi-iculture. (See annual report
of this department for the year 1867, page 220.)

In the report of the department for 1873, ?.Ir. Ijefrane states that it

was introduced from Mexico in 18G7. The writer says " to two persons
is due the credit of its introduction into the United States, viz., Monsieur
Ernest Godeau, in that year consul of Prance in N'ew Orleans, and Be-
nito lloezl, a" Bohemian botanist, once a resident of Santa Compana in

Mexico."
In this year it was given a fair test and abundantly proved its adapta-

bility to the new soil and conditions, as many specimens now in the
museum of the department will testify. Through tlie intelligent efforts

of Mr. Lefi^anc and ethers interested in promoting this industry, prac-
tical direction was given to the experiment, and the question of manu-
facture, or rather of preparation, as well as production, fully considered.

In the annual report for 1873 (quoted above), published just six years
after the reintroduction of the j>lant, there is a full and comprehen-
sive article giving the results of the experiment, after the first fever of
enthusiasm had subsided. In this it is shown that the plant had held
its own during that time, even propagating in rich alluvial soils without
cultivation. It was also grown from the seed, notwithstanding the im-
pression that it could only be grown from cuttings. See article in Eeport
Agriculture 1870, page 170, from which the following extract is taken

:

The ramie plant, or Cliina grass of commerce, cultivated in many parts of the South
from seeds furnished originally from this department, is found well adapted to that
portion of the country, and when it can he utilized cheaply it will become a staple
crop. * * * In Goliad, Tex., it grows well both from seed and roots; and in Aus-
tin the staple is reported long, liber excellent, white and silky.

Eeferenee is also made to other localities where grown.
Of perennial growth, the stems die in winter, but new growths shoot

up in the spring, producing strong vigorous stalks in so short a time
that it is an easy matter to secure four crops a year, and the plants are
better for the cutting. A specimen in the museum, some 4 feet long,
or more, with the fiber disintegrated for half its length, was from the
fifth cutting in the same season in Louisiana. Thus it is proved that
successful cultivation is possible, though " destructive overflows, and
finally the discovery of the fact that water wa^ too near the surface of
the soil for such deep-rooting plants, caused the suspension of the enter-
prise in that section, which, moreover, has become, ftom social and polit-

ical turbulence, very unpropitious for any new industry." Believed to
be a semi-tropical plant, it was not until the Department of Agriculture
grew it in the open air in the centennial grounds that the idea of adapta-
tion to a northern climate was suggested. Here w?.s the commence-
ment of the more northerly experiment with the plant, though it was
already known that in the colder regions of isorthern China the roots
are dug up and kept through the winter in cellars for replanting in the
spring, like potatoes.

Judge Watts, then Commissioner of Agriculture, resolved to proceed
with the experiment; Mr. Lefranc was commissioned to conduct it, and
the first Jersey plantation, &i Camden, was started with roots from the
" Centennial patch," and those saved from inundation in Louisiana. Re-
garding the success of the experiihent, I give jMt. Lefranc's own words:*

I was surprised that the growth turned out superior to any growth iu the South,
and standing all winter without the least damage, sprouted abundantly in the follow-

* First New Jersey report of labor and industries.

38 A(*
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ing spring as if it "wore in its congenial spliere. This j^rolific and vigorouB growth in-

creased in luxuriance and number of etems all the Buramer, especially after each cut-

ting. * * A large quantum of minerals, phosphate, and silicious elements in the
soil, and oxygon and carlionic acid in the air, account for the superiority of New Jer-

sey over other sections regarding that plant, which, unlike cotton, has all its value in

the bark, like flax and hemp. Eamie derives its xnincipal food from the air. That
explains the possibility of its triple annual cuttings and extraordinary abundance
Y/ithout exhausting the soil more tJian any other plant. Three crops of four and five

feet each are certain from April to October, after the first season has formed the stand.

Being protected against deep frost by a thick coating of leaves, hay, or straw mixed
with some stable manure, the stand will last isdefinitely and constitute a permanent
income. The leaves of the plant itself wiU do very well for that covering and manur-
ing; when dried, loaves are non-conductors of cold, and they generate—especially

ramie leaves—a certain amount of ammonia, which is a good fertilizer. The ex])eri-

ments referrod to were made in ordinary sandy soil, such as is found all over West
Jersey.

The experiments were repeated at Haddoufield and Newark by a num-
ber of gentlemen interested in ramie culture. As to yield, wliere the
stand is fully established, it is stated that three crops of stalks, 4^ feet

in length, will give 8 tons of dried stems and 1 ton of cleaned fiber per
acre, or about 12 J per cent. Ten dollars a ton is the most recent figure

given as the possible value of the dried stalks bundled.

As the report of this department for 1873 may not be available to

many readers of these pages, I will give a brief extract from the ramie
article to which reference has been made, describing the mode of cult-

ure, and the manner in which stands are obtained. At the time it was
written ramie culture was confined to Louisiana. It is as Ibllows

:

First. Whether for nursery pni'poses or for cultivation, the land must ho sufficiently

elevated to receive the benefit of natuial drainage, hoeauee the roots will not live long
in a, watery bottom.

Secondly. The soil must he deep, rich, light, and moisb as the sandy alluvia of
Louisiana. Manure supplies the defects in some lands in these respects.

Thirdly. The fields must be thoroughly clesrcd of weeds, plowed twice to the depth
of eight to ten inches, if possible, harrowed as much as a thorough pulverizing re-

quires, aud carefully di-ained by discriminate lines of ditches. "W ater must not be
allowed to stand in the rows of the plant.

The land being thus prepared, planting heeomes easy and promising. December,
January, and February are the best months in which to plant. Roots, ratoons, and
rooted layers are the only available seed. They are generally four or five inches long,

carefully cut, not torn, from the mother plant. The dusty seed produced by the
ramie stalks in the fall can be sown, but it is so delicate and requires so much care
during the period of germination and growth th.'it it seldom succeeds in open land.

Furrows 5 or G inches deep and 5 feet apart are opened with tbe plow. The roots

are laid lengthwise in the middle, cLoso in succession if a tlijck stand of crop is de-

eired, but placed at intervals if nursery propagation is the object in view.
The first mode Avill absorb 3,000 roots per acre, but v/ill save the labor of often fill-

ing the stand by propagation. The second mode will spare thi'ce-fourths of that
amount of roots, but will impose the obUgation of multiplying by layers. Being
placed in the furrow closely or at intervals, the roots are carefully covered with the
hoe. Pulverized earth and manure spread over the roots insure an early and luxuri-

ant growth in the spring. Wh^n the shoots have attained a foot in height they are

hilled up like potatoes, corn, and all other i>lant3 that require good footing and pro-

tection from the fermenting effect of stagnant water. The intervals between the
rows being deepened by the hilling have also a draining influence, which can be ren-

dered atill more effective by ditches dug across from distance to distance, say 15 feet.

Good crops are obtained by thickening the stands. The stems are then abundant,
fine, straight, and rich in fiber. Close planting is then necessary, inasmuch as it

prevents the objectionable brauchuig of the stalks. The period at which the pl.iut is

ripe for cutting is indicated by a brov.-nish tinge at the foot of the stems. At that
early etago the plant, though greenish, yields a fine and abundant filament. The
first cutting may be unprofitable on account of the irregujarity and sparseness of the
growth ; but if the stand is razeed and manured over the stubbles the ensuing cut-
lings will be i>roductive. For that purpose the field must be kept clear of grass until
the' growth be sufficiently dense to expel the parasites by its shade. That necessary
density is obtai-ied by means of the important laying process. This consists in bend-
ing down, right and left along the growing stand, tn© highest e'witchea, and in cov-



VEGETABLE FIBERS. 595

ering them -witli eartli up to the under tip, which must not he smothered. One of

the causes of the pereimity aud of the vigor of the plant is the nourishment it draws

from the agencies of the atmosphere. Consequently the leaves of tho layers should

never be buried ujider ground. When projterly performed, laying is very protitahle;

it creates an abundance of new roots, aud fills up rapidly the voids of the stand.

After two years the plants may be so thick as to spread out in the rows. Then the

plow or the stubble-cutter has to chop in a line, on one side, the projecting ratoons.

If well executed, this operation leads to notable advantages. It extracts roots or

firactional plants suitable "for the extension of the cultivation elsewhere; it maintains,

aa a pruning, a vigorous life, and developes a luxuriant growth in the stand. If

always applied on the same side of the row, this sort of stubble cutting has the re-

markable advantage ofremoving gradually the growth toward the unoccupied land in

the intervals, and of pushing it into a new position without disturbance.

That slow rotation preserves the soil from rapid exhaustion, aud the ramie from

decay, through the accumulation of roots tmder ground. Of coiu-se this lateral plow-

ing wiU not prevent the opposite row from receiving the benefit of hoeing after each

crop. Experiments made in Louisiana have demonstrated the efficiency of that

method, to which are due the preservation and proi^agation of the plant in that State,

while it has been destroyed in other sections for want of similar care.

This will serve as an outline of instructions for those who contemplate

making an attempt at cultivation, though, of course, the practice of two
sections of country as remote from each other as Louisiana and New
Jersey, or even Maryland, must differ to a certain degree. If fiu'ther

instruction is needed—although I have no authority for making the

statement—I am quite sure that Mr. Lefrauc will be pleased to give

special information to any who may apply to him that desire to go into

ramie culture, whether for experiment or profit.

In addition to Mr. Lefii'anc'a statements, the following letters, which
have been received since they were made, offer additional evidence that

several crops of stalks cannot only be produced, but that seed may be
matured. They are as follows

:

Philadelphia, March 18, 1880.

Dear Sir : Yours of the 11th instant was duly at hand. I planted some ramie-roota

on my place at Haddonfield, N. J. The roots started in a short time, and I think each
propagated 100 from 1. They gave several cuts of stalks in one season, which Mr.
Lefranc took and treated in his own way. My opinion is that, so far aa cultivation

is concerned, there is no doubt about its success.

Yours, truly,

Charles E. Dodgi!:, Esq. WM. MANN.

New Jersey State Agricultural Society,
Secretary's Office, Newark, March 13, 1880.

Dear Sir : In reply to yours of the 12th instant, I would state that my experience
in the growth of ramie is limited to trials from the seed only, and that of one season.

I sprouted my seed in the conservatory. In May I planted in the open ground in both
strong and weak soils ; all the plants gave me matured seed the last of September, the
stronger soils favoring the growth and earlier maturity. I doubt the success in this

latitude in obtaining seed from plants, bat should cuttings favor more than growth
from seed, the seasons might give a satisfactory yield.

Yours, very respectfully,

Charles K. Dodge, Esq. WM. M. FORCE.

The few ^-eplies to the circular received upon the subject indicate that
the value and use of the fiber is little understood by manufacturers.
The following brief extracts will serve as iUutrastions

:

[161] Having seen samples of it do not consider it suitable for general cordage,
owing to shortness of the fiber. The ordinary rope machinery would not answer for
its manufacture, but it would have to be handled the same aa cotton.

[52] I have had some of the vegetable fibers, China grass, &c., but the expense in
reducing them to that degree of softness essential to perfect spinning practically ex-
cludes them from all competition with flax and hemp.

[20] Flax fiber is the strongest and most valuable.
[72] We have had sami^les of ramie in its raw state, but not made into yarn. Our

opinion was that it would make very nice Hues if properly spun.
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The inventor of the yucca machine thus writes :

I cnHivated it [ramie] about tliree years and found no difficulty in its cultivation,

and in separating the woody matter and pulp from the hark, with the yucca machine,
but could not extract the glutinous matter from the bark without the use of chemic-
als, which made the fiber unprofitable.

As the cultivation and preparation of the fiber are t^'i^o distinct things,

it is suggested that the industry be divided into producing and manu-
facturing. Capital should furnish the cleaning mills at convenient points,

estabbtfihing a fair rate of remuneration for the raw product in bulk, as

is practiced in Louisiana by the sugar-cane factories, and the farmer
should be encouraged to grow the plants.

This leads to a further consideration of the subject, the question of

machinery for extracting and cleaning the fiber to fit it for the manu-
facturer. As has been shown, ramie can be produced in any quantity,

the only drawback to its becoming an iini^ortant industry having been
the lack of an economical means of separating the fiber after it has been
grown. This same drawback exists in India, where the government
has encouraged the cultivation of the plant, and in 1869 offered prizes

amounting to $35,000 for cleaning-machinery that should come up to

certain requirements. There is no record that such machinery has not
been invented, although much has been done in this direction that may
ultimately lead to success even in our own country.

The description of a machine invented by Mr. Lefranc will be found
in the annual report of this department for 1873. That this piece of
mechanism did not fulfill the requirements of a perfect ramie machine
is evident from the fact that the invention has practically been aban-
doned, and the inventor's efforts turned in another direction, and I am
given to understand with good success, as may be gleaned from the fol-

lowing extract from a letter recently received from ]Mr. Lefranc

:

I have a mechanical and chemical apparatus transforming it [ramie] satisfactorily

into a commercial product, and am ready to buy the plant at $10 per ton in the stalk

to start a central factory. It is in view of opening a sure market for the product that
I am so anxious to have it spun here. Exports would not pay 8uf6ciently, and out of
this country there is no inducing outlet. Covering the plant saved it well enough
last year, and as it gives three crops of over four feet there is almost as much chance
of profit here as in the South with four crops. The machine and process I use for ex-
tracting the fiber were intended for the India competition prize, but we found that
such an undertaking would cost too much. Besides this objectionable point, he
abandonment of the invention to the Indian countries makes it almost a pabUc prop-
erty. This is the reason why the process is not made public.

As we have made reference to a new ramie machine, it may be well to

state here that it is the invention of Mr. A. Angell, of Newark, N". J., and
that it is considered successful. The machine is fully described in another
portion of this report, under the heading of " Fiber machinery." A
number of other ramie machines are mentioned in the list of patents
given in the appendix, though nothing can be said of their merits or

demerits, as I have failed to learn anything concerning them, though
making the effort so to do.

Eamie manufactui-e in this country is one of the problems that only
time and persistent effort of the friends of ramie culture can assist in

solving. There are most beautiful examples of poplins, mozambiques,
and other dress goods in the museum of this department, manufactured
in Bradford, England, that for several years attracted attention and
were popular ; but fashion dictated a change, and it is now stated that
the use of the fiber is restricted to upholstery goods, though there is a
doubt if it is not usurping the place of a more expensive fiber, for which
it is a profitable substitute. It bears a close resemblance to silk, and,
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worked into silken fabrics, there are few of the uniuitiated who would be
able to detect the fraud. We used to hear it remarked that " it is the

ramie fiber that makes silk dress-goods crack."

When mixed with worsted—under its own name—it shows to best

advantage ; indeed, it is claimed that the worsted machinery is the only

system upon which it can be successfully worked. According to the

"Textile Manufacturer," experiments in combing recently made in Phila-

delphia proved that the ordinary worsted process can treat it as fine, if

not finer than mohair, with the advantage of being a pure lustrous white.

American prepared ramie, in comparison with the British—according to

the same journal—is more easily worked, the last-named being stiller,

more hairy, and less "docile" to the twist than the home product. A
brittleness which acts against it in Europe is believed to come from the

excessive hackling of the English method of treatment. It is for pro-

gressive America to take this manufacture in hand, and, with "Yankee"
inventive genius, make a profitable industry out of it, alike for producer
and manipulator, through the many applications yet unknown. In
Europe, old routine is the great obstacle in the way of large and com-
plete development of any new thing. "Industries are cut up by special-

ties, for one concern imports ramie from India and China; another
prepares it into fiber for comber ; this manipulates it for the spinner,

and this for the weaver. Each one makes it a secret affair and a rare

profession, working with closed doors against any visitors." The Ameri-
can concentrated method of treating such things is far more propitious
for rapid progress and the acquirement of new ideas.

The exact status of this industry in the United States may be most
easily presented to the reader in a communication from Mr. Lefranc, in
answer to questions submitted to him upon this subject. He says

:

Ramie, as well as abutilon, althea, and other American fibers, could now be turned
into commercial products should the supply be made certain. But the spirit of en-
terprise has not yet taken that direction. Liberal offers to buy the plants have not
succeeded in creating the required interest. No farmers have taken the trouble to
gather the wild material nor to plant any. It will take time and exertion before a
regular production can be established, xiniess some powerful organization takes the
lead in starting cultivation and factories.

A certain amount of New Jersey and imported ramie is now on the market and
offered to manufacturers in proper condition for spinning. It being a new fiber for
them, and anticipating some loss of time in studying its manipulation to make yams,
they are generally very reluctant to undertake it, and decline to do it in this busy
season.
The worsted machinery being limited here, and it beijag the only system suitable for

ramie spinning, the obstacle is more serious than it appears at present. The only at-
tempt so far made with the carding system, which is most suitable for the noils, or re-
fuse of the combed long staple, was that of a mixture of short ramie with wool for
knitting-yam. But from this experiment to the point of a regular adoption there is a
space to be crossed over, the test of the knitting or weaving and the test of time and
wear on the goods.
Such are the difiiculties now hindering the final stage of ramie as a commercial pro-

duct. As to production of the fiber there is no more difnculty ; it can be produced
mechanically and chemically in a satisfactory manneft The whole point in question
now is that of inducing worsted spinners to undertake the spinning.

JUTE.

It is now about ten years since the Department of Agriculture became
interested in the subject of growing India jute upon American soil.

Seed was distributed in 1870, and experiments conducted in South Car-
olina, Florida, Georgia, Louisiana, and Texas. The resiilt has shown
that the plant can be profitably grown "wherever in the Southern States
there is a hot, damp climate and a moist soil of sandy clay or alluvial
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mold." The yield was in some cases at the rate of 3,500 pounds to the
acre, some of the stalks reaching a height of 15 feet. Throughout the
monthly report of the department for 1871 there are statements, from
actual experience, of planters which are worthy of perusal. Professor
Waterhouse states that in some instances the fiber was, in the judgjnent
of experts, superior in strength to that of the India fiber. He further

stated that jute butts can be i)roduced in the United States for 3 cents
per pound, and the fiber for 8 cents, basing his estimates upon practical

experience. Imported jute costs (for butts) 3 to 5 cents per pound, and
the fiber 8 to 12 1 cents.

The most recent facts in regard to the cultiYation of India jute in this

country are given in an article by Professor Waterhouse in the appendix.

OTHER FIBEOUS PLANTS.

The replies to the circular contained little information regarding new or

partially tried fibers. As a general rule maniifacturers are the last persons
to interest themselves in new fibers, especially when the questions of their

cheap production and the possibility of a supply are yet to be settled.

Even a plant of which so much has been written as ramie, appears to be
little known or its uses understood. I do not mean to imply that manu-
facturers are opposed to the introduction of new fibers into commerce,
as there are scores of manufacturers who would gladly test any new
product, if received in sufficient quantity to make it an object. By
special inquiry, however, considerable information was gleaned from
various sources regarding those fibers whose experimental culture and
treatment have been attracting attention in late years.

Among the indigenous fibers having the greatest claims to recognition,

are the Indian mallow {Abutilon avicennce) and the swamp rose-mallow
{Hibiscus mosclieutos). The first-named is a troublesome weed, growing
throughout the central portions of the United States, often attaining

a height of sis or eight feet. It produces a good fiber, which is capable
of being utilized for many purposes. It is an annual plant, seeding
itself fiom year to year, and is particularly thrifty when gTOwn in corn
land. The rose-mallow grows in swamps, and can be cultivated upon
uplands ; it has the advantage over the preceding of being i)erennial.

The fiber is very similar to that of the Abutilon^ and both plants can be
successfully manipulated upon the AngeU machine mentioned above.
Mr. Charles Taylor, of Englewood, N. J., says of the maUow fiber

:

Hemp ia an important induBtry in Kentucky, but the people cf that State -will he
surim.sed to find that mallow will he a more profitable crop. The yield of fiber from
mallow will jjrobably be four or five times aa much as the yield of hemp per stalk

or aero. The day the mallow is cat it goea through the mill, the sooner after cutting
the better, and the ribbons can be immediately boiled and dried, and they are ready
to pack for market.

Specimens of the fiber of both species were submitted to Messrs.
Tucker, Carter & Co., New York, by Mr. Samuel C. Brown, in my pres-

ence, and pronounced upon favorably. The offer was also made to test

the fiber by manufacture into cordage, &c., i^rovided a ton or more
could be furnished. K it could be put through the same machinery as
Russia, Manila, and Sisal hemp, and placed upon the market its exact
value as a commercial product would verj'^ soon be decided. Tbese
fibers are more fully described in Part I.

Among the foliaceous fibers whose growth and preparation might
form new fiber industries, may be mentioned the Yucca and Sisal hemp.
The latter, doubtless, could only be cultivated in portions of Florida,
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and whether it -would be able to compete'with the same fiber produced in

Yucatan at the present time is a question that would have to be settled

by actual experiment. It probably would be able to hold its own, how-
ever. That there would be a market for all the fiber that might be pro-

duced there is not the least question. There are manufacturers now in

Kew York that would be glad to get it, provided it was up to the stand-
ard in quality. Sisal hemp has risen rapidly in favor as a cordage ma-
terial, and especially since the introduction into Yucatan of improved
processes and machinery. It has driven New Zealand flax entirely out
of the market, and holds its price now at only a cent less per pound than
manila, for the manufactured article. Dr. Perrine, fifty years ago,
demonstrated that the plant would flourisli in Florida, and we point to

the industry as one worthy of development. The price of Sisal hemf) in

the New York market last year was 7| cents per jjound, or about $160
per ton, and one manufacturing company corisuiiied during the year over
tliirty million pounds. This was chiefly manufactured into coniage.
The many species of Yucca flourish throughout the Southwest and in

many portions of tropical and semi-tropical America. Good fiber can be
produced from the plants, and machinery has been invented for the pur-
pose of separating it. Not haviDg seen the machine I cannot say how
successfully it accomplishes its work, or what are the drawbacks to the
production of Yucca fiber as an industry. I have seen a number of
yucca manufactures, and find them good, and the fiber admirably ailapted
to the purposes for which intended. Among the samples are specimens
of yucca cordage and coarse " cloth " (matting) from Y. jilamentosa^ manu-
factured by Mr. Stoner, of Stony Point, Louisiana. What has been said
regarding the market for Sisal wiU apply equally weU to the yucca fiber.

The two forms of fiber are vei-y similar. In fact, small portions of yucca
occasionally find their way to market from Yucatan, mixed with Sisal,

and of course sold as Sisal. This fact is mentioned in the body of the
report and the differences in the two fibers pointed out.

The following statements are made in a communication received from
Mr. Stoner, the inventor of the Yucca machine mentioned above

:

I have onltiTatod, tested, and manufactured to eome extent the Yucca fllamentosa, and
Aloefolia. The fiber can be readily obtained by means of machinery, by which the
green leaves are thoroughly mashed, and then passed through a system of washing
Tvhich removes all extraneous substance, leaving the fiher as white as Irish linen, and
ready for market. The entire southern portion of the United States is peculiarly
adapted to the natural growth of fibrous plants, but the hinderances [to their success-
ful production] are three-fold. First, the Southern people are very reluctant to take
hold of anything new, and especially any agricultural product except cotton; second,
they are no manufacturing people ; and, lastly, the financial and political conditiona
are not favorable. I sincerely believe that if some wealthy and energetic manufactur-
ing company vrould take hold of the Yucca cleaning machine, or any other that would
clean the fiher, and introduce them in the South, they would soon become as numer-
ous as the cotton gin, ae there are thousands of tona of yucca in the South now ready
for utilization.

Not to put it quite as strongly as our correspondent, I think that with
capital at hand any individual or company could make money in Texas,
or in the territory where the yucca abounds, by establishing mills, for
the supply is almost inexhaustible, and the fiber v/ould certainly com-
mand as ready a market as Sisal.

' Some of oui- large eastern manufac-
turing firms might find it advantageous to make the experiment, and if

it resulted in the finding of a home supply of cordage material the
nation, as weU as themselves, would reap the benefits of the new indus-
try. The fiber of Agave Americana or "pita" deserves to be brought
into notice as a valuable cordage material. T^?^o patents have been
granted within a year or two for machines for ita production.
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Among other fibrous prodilots received in reply to the circular sent
to manufacturers were samples of the bagasse of sugar-cane and a series

of the products derived from it for pa])er manufacture. The raw product
is obtained at the mills (Louisiana sugar plantations) at about $15 per
ton, or three fourths of a cent per pound. The bagasse from Louisiana
cane is considered superior to that from the West Indites, from the fact

that it never reaches its real state of maturity, while the latter is not
used until quite ripe. The matured fiber is coarser and less flexible and
Btrong.

Before closing this category of new fibers it will be well to mention a
New Jersey industry, quite limited in extent, which is a source of con-

Biderabie revenue to those engaged in it. It is the gathering of the fiber

from the brown heads of the cat-tail flag, Typha latifolia. The l^ew
Jersey swamps abound with this reed, and in the fall large quantities of

the " fiber " are gathered by men and boys, to be sold in the New York
market for upholstering purposes. Its chief use is as a substitute for

feathers in the manufacture of pillows, the finest "fiber" bringing often

$60 per ton. The collector, as he should be called, goes into the field

or swamp armed with a large bag ; at his side he carries a little pronged
instrument, by means of which the fluffy mass of fibrous material or
" down " is stripped from the stalk as the operator passes the head of

the reed through it. The heads must be fully mature, and then the
material comes off without trouble, falling into the open mouth of the

bag as the operator walks along. There are several grades of " fiber,"

some of them "fancy," bringing extra prices. I am informed that a
fiber is also produced from the stalk of this flag, though I was unable
to learn anything definite concerning it.

FIBEK MACHIKEEY.

We cannot leave this report without a brief reference to some of the
improved machinery now available for the preparation of flax, hemp,
ramie, and other fibers. Some forty-five patents have been granted in the

last five years for improvements in machines for cleaning, preparing, and
manipulating vegetable fiber, exclusive of cotton, a list of which, with
names of inventors and dates of issue, are given in an appendix to this

report. As but a few of these can claim our attention, only the most
important will be named, together with several standard machines for

especially preparing flax and hemp.
Flax and hemp machinery ha,8 been treated so fully in Mr. Proctor's

late work, issued by the geological survey of Kentucky, that I take
pleasure in referring to its pages those desiring more complete descrip-

tions than can be given in this brief report.

Two forms of machines are used by those cultivating small areas or

making flax cultivation a secondary matter of farm practice. The first

of these may be described as a revolving brake with rollers six inches
in diameter. Tliese may be of cast iron with flutes, or of hard wood
with surfaces fluted, or of wood with ridges of iron screwed on. Slots

in the fi-arae work, 3 or 4 inches long, allow sufficient play for the bear-

ings of the upi)er roller. The pressure is given by attaching heavy
•weights to poles which rest upon the gudgeons of the upper roller, sup-

ported by bands of iron which pass over them. The driving pulley is

connected with the lower I'oller. In this machine the straw is passed
through the rollers several times until sufficiently broken.
The second machine is of English manufacture, and i^ similar in con

Btruction, but more powerful. There are two pairs of fluted rollers, the
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first pair drawing in the flax and passing it to the second pair, the flutings

of which are finer. The bearings work in slides so as to adjust them-
selves to the varying thickness of straw, and the i)ressure is obtained
by means of rubber rings placed in recesses on the top of the sliding

bearings, being kept in place by cross-bars. The straw is passed but
once through the machine, the successive crimping and breaking sep-

arating a considerable portion of the woody part, which drops from the
machine, while the more tenacious fiber passes on. Such a machine is

said to cost in New York, freight and duty included, about $155. The
driving of the top rollers is accomplished by means of gearing, and not
by contact with the lower roller, as in the previous machine. This sys-

tem insures better fiber, as it is not liable to injury or deterioration caused
by the grinding action of the flutes in the simpler machine.
There is a larger machine, suitable for scutch mills, breaking, &c.,

which, it is claimed, is better for both flax and hemp. In this machine
there are three pairs of fluted rollers, and endless feed and delivery
aprons. The refuse is brought by a shute to the front of the machine
below. There is a reciprocating motion attachment to the machine,
which causes the rollers to revolve in a forward direction for a given
time, and then to reverse the motion.

The flax or hemp straw on entering the machine is subject to a forward and back-
vrard motion, the former always being in excess of the latter, so as to cause the straw
to pass gradually through the machine. The production of the machine is reduced
by the application of this motion ; but its breaking and bruising action on the straw
is greatly increased. This motion is very beneiicial in all cases in which the straw is

of strung growth and coarse, requiring much breaking preparatory to scutching.

The brake best known in the United States and Canada is theMallory
and Sandford machine. It is made in different sizes, the illustration being
taken from a six-roller brake, with rolls 3 inches in diameter and 30
inches long. It cleans the fiber very thoroughly, and it is claimed that
less power is required than in any other machine. It takes out more of
the woody and worthless portions of the straw, and wastes less fiber.

A committee of the ISIew York Agricultural Society made a series of
experiments with this machine, by which it was found that

—

The average work of the machine during the three trials was 1.558 ounce per sec-
ond, which at 10 hours work per day would be equivalent to 2,668 pounds of flax
straw. The total weight of broken straw in three experiments was 20 pounds 10
ounces, which was scutched in 23 minutes and 50 seconds, which is equal to 0.772 ounce
per second. Running 10 hours, a scutching machine will dress 1,737 pounds of broken
flax straw.

The machine patented by Forbert de Landtsheer, of Paris, France,
May 8, 1877, may be called one of the most recent additions to flax-

cleaning machinery. It is provided with a combination of fluted rolla

having a double-reciprocating motion, with a scutching drum composed
of two rings of cast metal, covered with sheet metal, on the circumfer-
ence of which are attached eight, twelve, sixteen, or even a larger nam-
bei' of blades, if desired. These blades heat the material as it is dehv-
ered from the fluted rolls. As the ends of the material being cleaned
or scutched are first treated, it will be evident that the portions sepa-
rated from the material by scutching will be scutched also. The products
obtained will thus consist of long-stapled material, more or less perfectly
scutched, as well as a long tow, which is also scutched. In this manner
great advantages are claimed to be obtained over other systems. The
scutching may be done in this machine by inexperienced hands, or by
women or boys, which is an advantage in places where skilled labor ia

scarce and growers are prevented from raising such quantities of flax
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as they otherwise would. The action of this machine is such that the

ends of the straw are first op^ rated on, and so on to the middle of its

length, whereby a better and larger product of long-stapled scutched
fiber is obtained, while the value of the tow obtained is inore than double
that produced in scutching generally.

An improved machine like the foregoing is calculated to give increased
impetus to the culture of flax, which will lead to the cheapness of the
raw material, with increased profit not only to the grower but also to

the manufacturer, as the cost of breaking and scutching on this im-
proved system is claimed to be about one-third less than upon ordinary
machines.
A committee on science and arts of the Franklin Institute, Philadel-

phia, after satisfactory experiment, say of this machine

:

This mechanical contrivance is deserving of special mention, being loell adaptedfor tJiepur-

pose designed, ia capable of adjustment to suit dili'erent lengths of fiber, and may be
controlled automatically or by hand. The fiax stalks operated upon were grown, not
for the fiber, but for the seed alone, and had not been properly "retted," yet the ma-
chine under consideration performed the operations of breaking and scutching with
entire success. Flax stalks two feet and hemp stalks eight feet long were alternately
fed to the machine, and the fiber was delivered clear of " boon," straw, and woody
material, in from thirty to forty seconds, while but little scotching tow or codillawaa
made. The introduction and general use of this machine would, without doubt, tend
to restore and extend the cultivation of such fibrous plants as flax, hemp, jute, and
others of a similar nature, by enabling producers to deliver these eeYcral fibers in a
clean, straight, long Hne, and marketable shape, at low cost.

A hemp-hackling machine, the invention of Theo. Tebaw, of Frank-
fort, Kentucky, was patented in May, 1879, which claims to hackle a
large amount of material at one time. The patentee claims the follow-

ing advantages for his machine

:

The bunch of material to be hackled by the machine is from one hundred and sixty
to two hundred pounds in weight, while about two pounds of the material is usually
the amount taken by hand, it requiring, of course, a few more passes of the hackles
through this material when operated upon in the machine than it does by hand ; but
the movement of the hackles is so rapid that the time occupied in dressing a single
bunch by machine is less than required in hand-work.
A very material advantage resulting from the nseof the machine is avoiding the

breaking of the fiber consequent upon the short stroke of the hackles, which can work
upon the bunch inch by inch, leaving the fiber in better condition than by hand-dress-
ing and producing much less tow.

The latest invention in vegetable fiber machinery is that of ilr. A.
Angell, of lirewark, N. J., for the cleaning of ramie and other vegetable
fibers of like nature. It was only brought to public notice late last sea-

son, having been patented in November. It has already been placed in

the hands of practical business men to be manufactured, and by them
wiU be taken to India to compete for the £5,000 prize offered by the
government at Calcutta, for a successful ramie and jute cleaning ma-
chine. The machine is thirty-four inches wide and forty-two high, *and
is very strong and apparently not liable to damage. It can be removed
to any i)oint without taking apart, and it is readj for use on the instant,

being simply a series of rollers and scrapers and beaters. At the top is

a hopper with a dozen holes, through which the fiber is fed to the ma-
chine. The machine started, a stalk of ramie or other fiber is set by
the thick end into the hole ; it is grasped between two rollers, covered
with flexible rubber, and the stalk, in passing into the machine, imme-
diately encounters a knife, which splits it in two, sending the two halves
to opposite sides of the machine. The halves on their journey encounter
" beaters," which break off the pith and wood, and on the other side

encounter " scrapers," which remove the bark, and in an instant the
filament comes out in long ribbons of fiber. An unbroken ribbon, ex-
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actly the lengtli of tlio stalk or switch \7hicli was fed to tlie macliine is

thus obtained, and the wood and extraneous matter are as cleanly taken
off as could be desired, and without slivers.

It is claimed that tlie stalks of ramie, mallow, or jute may be ran
through the machine the moment they are cut, without waste of time
by preparatory rotting of wood or outer bark, which injures the fiber.

Further, that there is absolutely no preparation at all, and the fiber is

unbroken. The scrapings of bark, &c., can be used in i)aper-stock, while

the woody matters can be used for fuel for the engine driving the ma-
chine. The only remaining process is to boil the gum from the ribbons

of fiber, and they are then ready to be tied in hanks for the rope-walk,

or for the manufacturer. The machine is said to clean or prepare 2,000

pounds of fiber per day, fed by a boy, the stalks being placed upon a
platform within easy reach. The boiling is a simple matter and can be
done in the field, or factory, or shed where the machine is running, or

the ribbons may be marketed as they come from the machine, the cord-

age manufacturer boiling out the gum at the same time that it is boiled

for bleaching.

In the patent specification it is stated that

—

This inTention consista in the combination of feed-rollers, a splittiug-kuife, a series

of separate channela, each adapted to receive and guide the t^vo halves of a stalk of
ramie or other fibrous plant, and crushing rollers, which receive the split stalks from
the gnide-channels for breaking the connection of the fibers with the pith and skin.

A beater, which acta on the split stalks as the same pass from the crushing rollers,

serves to detach the pith from the fibers, and the skin is finally removed by the action

of a grinding 6^l^face. On the splitting-knife are secured suitable cams for turning the
upper half of the split stalk, so that both halves pass through the crushing rollers

with the pith side facing upward.

The yucca machine, to which reference has been made (A. Stoney's

patent, May 7, 1878), consists of two horizontal cast-iron rollers, twelve
inches in diameter, twenty inches long, cast hollow with one inch shell.

The surfaces are smooth and the rollers set true, so as to thoroughly
mash or crush the gTecn glutinous mass loose fi'om the fiber of the yucca
blade. It is provided with two-inch journals 6 inches long, to admit of

the necessary pulleys, propelled by cog-wheels on one end. The top
roller, adjusted by set-screAvs or springs, makes about 40 revolutions per
minute. Above the crushirig rollers is arranged a sprinkling device,

that is made of two horizontal pipes, perforated at the bottom, and of a
cross-pipe connected with the supply-pipe. These^ furnish a supply of

water in jets to both sides of the crushing rollers, for the purpose of

softening the green extraneous matter as it jmsses the crushing rollers

and brushing cylinders. Steam may be used in place of water, where
it is not convenient to use the latter. The brushing cylinders, of which
there "are three, vary from 3 to 5 inches in diameter, are twenty inches

long and are thickly set with best English steel-wke, untempered, pro-

jecting from one-fourth to one-half inch from the surface of the cylin-

ders. The green yucca leaves are carried to the crushing rollers by
means of an endless apron or feed-belt four feet long and twenty inches

wide, conveyed upon two wooden rollers, propelled by pulley and strap

connection with the journal of the lower crushing roller.

The patentee writes that for want of means to push it, but little has
been done with the machine other than in an experimental way. The
machine has also been used to clean ramie stalks. ^
In November, 1877, a patent was granted to Carlos de la Bagnera, of

New York City, for a machine for the extraction of the fiber from the
leaves of the ^Agave Am&i'icana, known as " pita." Having only seen

the patent specification, and being unable to learn anything about the ma-
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chine from other sources, I can give no statements as to its merits. TThe

a]>pliance consists in a scutching and hackling wheel, corrugated rolls,

and a wheel carrj'ing several series of tools, each consisting of a steel

wire brush, a scutching blade, and several hackling combs, with other
appliances for cleaning the fiber from the extraneous matter of the leaf.

After running one end of the leaf to be operated upon, through the
breaking rolls, it goes to the scutching blades and hackling combs, the
wire brush effectually removing the outer coating of the leaf, and also

the pulp, and separates from the refuse matter the fiber in a clean, un-
broken mass. When one end of the leaf has been treated, it is reversed
and the other end treated in the same manner.
A machine similar in principle, and for the same purpose, was patented

in November of last year by Pedro Sanchez, of Tabasco, Mexico.
An "istle" machine, intended to facilitate the slow and primitive

process of obtaining the fiber of Bromelia sylvestris by hand scraping,
was patented in January, 1876. Its inventor is Guillermo R. Welke, of
Parras de la Fuento, Mexico.

The invention consists mainly of devices for scraping the leaves, while bein^ drawn
by rollers through the scraping knives, which are made to yield to the thickness of
the leaves. The leaves are placed between the scrapers up to the gage-piece, and then
carried with the scrapers toward the feeding rollers. Sliding and reciprocating scraper-
jaws are operated by suitable transmitting mechanism, by the forward motion of the
scraper frame, for scraping off the ends of the leaves, which are conveyed to areceiy-
Lng platform, and dropped by the same into a receptacle below.

The patentee claims that previous to the invention of the machine in.

question, all the fiber of "istle" produced—great quantities of which
are annually consumed—was prepared by hand.

Wliile uj)on this subject, it will be well to mention an improved process
for disintegrating the stalks of hops, a patent for which was issued to

Isaac N. Nordliuger, of Stuttgart, Germany, September 4, 1878. The
object of the invention was the production of fiber adapted for spinning
purposes, from hop stalks, which have been considered worthless. The
fiber is said to be long and fine and can not only be used as an upholster-

ing material, but also with gxeat advantage for spinning and weaving.
The product resembles flax fiber very closely, and its inventor claims that
" in respect to elasticity, softnesss, and durability it is superior to all other

fibrous materials, such as nettle fiber" and those of a similar nature. It

is also said to be cheaper. The process is a boiling and chemical treat-

ment of the stalks of the hop plant.

SUMMARY.

In conclusion, it would appear from all that has been advanced upon
the subject that these fiber products still occupy a recognized position

in American agriculture; that, notwithstanding many adverse influ-

ences, causing serious fluctuations and irregularities of production, they
still engage active attention. That their production may be extended
in the future there are no doubts. It is evident, however, that old sys-

tems must be discarded, for the spirit of the age is a spirit of progress.

The successful farmer of the future must keep up with the times, calling

to his aid the experience of the world around him and such helps as in-

ventive genius and the necessities of the times may bring forth.

The flax industry, it might be supposed, should be prosperous. How-
ever flourishing the cotton industry, there is room for flax. The demand
for oil renders imi)erative its growth; the need of oil-cake in foreign

meat production is a governing force in its cultivation; the cattle-feed-
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ing business in this country is beginning to enforce a similar necessity,

which will ultimately prove more controlling. The drain of*more than
twenty million dollars }3er annum for Hax products of foreign countries
during the last decade is also a strong argument for the extension of
flax production.
There is no insux^erable obstacle to the supply of all demands for flue

linens, tho^.gh the climate of a part of the country is less favorable to the
growth of fine fiber than that of the moist climate of Ireland and Holland.
Northern New England, New York, the lake region, and especially

Oregon and Washington Territory furnish suitable climatic conditions.

The labor question is one requiring time for its solution. With much
diversity of cropping, so frequent calls to apparently more profitable

rural employment, there is little opportunity here for development of
skill which exists in so high a degree in certain flax-gTowing districts

of Europe. Graually, as population crowds and labor competes, the
growth and mami)ulation of fine flax fiber will command the economic
faculty and inventive genius which give the American laborer an ad-
vantage in every serious eftbrt to compete with the skilled and low-
priced labor of Europe. The time will be quite sure to come when the
production of fine fiber will be unmensely enlarged, and it would be wise
in the national government to foster and encourage such development.
Meanwhile the cultivation for seed, for oil and cake, though subject

to fluctuation, to changes from one district to another, is extended and
must continue such extension. There is one obstacle to success, which
alone prevents an immediate and rapid growth—a large portion of the
flax-straw is now wasted. Here and there a mill for the manufacture
of tow takes all that is offered in the neighborhood, while large areas
have no mills within hauling distance. It is needed for paper stock, for
upholstering uses, and especially for baling of wool and cotton, and
bagging for grain. It is understood that nearly a million cotton bales
are enveloped in flax bagging, of the more than five millions grown and
packed, the remainder being mostly made in this country from the fibej

of jute butts, a foreign product that drives the native material from the
field. Ten years ago the importation of this material was 17,549 tons

;

now 69,590 tons. Then the importation of cloth for bagging was
11,486,005 pounds ; now but 2,856,195 pounds. The cause is apparent. The
manufacturers of jute bagging at the sea-ports have large capital, or-

ganization, and all facilities, with the low duty of $6 per ton, little more
than one-fourth of a cent per pound, and a lower price for material
than ten years ago, which was last year less than 3 cents per pound.
So the interior flax mills are driven to the wall. They say, " Give us a
higher duty on jute butts, and we will furnish all the bagging for cot-

ton, and wool, and grain, from material which is now wasted, and we
will do it on an enlarged scale, at the price which the jute bagging now
commands." This would lead to a great increase in area of flax, would
make prosperous a prominent agricultural industry, and prove a souice
of wealth to the western farmer, who claims that he is entitled to a little

protection as well as the manufacturer.
On the other hand, the jute manufacturer claims that it is the true

national economy to admit raw material duty free, and so encourage the
manufacture of bagging instead of importing that made by foreign
labor.

The western flax miller and flax grower replies, that if it is good to
give employment to American labor in manufacturing bagging; it is

better still to give further employment to American labor in growing
the raw material.
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So a conflict rages between jnte and flar, and so evenly balanced are

the forces, that flax is able to compete for a portion of the cotton baUng

;

yet jute has a slight preponderance, perhaps altogether due to the ad-

vantage of larger capital, and better organization and division of labor,

and therefore the jute manufacture is successful, and flax milling com-
paratively depressed. It is a conflict between the seaboard and the in-

terior ; between the heavy manufacturer on the one side, and the smaU
manufacturer and the farmer on the other. The flax men have logically

the better position, if they can make good the promise of a full and
cheap supi)ly; the jute men have the advantage of having produced
substantially a supply, while it is not proved that their opponents are
able to make good their promise.

Hemp culture may likewise be extended, for with the demand for

finer grades of fiber for spinning purposes, for twine, for grain binders,

and for cordage, the States at present producing it will hardly furnish
a supply. As in the culture of flax, however, better methods must bo
adopted, and more careful treatment given the crop, that it may, in one
sense, make its market through superior quality.

APPENDIX I.

THE CULTIVATION OP AEUTILON AVICENIT^ IN NEW JERSEY,* WITH
LETTER OF PROF. SYLVESTER WATERHOUSE.

In the general dovolopment of tlie fibrous industry, "vre liave mado very decided
progress this year. Thero really need be no difficulty in growing jute-producing
plants, t the material point being to ascertain the best conditions under which to con-
vert hitherto uncultivated plants into those of future industrial significance and profit.

Any experienced farmer, from his observation of these eeli-propagating " weeds," can
as reacUly achieve good results in their cultivation as he can in hie first attempts at
growing for profit peaches, pears, grapes, or any other untried crop. Ha h.os a gen-
eral knowledge of their requirements, and his success at the outset will be in propor-
tion to his professional knowledge and theoretical dexterity. There being no question
respecting the cultivation of jute, the remaining problem concerns the obtaining of
the fiber from the bark, and the industrial purposes of which it is susceptible. Jute,
in its ordinary marketable condition, is chiefly adapted to coarse but useful fabrics
and cordage, but through the api^liances of ekiU and science, it has unquestionably a
range of usee still to bo discovered, and it is our aim to discover those hidden qual-
ities.

In all our efibrts to promole the fibrous industry, we have had the intelligent co-
operation of Mr. Lefranc. He has given his whole attention this summer, at Camden,
to the discovery of new methods of treatment of the outward coating of the plant,
with a view of imparting new value to the fiber derived from it. These efi'orts are in
harmony with the widely extending conviction that the highest industrial progress
which this nation is destined to achieve is inseparable from the utmost diversity of
industries, and an augmented proportion of skilled and artistic pursuits to the un-
skilled. In pursuance of this idea, Mr. Lefranc confidently believes he has discovered
a combined chemical and mechanical process, by which the intrinsic and industrial
value of jute can be greatly enhanced, at comparatively smaU cost. » * » if thig
newly discovered property in domestic jute (Abutilon avicennce) is confirmed by subse-
quent experience, it will impart an unanticipated significance to the fiber industry
throughout, since ramie find, the whole range of developed and undeveloped long
staples can be brought under the same treatment with like results.-

We feel assured tbat the steeping or rettiog process, which, until o^uite recently, wa.s
deemed indispensable, has b.';m overcome, and that in growing these products the
labor of the farmer will tLerel>y be greatly diminished, and only equivalent to that
incident to the growth of whrnt ;iud rye. Sowing, cutting, and carting in the green

* From the Second Annual Report of James Bishop, chief of bureau of statistics,

labor, and industries, of New Jersey, for the year 1879.

t Plants bearing a fiber similar to the jute of commerce (Corchorua), which may
be used aa a substitute in thia country for that fiber.
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Btate, atpiv^sent, sf.ems to be all the farmer will have to do. If he can he saved the
trouble and expense of preparing pools for eteeping, as is done in India in respect to
jute and ramie, and in Euro[)C and Ireland in respect to flax, and two or three hand-
lings and cartings besides, ho will have gained a very material advantage in the cost
of those domestic products.
We have known for some time of an ingenious mechanical contrivance in Newark

for extracting fiber from the various fibrous plants we are endeavoring to introduce
into our State. This machine is the invention of Mr. A. AngoU, and we have no hesi-
tation in saying that it has achieved such results as to entitle it to public recognition
as being in the line of devices for promoting the fibrous industry. Sxicces in this new
industry, as we have many times stated, and which daily becomes more obvious, is

dependent upon the best mechanical attainments in separating the bark from the wood,
and in the subseqiient manipulation of the fiber for market. Hence it is incumbent
upon us to acquaint the pubUo with whatever comes to our knowledge respecting
progress in the development of this important industry.
The normal length of fibers destined for the loom is of no special moment, since it is

well understood that for spinning purposes the very long class of fibers require to be
subjected to a process by which they may be assimilated to cotton and wool; therefore,
the means by which they can be brought into the spinning state with the least injury
to the fiber will necessarily be adopted. The two gentlemen we have referred to are
sedulously engaged in efforts to solve the remaining problem respecting the production
of domestic fibers. They have both succeeded in furnishing products which have
elicited the deepest interest on the part of consumers, who stand ready to use New
Jersey jute and ramie whenever they can be supplied. Hitherto both of these prod-
ucts, for the moat part in all countries, have been woven into fabrics of various grades

j

but there is reason to believe vast quantities of jute, especially, will be consumed for
cordage, bagging, matting, and other long-staple purposes, in this country, as soon as
the raw materials are grown hero.

The writer has interviewed several large importers and consimiers ofall kinds ofhemp,
jute, sisal, and flax, and but one opinion was expressed rcBpecting the prospective in-
dustrial value of the New Jersey products exhibited, conditioned of course, upon
their relative cost to those already in use. We were likewise assured that the con-
sumption of this and kindred fibers is practically limitless under such conditions as to
cost and quality as present attainments in domestic culture seem to indicate and
verify.

Washington University, Saint Louis, Mo., OdolerZO, 1879.

DKA.R Sir*. Recent investigations enable me to make a prompt response to your in-
quiries.

The AbuUlon avicmnce, the cultivation of which you have so forcibly recommended,
seems susceptible of development into a source of public wealth. The plant grows
throughout the West in rank and wild luxuriance. It has the spirit and capacity of
conquest. With invasive march it has taken possession of large tracts of land. Its
tenacity of life and rapid sj^read render its cultivation a far easifer task than extermi-
nation. There are to-day, in the suburbs of Saint Louis, stalks of abutilon 8 feet in
height. It is claimed that the fiber is superior to hemp in whiteness, strength, dura-
bility, and cheapness of production. Unlike Indian jute, abutilon needs no naturali-
zation. To the manor born, it exhibits a stubborn determination to occupy its

heritage.
V/hy is not this plant utilized? If it grew in France, the French Government, ever

sagaciously watchful for new sources of public wealth, would encourage its cultiva-
tion by the offer of liberal bounties, and stimulate inventors to the discovery of the
best process for treating the fiber by prices generously proportioned to the magnitude
of the interest. A policy which has so effectively developed the textile resources of
France would, presumably, bo alike beneficial to the manufacturing industries of
the United States, If personal wishes could control legislative action, my own State
would anticipate New Jersey in the adoption of this policy.
The off'er of bounties in a country which throughout its history has fostered domes-

tic industries by the i)rotectiou of a tariff assuredly needs no defense. If it bo wise
to discourage the importation of foreign products by means of a tariff, certainly it
cannot be impolitic to develop native substitutes by the beetowment of bounties.
Even if individual enterprise would ultimately accomplish the result, the patronage
of the State would secure its earlier attainment. Our legislatures can well afford to
encourage experiments whose success would enrich the nation. The expenditure of a
tew thousand dollars may bring a return of many millions.
The jute crop of India is now about half a million tons, worthatleast|50,000,000; and

the cost of the foreign fibers annually imported into the United States is more than
§30,000,000. If any considerable portion of these larger values can be created and
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saved by domestic growths, the tmdertaking would seem to he especially worthy of
legislative patronage.
In respect to boimties, it wonld appear to be jtist and proper that they should be so

dispensed as to reward both the farmers who grow the plant and the inventor of the
best process for disintegrating and preparing the fiber for market. The old system of
manual treatment is too slow and costly. Unless the fiber can be quickly and eco-

nomically prepared, by chemical or mechanical processes, the cultivation of abutilon
must prove a failure. At the present moment our great need is a cheap and effective

method of separating the fibrous from the ligneous part of the stalk. With the h;gh
prices of labor in this country, no manual preparation of the fiber can successfiiUy

compete with tiie cheap handwork of India.

The cleaned specimens of fiber you sent me are excellent, and indicate a good de-

gree of progress in the treatment of fibrous products. The inventor of a cheap and
rapid «ieans of disintegrating the fiber of hemp, jut«, ramie, abutilon, and the allied

mallows will not only secure a fortune for himself, but will also enjoy the rare dis-

tinction pf having created a new and valuable industry. Such an inventor would be
the Whitney of another development in textile wealth. It is a reproach to American
ingenuity that an industry which in India ranks as fourth in productive value should
he BO insignificant in the United States. It is indeed surprising that the inventive

Senius of our countrymen, which has achieved such splendid triumphs over greater
ifficulties, does not address itself to the solution of a problem so rich in possible re-

gulta.

Every forward movement in the diversification of our productions is an advance
towards an industrial independence of the whole world : a variety of industries is a
basis of self-reliance, a source of national wealth, and a safeguard against commercial
depression. The agricultural and mechanical arts tend to strengthen each other and
,to preserve communities fiom a general prostration of business interests. One of the
prosperous results of a cultivation of abutilon and ramie would probably be a revival

in the culture of fax and hemp. Fabrics designed for cej-tain commercial uses are im-
proved by a combination of their fibers with jute, and consequently an extensive em-
ployment of the one will imply an increased demand for the others.

Jute is too bulky for distant transportation. The freight would consume the profits.

Factories for the separation of the fiber should be erected in the neighborhood of pro-

duction, where the abutilon, rose mallow, and other similar plants, which can be so

easily raised, would apparently, even at present market rates, yield the farmer a
profitable return for his labor.

The foregoing remarks apply more particularly to the cultivation of domestic jute

in the North. But I have not at all relinquished my belief in the possibility of natiual-

izing Indian jute in the South. The conditions of success must be determined by ex-

periment. Many trials will result in failure. But ultimately the essential conditions
of soil, climate, and moisture will be ascertained, and then the growth of native and
naturalized jute, aided by proper mechanical appliances, will add to the wealth of the
country a new textile resource scarcely inferior in importance to cotton.

Respectfully, yours.

Samuel C. Brown, Esq.,
Secretary of New Jersey Bureau of Statistics.

S. WATEKHOUSE.

APPENDIX II.

AN ACT TO ENCOURAGE THE PRODUCTION AND TREATMENT OF FIBERS
IN THE STATE OF NEW JERSEY.

The following is a draft of the bill presented at the last session of the legislature,

in the senate, by Mr. Bodiue

:

Whereas there are ample assurances that the soil and climate of this State are
adapted to the ci\ltivationof jute, ramie, flax, hemp, and various other fibrouM plants
and grasses which are extensively grown in other countries, and largely imported into
the United States; and whereas the development of new productive industries are of
essential benefit to the public welfare ; therefore,
Be it enacted by the senate and general assembly of the State of New Jen-.ry, That, with

the view to stimulate individual eftbrt in the cultivation of fibrous plants, the treas-
urer of this State be here1»y authorized to pay the following bounties, upon vouchers
duly receipted by the payee, setting forth the quantities and prices of the products
grown by hJui or them, whose affidavit of their truthfulness shaU. first be afiixed to
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the said vouchers, and he attested by the clerk of the county in which the products

are grown ; and, moreover, the said vouchers shall he certified by the chief of the

bureau of labor and industries of this State

:

I.

—

Jute.

For every ton of two thousand pounds of abutilon avicennae stalks grown in New'
Jersey not less than three feet long, five dollars; for every ton of two thousand
pounds of what is known as rose or marsh mallow not less than three feet long and
not more than one inch in diameter at the butt, five dollars ; fractions, of not less than
a quarter ton in each case will be paid for at same rate; for every pound of marketa-
ble quality of disintegrated jute, two and a half cents.

II.

—

Ramie.

For every two thousand pounds of ramie stocks not less than two ^n^ a half feet

long, ten dollars ; fractious of not less than a quarter ton will be paid for at same rate
;

for every pound of disintegrated ramie ready for combing, five cents; for every pound
of ramie yarn ready to weave, ten cents.

III.—Flax.

For every ton of two thousand pounds of flax stalks for fiber of the ordinary
lengths, seven dollars; fractions of not less than a quarter ton will be paid for at same
rate ; for every pound of decorticated or cleaned flax of fixst American quality, three
and a half cents.

rv.

—

Hemp.

For every ton of hemp stalks of two thousand pounds of the ordinary lengths, six
dollars ; fractions of not less than a quarter ton will be paid for at same rate ; for
every pound of decorticated or cleaned hemp of best American quality, three cents :

Provided, That the bounties hereby authorized shall cease on the first day of April, one
tbousand eight hundred and eighty-five: And provided fur the)-, That in no event shall
the total amount expended in the form of bounties under this act exceed the sum of
fifteen thousand dollars, to be apportioned as follows: five thousand dollars to be
awarded to the enumerated stalks, five thousand dollars to the enumerated cleaned
fiber, and five thousand dollars to the ramie yarn.
And he it further enacted, That it shall be the duty of the chief of the bureau of labor

and industries to certify the vouchers refen-ed to in the first section of this act, and to
have general supervision, control, and decision of all questions which may arise pur-
suant to the provisions of this act.

And he it enacted, That the treasurer of this State is hereby authorized to pay any
money in the treasiuy not otherwise appropriated in pursuance of the provisions of
this act.

And he it enacted. That this act shall take effect immediately.

APPENDIX III.
LIST OF PATENTS FOR FIBER MACHINERY AND PROCESSES.

The following is a list of patents granted during the past five years—January, 1875,
to December 31, 1879—for iuTentions for obtaining and preparing fibrous substancea
other than cotton and wool, with name of inventor and date of issue:
Improvement in machines for combing and cutting grass and bristles. Patent No.

158650. Granted to Joseph Pickering, of Philadelphia, Pa., January 12, 1875.
Improvement in processes of making paper-pulp from palm. No. 664G. Reissued to

James P. Herron, of Washington, D. C, June 2, 1875.
Improvement in hemp and flax macliines. No. 165826. Granted to Christopher

Herrschaft and James Lawrence, of Brooklyn, N. Y., July 20, 1875.
Improvement in processes of treating rattan. No. 167409. Granted to Carleton

Newman, of San Francisco, Cal., September 7, 1875.
Improvement in machines for dressing tampico. No. 171080. Granted to J. D. Baker,

of Burlington, Vt., December 14, 1875.
Improvement in hemp-hackling machines. No. 170947. Granted to Frederick D.

Jbl^ost, of Loudon, England, December 14, 1875.

39 AG
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Iiuprovoineut in processes for prepariug vegeta'ble fiber for upholstering. Tliis ro-

lares to tlie preparation of palmetto fiber for filling mattresses, and for other purposes.

No. 668. Granted to James L. Cutter, Brooklyn, N. Y., December 21, 1875.

Improvement in istle machines for producing the fiber of Bromdca sylccsiris, applied

in Mexico to the manufacture of hammocks, sacks, ropes, nets, cotton-bagging, wagon
sheets, carpets, and similar objects. No. 171708. Granted to Guillermo Roberto Welke,
of Parras de la Fuento, Mexico, January A, 167{).

Improvement in flax and hemp machines. No. 172519. Granted to John Stewart,

of Brooklyn, N. Y., January 18, 187G.

Improvement in ramie machines. This machine is intended to prepare the fiber of

ramie, flax, and other textile substances directly from the diy stoclr, so that it shall

he presented in marketable form by one single operation. Is^o. 172610. Granted to

Charles C. Coleman, San Francisco, Cab, January 25, 1876.

Improvement in hemp and flax brakes. No. 178110. Granted to Luther E. Burdin,

Paris, Ky., May 30, 1876.

Improvement in machines for separating the fiber of ramie and other fibrous plants.

No. 181382. Granted to John B. Vogel, of New York, August 22, 1876.

Improvement in machines for dressing and combing tampico and bristles. No. 184940.

Granted to Enoch B, Whiting, of Saint Albans, Vt., November 28, 1876.

Improvement in tampico combing and dressing machines. No. 184943. Granted
to George Willett, Burlington, Vt., November 28, 1876.

Improvement in machines for cutting fibrous material. This machine is intended

to cut thin shavings of wood for stuffing mattresses for dyeing, &c. No. 184912.

Granted to James Langster, Buftalo, N. Y., November 28, 1876.

Improvement in processes of softening, decolorizing, and cleansing aninial and vege-

table fiber. No. 187882. Granted to William Maynard, of New York, February 27,

1877.

Improvement in processes of manufacturing paper-pulp from the fiber of Abuliion

avicenncc. No. 196666. Granted to Douglas Hickox, Springfield, 111., October 30, 1877.

Improvements in machines for treating flax, hemp, and other similar plants. No.

19047£. Granted Norbert de Landtsheer, of Paris, France, May 8, 1877.

Improvement in flax brakes. No. 197063. Granted to John H. Tablcr, November
13, 1877.

Improvement in machines for extracting the fiber of pita (Jr/ave Aynericnna). No.

197555. Granted to Carlos do la Baquera, of New York, N. Y., November 27, 1877.

Improvement in anparatus for digestiuij; and macerating fibers by chemical reagents.

No. 107850. Granted to William W. Harding, of Philadelphia, Pa., December 4, 1877.

Improvement in machines for polishing vegetable fiber, for use in the brush-making
trade. No. 198315. Granted to George Shaw and Thomas Shaw, of Dukinfield, Great
Britain, December 18, 1877.

Improvement in machines for treating palmetto leaves, &c., for upholstery purposes.

No. 201269. Granted to George F. Miller, Jacksonville, Fla., and W. G. Benedict,

Orange Park, Fla., December 27, 1877.

Improvement in the manufacture of paper pulp from salt water fibrous plants. No.
199427. Granted to William E. FarrcU, of Philadelphia, Pa., January 22, 1878.

Improvement in treatment of cocoa-nut fiber, for manufacture of various useful

products. No. 202662. Granted to Eug. Pallu, of Paris, France, April 23, 1878.
^

Improvement in separating wool and cotton, and similar animal andvegetable fiber,

from fabrics. No. 202672. Granted to John Y. Slater, Baltimore, Md., April 23, 1878.

Imiirovemeut in machine for making fiber from palmetto leaves, for upholstering

purposes. No. 202766. Granted to Lucius P. Summers, of NewBritaiu, Conn., April

23, 1878.

Improvement in treating j)almetto fiber for tise in the arts. No. 203177. Granted
to George F. Miller, of Jacksonville, and W. G. Benedict, of Orange Park, Fla., April

30, 1878.

Improvement in machines for preparing yucca fiber. No. 203386. Granted to A.

Stoner, of Stony Point, La., January 29, 1878.

Improvement in fiber-cleaning machines. No. 204906. Granted to George D. Luce,
of New Orleans, La., March 2, 1878.

Improvement in i>rcparing iialmetto fiber and pine leaves for mattress filliugs. No.
205035. Granted to Washington G. Benedict, of Orange Park, Fla., June 18, 1878.

Improvement in hemp and flax brakes. No. 205910. Granted to Gelston Sanford,

of Brooklyn, N. Y., July 9, 1878.

Improvement in fiber machines. No. 205911. (Same name and date as preceding.)
Improvement in processes for disintegrating the stalks of hops for fiber. No. 209286.

Granted to Isaac D. Ntirdlinger, of Stuttgart, W{irt:cmberg, Germany, October 22, 1878.

Improvement in separating and cleaning vegetable libers for paper i)ulp. No.
210339. This refers to the fibers of sugar-cane, sorghum, and Indian corn. Granted
to Charles Lauga, New Orleans, La,, November 26, 1878.
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Improvement in soparatiug animal from vegetable fibers. No. 211109. Granted to

GeorgeM. Rice, AVorcester, Mass., January?, 1879.
„,^^„^ ^ j. , ^

Improvement in machines for dressing hemp, Has, «fcc. No. ZlbbJ2. biranted to

Theodore Tebaw, of Lexington, Ky., May 20, 1879.

Improvement in the manufacture of paper pulp and paper from grasses. No. 218J24.

Granted to Adolph Seyler, of Brooklyn, N. Y., August 5, 1879.

Improvement in processes and machines for disintegrating ramie and other fibrous

plants. No. 219668. Granted to Albert Angell, of East Orange, N. J., September 16,

1879.

Improvement in machines for cleaning and extracting fiber from fibrous plants, and
especially the leaves of pita {Agave Americana). No. 221365. Granted to Pedro San-

chez, of Tabasco, Mexico, November 4, 1879.

Improvement in the treatunMit of pine leaves for the manufacture of paper, and for

other purposes. No. 221687. Granted to Albert W. Maas, of Meriden, Miss., Novem-
ber 18, 1879.
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Law, Dr. James, report of 420

Leaf-hopper, destructive, report on 191
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Melon-worm, report on 218

Minerals, analyses of 82
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reverted 74

soluble 74
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Pine-leaf miner, report on 233
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cause of the outbreak 458
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Seeds, department, experiments with 484

distribution of 21
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sorghum, Chinese corn, and brown doura, analyses of 101
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Shoddy-waste, analyses of 73
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