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To the Senate and Ilouxe of Repr:'i<entatives :

I transmit herewith the annual report of the Office of Experiment
Stations, prepared under tiic direction of the Secretary of At^riculture,

wiiich inchides a report on the woriv and expenditures of the agricul-
tural experiment stations in the United States for the fiscal year ended

fFune 30, 1903, in accordance with the act making appropriations for

the Department of Agriculture for the said fiscal year.
The attention of the Congress is called to the recpiest of the Sec-

retary of Agriculture that 5,000 copies of the report be printed for the

use of the Department of Agriculture, and that provision ])e made to

j)rint such a report amuially.

ThK( )1 )( )KK Ro( )SK^ K I -T.

White House, Fehrum-y .'>, lOOJf.
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LiriTliR OF TRAXSMIITAL.

U. S. Department of Agrtcut.ture,
Office of the Secretary,

Wa.'</if'n(/ton, I). ('., Fehruary J^, lOOlf..

Sir: I have the honor to transmit herewith the annual report of the

Office of Experiment Stations, prepared in accordance with my instruc-

tions. This includes a report on the AVf)rk and expenditures of the

agricultural experiment stations established under the act of Conoross

of ]March 2, 1887, for the fiscal ,year ended June 30, 1903, in com})li-

ance with the following provision of the act making- appropi-iations

for this Department for the said fiscal year:

The Secretary of Agriculture shall prescribe the form of the annual financial

statement required by section three of the said act of March second, eighteen hun-

dred and eighty-seven, shall ascertain whether the expenditures under the appro-

]>riati(in hereby made are in accordance with the provisions of the said act, and shall

make report thereon to Congress.

Reports are also included on the experiment stations in Alaska,

Hawaii, and Porto Rico, which are provided for in the appro])riation

act aforesaid and are directl}' managed by this Department.
If this report is pu])lished by Congress, it is desirable that 5,000

copies siiouid be provided for the use of tliis Department, and that

provision be made to print such a report anmially.
I have the honor to bo, sir, your ob(Mli(Mit servant,

James Wilson,
The President. Secretary.





LinTliR Ol- SIP.MITTAL.

Office of Experiment Stations,

Washingt<m^ I). CI, Fehruary 2^ 190.'^.

Sir: I have the honor to present herewith the annual i-f^port of the

Oftice of Experiment Stations, whidi inehules a report on the work
and expenditures of the ai>ricultui-al experiment stations in the United

States for the liscal year ended June 8(J, ll>03.

This is the ninth annual report on the Avork and expenditures of the

aj^rieultural experiment stations in the United States, made b}' the

Director of the Office of Experiment Stations, under instructions from
the Secretar}' of Agriculture. As heretofore, the report is based on

three sources of information, viz, the annual iinancial statements of the

stations, rendered on the schedules prescribed by the Secretary of

Agriculture, in accordance with the act of Congress; the printed

reports and ))ulletins of the stations; and the reports of personal
examinations of the work and expenditures of the stations made dur-

ing the past year by the Director, assistant director, and one other

expert officer of the Office of Experiment Stations.

In addition to the brief accounts of all the stations, the detailed

reports of the special agents in charge of the stations in Alaska,

Hawaii, and Porto Rico, and siunmary statements regarding the special

investigations in charge of this Office have been included, together
with special articles on progress in agricultural education, farmers'

institutes in the United States, instruction in agriculture in land-grant

colleges and schools for colored persons, development of the text-hook

of agriculture in North America, agricultural economics as a subject
of study in the agi'icultural college, experiment station work with

apples, a summary of recent American work on feeding stuffs, and

organization of governing boards and rules adopted b}' them for the

regulation of agricultural experiment stations.

Very respectfully, A. ('. True,
Director.

Hon. . I AMES Wilson,

Scerftdvy of Agriculturi'.
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AVORK AND HXPliXDITURl^S OF AGRICULTURAL ILXPliRIMl'AT

STATIONS.

By A. ('. True and D. J. Ckoshy.

SUMMARY.

STATISTICS OF THE STATIONS.

Agricultural experiment stations are now in operation under the act

of Congress of March 2, 1SS7, in all the States and Territories and,
under special appropriation acts, in Alaska, Hawaii, and Porto Rico.

In Connecticut, New Jerse}^ New York, Hawaii, Missouri, Ala])ama,
and Louisiana separate stations are maintained wholly or in part by
State funds. A number of su])stations are also maintained in differ-

ent States. Excluding the substations, the total numlxM* of stations in

the United States is 60. Of these, 55 receive appropriations provided
for by acts of Congress.

The total income of the stations, maintained under the act of 1887,

daring 1903 was |1,-I:27,23T.73, of which $720,000 was received from
the National Government and the remainder. 8707,237.73, from State

governments, individuals and communities, fees for analyses of ferti-

lizers, sales of farm products, and miscellaneous sources. In addition to

this the Office of Experiment Stations had an appropriation of $l(il,000

for the past liscal year, including ^15,000 for the Alaska Exp(M-iment

Stations, $12,000 for the Hawaii Experiment Station, $12,0(»0 for the

Porto Rico Experiment Station, $20,000 for nutrition investigations,
and $05,000 for irrigation investigations. The total value of additions

to the efpiipmentof the stations in 1903 is estimated to be$23«),370.()l.

The stations emj)lov 757 persons in the work of administration and

inquiry, 375 of whom do more or less teaching in the colleges >vith

which the stations are connected. During the year the stations pul)-

lished 371 animal reports and Imlletins, which were su])j)lied to over half

a million addresses on the regular maiUng lists. A larger mnnber of

23
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stations than fornu'ily suiiplciiKMitcd their ic^^iilar publications with

more (»!• h'ss fr(M|M('nt issues of jiress huUetins and otiier special ])uhli-

cations, and most of lh»^ stations i-(>j)ort a hii"e-e and constantly increas-

inef coiTespondence with farmers on a wide \ariel y of topics,

PROGRESS OF THE STATIONS.

As the woi"k of the experiment stations advances from year (o year

experiiiHMital data accumulate in many Hikvs, urid from lime to time

results of ^reat (general impoi'tancc come out of this extensive work.

A ji^ood example of this at the present time is found in thc^ investij^a-

tions of the stations relatinj*- to cheese makinj^. Tiie importance of

this industry in this country is shown b}^ the fact that the production
now amounts to 800,000,000 pounds a year, valued at approximate!}^

$30,000,000. Though cheese making is pro})ably the oldest daiiy indus-

try, very little has been known regarding the principles on which it is

based. For centuries it has been carried on largely b}^ rule-of-thumb

methods, and the reasons for the various processes and the exact nsiturc

of the changes brought about by them have been unknown to the cheese

maker. He has been guided mainh' In' the traditions of his art and has

depended upon the skill and judginentacquired through longexperience.
Within the past ten years several of the experiment stations of this

country have prosecuted systematic studies of cheese making, with a

view of determining the principles upon which it rests and the means

of simplifying and improving its processes. Owing to the large number
of factors involved the work has been difHcult, and for a considerable

time the progress was slow. Now, however, the accumulated results

are of great prac^tical value, and it may be fairly claimed not only that

this great industry has been put on a rational basis, but also that the

art of cheese making has l)een simplihed and its processes can now be

more easily controlled, so that good cheese can be more unifornd}''

produced. Besides providing explanations for the important processes
in cheese making, the work of the stations has shown that the traditions

upon which the empirical rules were founded were absolutely wrong in

numerous important particulars and that the judgment of good cheese

makers was also erroneous.

Taken as a whole, the investigations on cheese making hy the Ameri-

can experiment stations constitute one of the most important contiMbu-

tions of science ever made to any branch of agriculture. A few of tln^

general results of this work may serve to indicate its practical value.

One of the greatest sources of trou))le in cheese making has been

milk which is tainted, or which contains certain kinds of bacteria and

molds. The milk of a single patron of a cheese factor}^ may unfavor-

ably ati'ect the whole supply by causing gassy curds and other

difficulties. To i-enu'd}' this a simple curd test was developed I)}''
the

AVisconsin Station a few years ago by means of which fault}' milk may
be easilv detected.
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Foi aofP'^ ivnnot has boon used in tho ])rodiu'ti()n of curd, and it has

boon supposod that nothini"- else could take its place. An extended

study of the action of rennet by the New York State Experiment Station

led to the conclusion that its effects" in curd production are due to a sin-

gle ferment whose action is essentially like that of pepsin. This raised

the question whether ordinary commercial pepsin could not be used in

the place of rennet. The Wisconsin Station and the Ohio State Univer-

sity have demonstrated that pepsin may be so used with entire success,

and tests with i)opsin on a conunorcial scale in an Ohio choose factory
have resulted in the production of choose of hi>ih (juality. Some of the

advantages of scale pepsin over rennet extracts are that it is of more
uniform strength, keeps better, especially in warm weather, and is

free from bacteria and molds.

According to the traditions of cheese making, a temperature of at

least 70^ F. has been considered the proper one for ripening cheese,

])ut investigations have shown that while high temperatures hasten

changes in the casein, since ferments and bacteria are then more active,

heat also increases the activity of injurious germs and prevents proper
control of the ripening. Ilonce, too warm curing rooms are one of the

greatest causes of poor cheese.

Taking up this line of work, the Wisconsin and New York State

stations have made extensive experiments in curing cheese at low tem-

peratures, and recently the United States Department of Agriculture
has cooperated in this work. Cold curing at from 40^ to 60° F. has in

this way been shown to be entirely practicable, and to result not only
in improved quality, but in a saving from shrinkage which will more
than cover the exponso of artificial cooling. Cheese makers are now
cojivinced that thov have been holding their cheese at too hio-h a tem-

porature, and there is a very general movement among them to

provide facilities for lowering the temperature and keeping it down
even in the hottest weather.

Another good illustration of the practical value of the accumulated

results of experiment station work ma}' be found in the sumn)ary of

the investigations on apple growing contained in another part of this

report. From this it appears that the stations have issued more than

17<> ))ullotins on this subject. Much useful information regarding the

host gonoi-al conditions for apple growing, and the varieties ada})tod

to diffoi'ont localities, has thus t)oon disseminated, l)ut besides this the

results of a large )uunl)er of original investigations have l>een repoi'ted.

Studios of the flowers of apple trees have shown that some varieties

of apples are self-sterile, while others are good pollenizers. In this

wa}' the unpioductiveness of many orchards is explained, and the way
to remedy this is pointed out. The conditions under which the pollen

germinat(\s, and how this process is afl'ected by heat, rain, and cold, as

well as the value of ))eos as agents in the distribution of pollen, have
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Im'cii .s1i(»\\ 11. Tilt' clicmiciil coiMposit ioii ol" tlic lo;i,ves, ti uiik, n\u\ roots

of fill'
:i|»|)Ii'

trie li:i\t' Ix'cii (IctiTiniiicd holli I'or old 1 rccs and tor

iiui"s(*ry .stock, and llic diaft of the oi"cliard on tlir I'lTtility ol the .soil

has Ihmmi shown to h(> lully as i^iHiut iis (•oiitimu)iis cr()i)pint4- with

ceroals. This lias ln'ouuht out the nooossitv ol" t'citiii/iiii"- orchards,

and has led to important cxpiUMnuMits on the action ot" dillVrcnt fci1i-

lizcrs on the i^-rowth of the appl(^ oichard and of fruit pi'odiiction.

In connection with studies relatin<;- to the cultivation of orchards,
detinit(> information has heen obtained as to the period of growth of

the slioots and roots, the time of formation of the Hower and hnif buds,

and the methods of controlling the ripening of the wood so as to

prevent winterkilling. The \alue of clean cultivation and of fall

cover crops in the preservation of soil moisture and the protection of

the roots during the winter has ))een demonstrated, and it may be

safely asserted that never before in this country have apple onrhards

been given such thorough and rational culti\ation as at the present
time.

How best to plant apple trees in the arid West and the humid East,

or on clay soils and sandy soils, right methods of pruning the roots and

triiiningthe tops, how to ward ofl' diseases and insect pests and produce
uniform and perfect fruit, are problems on wdiich much valuable

experimental infoiniation has ])een obtained. As the result of station

work, we know detinitely the controlling factors in the keeping of

fruit in ordinary- and cold storage, and in the utilization of waste fruit

by evaporation, or conversion into cider, vinegar, jelly, marmalade, etc.

The large amount of work which the stations have done on ([uestions

relating to feeding stuffs is indicated by the brief review of this work

given elsewhere in this report. Some of the practical results of this

work have been very important. The saving and use of corn fodder

(stover), which Avas formerly so largely wastc^d o\er a large part of the

countrv, is a striking illustration of this. Its value as a feeding stuff

has been demonstrat(>d, and the ])cst means of utilizing it have })een

shown by the stations' work, and their continual agitation has brought
about very great improvement in farm practice in this respect. At
the nominal value of $1 a ton the corn stover crop of the United

States would be worth at least $100,000,000. While it is not all

utilized, a much larger share of it is, and the practice of doing this is

steauily increasing.

The inspection of commercial and condimental feeding stuffs, brought
about by the experiment stations, has alread}^ had the effect of largeh'

holding in check the adulteration of these products and fraud in their

sale, ill a number of States where the laws have been A'igorousl}'

enforced l)}- the stations inferior articles have been entirely driven out

of the market, because farmers would not bu}' them unless they received

the stations' stamp of approval.
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Aloiitr with the inoiv scioiititic work which the stations have done in

deteniiiiiini^ the mitritive \ahie of t'ci'diiio- stutl's there has heen nnicli

practieal woik in the iiiiprovenieiit of the practice of feeding- dirt'ereut

kinds of faini animals. The skill which the stations have developed
in selecting and feeding animals has of late appealed strongly to the

practical feeder. As recent illustrations of this, it is worthy of men-

tion that the Missouri Station topped the Chicago market with a l>uncli

of steer.; which it selected and fattened last winter, and that at the live-

stock show at Chicago, in 1908, the grand champion of the fat-animal

show was a steer selected from a large lot and fed hv the Nebraska

Station.

In general it may l^e stated that the excellent showing that the agri-

cultural colleges and experiment stations have recently made in the

great live-stock expositions has brought about a marked change in the

attitude of practical men toward these institutions.

NEEDS OF THE STATIONS.

As the work of the stations advances demands are being made upon
them in various directions which they are nna])le to meet with their

present resources. In considering the needs as well as in judging the

work of the stations it is very important to have in mind the conditions

under which they are operating. By the terms of the Hatch Act, the

stations are organized with a view to the investigation of problems in

all branches of ayfriculture. For this reason, though it would be better

theoretically for individual stations to underttike only a few lines of

work and thus refuse to operate in many branches of agriculture,

practically it has 1)een necessary to organize them so that their opera-
tions may cover the main lines of the agriculture existing in the States

in which they are severally located. Thus each station if fully organ-
ized would have departments of agrononn^ (tield crops), horticulture,

animal husbandr}', rural engineering, agricultural chemistry, plant

pathology, entomology, veterinary medicine, and, in most States, dai-

rying. If there is any specialization of work in these departments— and

no stiition can do the most eft'ective work unless there is considera])le

specialization
—

experts in such su))jects as soils, bacteriology, animal

physiology, and i\u\ ditlerent kinds of live stock must be employed.
In many States the needs of special industries, such as sugar making,
tobacco growing, apiculture, etc., shoidd be provided for. Thus it

may be safeh' said that a station which does not have on its staff

experts n^presenting at least ten di tierent branches of the scienc*^ of

agriculture is not adecpiately etpiipped for its work. But stations

whose income is conlined to the Hatch fund can not engage the full

time of ten experts, for even if the whole fund were used for salaries,

it woidd ])rovide only an average amuuil compensation of $l,r)(M) apiece,
and this is not a sullicient salary to secure the entire services of a com-
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petont ajjfricultural expert. ^Fost of oiii- stations have thi^reforo l)een

comju'lled (o (•(•iilciit tlniuschfs with an ()i'»iani/ati()n of (licii- slaH's

^vlli(•ll is luH'cssarily iinsatisi'artorv. 'I'licy liaxc cither t^ikeii most of

the time of three or four experts and very little of the time of several

more, or thev have takiMi ahout half the tiiiic^ of the iiiem))ers of the

stati" o-eiierally.

The only way in which it has tiius far Ix'cn possible to organize tho

work of our stations broadly has been throuj^li th(Mr connection with

the atrricultiiral eollews. 'i'o meet the demand for the ))road <)r<raniza-

tion of both the colleges and the stations, the time of the officers of

these institutions has been very larg-ely divided between teaching and

research. We hear a great deal of criticism of our college and station

officers which entirely leaves out of account this dual arrangement.
For example, it may be said of a station veterinarian that he is doing

very little original work, and he is blamed for this, when the fact is that

he is paid only ^200 or $300 a v^ear from station funds, with the under-

standing that he shall give a small part of his time to some of the more

superficial problems of animal diseases in the region of the station.

The rest of his time is given to the college or to State inspection work
and most of his salary' comes from college or State funds. Theoretic-

ally, it might have l^een better for the station to have dispensed with

his services altogether, but the agricultural communit}^ woidd not be

content with such an arrangement. Whatever may be thought of the

relation of the colleges and stations from an ideal standpoint, it would

not have been possible to have operated the stations on the broad plan
on which they are now organized without the assistance of the colleges,

and on the other hand, many" college departments would T)e crippled
or destroyed without the aid of the stations.

During the fiscal year ended June 30, 1902, 52 stations shared in

the benefits of the Hatch fund. Twentv-five of these were given

additional State aid and 27 did not receive State aid. Of the State

appropriations for the stations, 6 did not exceed $1,000, and onl}^ 8

equaled or exceeded the Hatch appropriation of $15,000. Several of

the State appropriations were exclusiveh' for the support of su})sta-

tions. The total State appropriations for stations and substations were

but little more than 51 per cent of the Hatch fund.

The meagerness of the funds available for investigation in the 27 sta-

tions not aided by the State is shown by the following figures from the

statistical reports on the expenditures of the Hatch fund in those sta-

tions. Their total receipts from the Hatch fund were $405,000. Their

expenditures for administration and permanent improvements (salaries,

labor, traveling expenses, postage, stationery, libraries, and fixtures)

amounted to $313,086.38, or an average of $11,595 for each station.

The average amount expended for publications was $760. This leaves

an average for each station of onl}" $2,645 for the general expenses of
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inv<'sti^ations (choinioal supplies, fertilizers, feedinjj^ staffs, tools,

iinplcnients and niachiiiery, scientific apparatus, live stock, seeds,

l)iunts, sundry supplies, freight and express, heat, lij;ht, water, and

contingent expenses). The stations are organized in a number of

divisions representing the different branches of agriculture and related

sciences; the average number of inv^estigators employed b}'^ each sta-

tion is 10. Dividing the sum available for general expenses by the

number of investigators we have an average of $264.50 for each inves-

tigator. The whole amount (i^2,645) would hardh' pay the expenses
of a good-sized feeding experiment or a tield experiment involving

tests in several different localities. Plow inadetiuate, then, does such

a sum appear to be when divided among 1(> investigators. Under

these conditions it is not strange that so many problems of the farm

remain unsolved; it is wonderful that so much has been accomplished

b}^ our smaller stations.

These figures show conclusively that, if our stations are to be con-

tinued on the broad basis on which they are at present organized, the^'^

must generally be supplied with larger funds for the general expenses
of investigations, in order to conduct their work in a thorough and

satisfactor}' manner.

As soon as an}' station demonstrates its usefulness by results which

promote any agricultural industry within a State all the other indus-

tries cry out that the station must do work on their problems. At first

an attempt was made to meet these demands by the publication of com-

piled bulletins which might contain considera))le information more or

less new to most of the readers, but in most cases this is no longer of

much avail. Some stations have tried to satisfy the most urgent of such

demands b}^ doing a little work on a variet}' of problems, but as a rule

this has been unsatisfactory to all concerned. There is not a station in

the country which is not confronted ])y reasonable demandsfor investi-

gations of important agricultural ijroblems which at present it is whoU}^
unal)le to satisfy. In the older States the changing conditions of agri-

culture have created many problems which are new to the farmers and

on which they greath' need help, and in the newer States the extension

of agriculture is so rapid that the stations arc unable to keep pace with

the wholly unfamiliar pro])lems that arise in the farmers' new fields.

In this connection it is well to consider that the areas over which

many of the stations in this country are retjuircd to extend their juris-

diction are so large that they can not meet the demands for investiga-

tions ada])ted to the various conditions of soil, climate, and rational

agricultural practice in theii' several States. The investigations thus

far carried on by the stations in many lines have very clearly Itrought

out the fact that there is a lai'ge numl)er of agricultural })r()l)lems which

must be studied in luuiicrous localities before safe conclusions can he

drawn. This is especially true with n^ference to problems relating to
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the cliai'actcr and iiiaiia^'ciiiciit of soils, the us(> of fcrlili/crs. and Iho

jjrowtli ol" \ari('ti('s ot" lirld and lior(i<ultural crops. A larj*-!; sharo of

the work already done on these snltjects l)y the stations needs to be

suj)i)lenien(ed l»y exi)eriinen(s carried on in dill'ei-ent j)arts of their

ivspective States, hut this the}' are unahle to do. The «^reatness of

the a«;rieidtural ref^ions in whose interest our individual stations are

working- is rarely realized. E\-en alonj^ the Atlantic coast we liave on

an axcra^'e only one station for each 2-I:,000 square miles; France and

(lerniany have cijj^ht times as main'. The South Central States with

their 10 stations are 40 per cent larj^er than all of France and (iermany
with their 151 stations; and Texas alone, with one Federal station, is

27 per cent larijfer than either of theses countries. The ratio of stations

to area in France and ( Jermany is 1>G to 1 as compared Avith Texas, 28

to 1 as compared with jNIinnesota and the Dakotas, and 3*J to 1 as com-

pared with the Pacific States.

Some of the States have tried to meet the local needs of agriculture

])y the estiiblishment of substations, but as a rule the funds provided
for this purpose have been entirely inadequate.
When the Hatch Act was passed, less than twenty j'ears ago, no

country had csta))lished experiment stations on the broad plan set forth

in that act. The success of our stations has thoroughly demonstrated

their usefulness. At the same time, they have shown possibilities for

the useful extension of their work which were not at all understood

when the Hatch Act was passed. Aside from the needs of tlu; stations

growing out of the greater specialization of their work which calls for

the employment of a larger staff, the cost of their equipment with lab-

oratories, apparatus, and other facilities has greatly increased, and the

demands for the information which they are able to supply have made
the expenses connected with the printing and distribution of their doc-

uments much ""reater than in the earlv vears of their history. An
enormous correspondence with farmers has also been developed which

must be provided for, and is now in many cases a hindrance to the

research work of the stall' because of lack of funds for clerical

assistance.

In these and other ways the magnitude of the station work at the

present time is in itself an important item as related to their financial

needs. If the individual stations needed $15,000 per annum for their

woi-k a decade or more ago, they certainly need a much larger sum to

carry on their work to the satisfaction of the agricultural connnmiity
at the present time.

The work done b}' the stations in \'arious lines has brought out

clearly the necessit}- for more fundamental investigations, but such

investigations as a rule are costly and onh' a few of our stations have

been able to undertake them. The stations, for example, have made
numerous feeding experiments >vith difierent kinds of farm animals.
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Main of these have had useful results, and the work of the stations

on this sul»j<'ct as a \vlu)U> lias done much to injpi'ove tlu^ practice of

fee<lers, hut it will l)c ini^jossihlc to ])ut this practice on a thoi'out^hly

rational l)asis until Ave know nuich more regarding- the physiolog-ical

re<(uiicmcnts of animals. Some j^ears ago one of the stations under-

took investij,'-ations looking to the improvement of the apparatus

necessary for the thorough investigation of the nutrition of man.

It soon appeared that it could not carry this work to a successful issue

without larger resources than it possessed, a'nd it therefore sought the

cooperation of the United States Department of Agriculture, with

whose aid a special fund was obtained from Congress for this investi-

gation. The work thus inaugurated and maintained resulted, after

se\('i-al years, in a more efficient apparatus than had hitherto existed

for this kind of inquiry. By its use our knowledge of the laws of

nutrition and the nutritive value of different foods has been materially

extended. After this apparatus had been completed, another station

undertook to adapt it to use in experiments with large domestic animals.

This enterprise proved too great for the limited funds of that station,

and again the Department of Agriculture was called upon to contribute

thousands of dollars to make the work a success. Through this coopera-

tion th(> ai)paratus was put in working order and a series of experi-

ments has been begun which promises to yield very important results.

As lono- as the stations confined their studies of the varieties of

cultivated plants to simple tests of the varieties already produced, the

work was comparativelv inexpensive and ver}'^ largeh' unsatisfactory.

Now the breeding of varieties especially adapted to particular regions

and uses has been attempted, but only those stations which are supplied

with extra funds for this purpose can hope to accomplish nuich in

this line.

\'eiy little has l>een done in this country in the scientitic breeding of

animals, and we are as yet largely dependent on importations of breed-

inti" stock fi-om foreiirn countries to maintain the (uialitv of our meat

and other animal products. The production of breeds of farm animals

especially adapted to the needs of different parts of our country has

hardly Iuhmi attempted. The stiitions are the public agencies to which

such work would naturally ))e entrusted, but, with one or two excep-

tions, they havt; no funds available for this purpose.
In veterinary medicine ver}^ few of the stiitions have been able to

provide the e<iuipment necessary for the successful prosecution of

original researches. They have therefore been obliged to content

thi'mselvcs verv lar<relv with the diffusion of information derived

from investigations nuuh' elsewhere and the more superficial study of

cases of diseases brought to their notice. There is, of course, a large

Held lor the extension of the work of the stations in tiiis direction,

but it can not be done witliout increased funds.
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conditions it is useless to expect tluit in these und

Mianv other lines (»ur stations will discover many of the j)rinci|)Ies on

which (he i)ennaneii( iniprovenient of our a>;ricultiii'e nnist rest. Hut

unless the way is opened t'oi* them to seriously attack these fundamental

])i'ol)lems their fuluic work will ncc'e.ssai"ily l)e comparatively fra<^-

mentary and inconclufsive. They may, Jis in the past, obtain many
results which can he usefully applied in ])raetiee, hut they will not he

al)le to furnish a solid foundation for the eidarjr(>ment of our aj^ricul-

tural industries. The reciMit work 011 cheese niakiiif^, which has been

])rielly sununarized elsewhere in this report, is a t^ood illustration of

what may he accomplished in many lines if the financial resources of

the experimenters are adequate for the work undertaken by them.

By means of investigations costing' thousands of dollars and cxtendinj^

over a number of years the interests of an industry which is ninv large,

but which is likely to be very greatly extended in the future, have been

permanently ajid advantageously affected. The economy of using

relatively large sums of money in fundamental iniiuiries has thus been

signally shown.

As pointed out in previous reports, there is another side of the

work of the stations which needs to be greatly extended. It is, in

many cases, not enough that the stations should discover new facts

and principles. They must show definitely how these can be utilized

in agricultural practice. This requires that they should be in a posi-

tion to work outside of their laboratories and experimental plats.

They must carry on experiments under actua,l farm conditions, and on

a really practical scale, before it can be truly said that they have

demonstrated the usefulness of their new discoveries. It used to be

said that this was not the function of the stations, but that the fai'mers

themselves must demonstrate the practical usefulness of the residts

obtained hy the stations. There is, of course, a sense in which this

will always be true, for the conditions of no two farmers are exactly

alike, and whatever the stations do the farmers will still need to adapt
the results to the requirements of their own farms. But, on the other

hand, it is often a very expensive proceeding to the farmers to under-

take to apply results obtained by the stations on a very small scale to

even the general recjuirements of farm practice. It is usually true that

la))oratory and plat results nuist )»e modified in various ways to make
them practically serviceable, and this can be much more economically
done by the stations than by the farmers. For example, if a station

breeds a new variety of grain, it would be much better and less expen-
sive for the station to retain control of this variety and carry on field

experiments with it on a considerable nimil)er of farms in different

localities than if the seed is at first distributed to farmers indiscrim-

inately. Much of this more practical work can be carried on in

cooperation with farmers, but to do it efficiently will require more
funds than the stations at present possess.
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Since the .stations Were established under the Hateh Art, tlic States

have materially increased their ai)propriations for their maintenance,
and it may be asked why should not the States be called upon to add

to the resources of the stations whatever additional funds are needed

for their more perfect development. In reply to this it may l)e said

that there are likel}- in the future to be such demands on the States to

pi-ovide for the extension of agricultural education in o^eneral that it

will be increasingly difficult for them to add to the resources of the

stations. This has already been the case in a number of States. Thus

far, in most of the States, the stations have been aided by appropria-
tions for l)uildings and equipment which have Vjeen for the joint use

of the agricultural colleges and experiment stations. The increased

interest which is now being manifested in those forms of education

which are furnished by the agricultural colleges has had the result

thtit the number of students in those institutions is increasing more

rapidly than the facilities provided for them. This is putting addi-

tional burdens on the officers of these institutions, manj' of whom are

employed in both college and station, and is making the new buildings

inadequate for the purpose for which thev were intended. Moreover,
outside the colleges there is a rapidly growing demand for secondary
schools of agriculture and the introduction of agricultural subjects
into the public schools. The States will therefore need to provide

largely increased funds for agricultural education, and this is likel}' to

absorb their revenues to such an extent that it will not be practicable
for them as a rule to materially increase the resources of the stations.

Thus far the stations have been maintained mainly by National

funds, and this polic}' having been once adopted it seems reasonable

that the nation should increase its contributions to the support of

these institutions as the demands of their work increase, and thus

leave the colleges more free to advance the agricultural education of

the people with the aid of State funds. This argument has more

inqjortance from the fact that the results of the work of the stations

are more and more depended on to furnish the materials on which
courses of instruction in agi-iculture of different grades can be suc-

cessfully based. If the nation makes the institutions of research in

agriculture strong and far-reaching in their work, it will thereby la}'^

the foundation for a system of agricultural education which, if the

States and local communities do their duty, will eventually profoundly
affect the material and intellectual well-being of the masses of our
riwal population.
The theory on which appropriations of public monej' are made to the

agricultural colleges and experiment stations is, that since these are

institutions for the promotion of an industry on whose success the

whole fabric of the nation's material prosperit}' depends, all oui' people

S. Doc. 148, 58-2 3
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arc iiitorostcd in aiul iillVctcd by the iTsults of their work, and there-

fore it is proper that the peo])ie trenerally should conti'ihute to thiur

niuintenanee. If such a tlieory was reasonahh' when the vahie of the

work of the experiment stations was pi-obh-niatieal, it should certaiid}'

be much more etlective now that they have jjroved, their ^wnt useful-

ness as agencies for the promotion of agriculture throughout the United

States.

STATISTICS OF THE LAND-GRANT COLLEGES.

Educational institutions receiving the benefits of the acts of C-ongress
of rJuly 2, 1802, and August 30, 1S9(), are now in opei'ation in all the

States and Territories except Alaska, Hawaii, and Poito liico. The
total number of these institutions is (55, of which 63 maintain courses

of instruction in agriculture. The aggregate value of the permanent
funds and equipment of the land-grant colleges and universities in 1903

is estimated to be $69,778,463.25. The income of these institutions in

1903, exclusive of the funds received from the United States for agri-

cultural experiment stations, was $9,248,378.40. The value of the

additions to their permanent endowment and equipment in 1903 is

estimated to be $2,743,683.38. The number of persons in the faculties

of the colleges of agriculture and the mechanic arts was 2,461, and in

other departments, 1,141, making a grand total of 3,602. The number
of students in 1903 was 52,489, of whom 3,146 were in four-year courses

in agriculture and 7,550 in shorter courses in agriculture, dairying,

horticulture, and veterinary science. The graduates in 1903 were

4,524, and since the organization of these institutions, 53,252.

PROGRESS IN AGRICULTURAL EDUCATION.

The advance movement in agricultural education in this country has

continued during the past year and is exerting a constantly widening
influence. Results of agitation along these lines are seen in many
wa3^s. Provision for the higher education of agricultural experts is

being made in larger measure in the Department of Agriculture and

in some of our strongest agricultural colleges. There is a continued

demand for the establishment of a National graduate school of agri-

culture on a permanent basis. The regular courses of the agricultural

colleges have been more liberall}^ equipped through enlarged appro-

priations by the State legislatures, and these courses are becoming
much more effective through increasing specialization of instruction

and its extension to include such subjects as rural engineering and

rural econora}^, which have hitherto been largely neglected in these

institutions.

The colleges are also making larger provision under their direct

auspices for secondary schools, short courses, summer schools, normal

courses, correspondence courses, farmers' institutes, and other forms
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of iiniversity-extcn.sion work. They are thus meeting the needs of a

much hirger both' of students, and ai"e at the same time puttinjif into

shape courses of instruction Avliich are destined to be followed in many-
other institutions throughout the country.

During the past year a number of separate agricultural schools of

secondary grade have been established under pu))lic or private control.

Discussion of (juestions relating to the improvement of the rural

common schools and the introduction in them of elementarv courses

in agriculture has taken a wider range. The general officers of edu-

cation and the teachers' associations in the different Stiites are earnestly

considering these matters, and the farmers' organizations are increasing
their demands that detinite pi'ovision for such instruction shall })e

made in the public schools. Alread}' a number of States have special

legislation relating to this subject. Courses for the instruction of

teachers have been established in a number of agricultural colleges

and normal schools, and under various forms instruction in agricul-

tural su))jects is already given in a considerable number of elementar}^
schools i n different parts of the country. One of the most encouraging
features of this movement is the appearance of a number of text-

books prepared especial!}' for elementar}^ instruction in agriculture.

It is now possible for the intelligent and s^-mpathetic teacher to readily
obtain the information necessar}' to make such courses a success.

In these various ways the movement to make instruction in ao-rlcul-

ture a regular feature of our public school sj'stem has received great

impetus. There must of course be a period of experimentation in

which the methods of instruction and the text-books shall be tested

and improved. There is always danger when a movement of this

kind gets under way that it will proceed to extremes with a resultant

reaction. Against this the friends of agricultural education should be

on their guard, l)ut they can now more contidenth' than ever before

assert the claims of agriculture to recognition in our public school

svstem and justly claim that the means are at hand for makino- a fair

and thorough trial of elementary instruction in this subject in these

schools.

THE FARMERS' INSTITUTES.

During the past year 3,17H farmers' institutes were held in 46 States

and Territories. The total attendance at these institutes was over

1*(H),(M)0, Appropriations varying from $85 in the Territory of Hawaii
to ^20,000 in the State of New York were made for the support of the

institutes, the aggregate for 45 Stjites and Territories reported })eing

!j^lNT,!i2G. The institutes were addressed b}^ 924 lecturers, employed
by the State directors, and by a))()ut three times as many more

employed by the local managers, making a total api>roximating 4,000

persons who gave instruction at the institutes during the year. One
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liuiulicd :iii(l iiiiiot3'-^iix of tliotsc were, incmlxTs of the ji<^rifiiltui"iil

ooUc*,''!' or ('xpt'riiiu'iit station stut!', who coiiti-ilmf^'d 1, <'.«'»(; days of time

to this work. :itt('ii(liii>i- in all 7.")ii institutes.

Tho ei'ji'lith annual convention of the American Association of Farm-

ers' Institute Workers was held at Toronto, Cunada, in June, ll»(»;{,

and was attended hy delegates from seventeen of the Stiites of the

Union and four of the provinces of the Dominion of Canada. The

proceedings of this convention have been pul)lished as Bulletin No. 138

of this OtKcc. An account of this convention is given on page 57.

The work of this Office relating to the farmers' institutes has l)een

put on a permanent l)asis during the past 3'ear, and a special officer

has been ai)pointed to take charge of this work. The duties of this

officer, as stated in the act making the appropriation for this work, are

"to investigate and report upon the organization and progress of

farjuers' institutes in the several States and Territories, and upon
similar organizations in foreign countries, with special suggestions of

plans and methods for making such organizations more effective for

the dissemination of the results of the work of the Department of

Agriculture and the experiment stations, and of improved methods of

agricultural practice.''

Since the work of this Department relating to the farmers' institutes

is based on the principle of giving aid to the institutions maintained

under the authorit}" of the States, this Office has established the rule of

working in this line through the State officers charged with the man-

agement of the institutes. It is the intention to consult freel}' with

these officers, to welcome suggestions from them regarding the devel-

opment of our work, and to recognize them as the proper authority

through whom to deal in matters relating to the institutes in the

several States. It is our purpose to endeavor to strengthen the St;ite

organizations for the management of the institutes, and to create a

national system of institutes b}' promoting the reasonable coordination

of the work throughout the country and the cooperation of the State

organizations without weakening or destro^'ing their autononn'.

Considering the conditions under which our work nmst be per-

formed, it is our intention to concentrate our efforts for the present on

a few of the most pressing lines in which it appears that the institutes

need the aid of this Department. It is generally agreed among insti-

tute managers that the most urgent pro])lem in institute work just

now relates to the securing and maintaining of an efficient corps of

institute lecturers. The longer farmers attend the institutes the more

they demand that the lecturers shall not confine themselves to stating

individual experiences, however successful these may have been, but

shall interpret to them the teachings of wide practical experience as

related to the results of experimental investigations conducted under

scientific direction. This means that the lecturers must be constant
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students of the progress of pnictical and scientific agriculture. Thev

must, therefore, have the means of acquainting themselves readily and

satisfactorily with what is going- on throughout the world in the line

of their specialties. Besides this, the}' must be provided with the best

facilities for the clear presentation of their su))jects to their audiences.

This means that they must have the right kind of specimens, charts,

photographs, lantern slides, etc.

This Oftice, therefore, intends to give much attention to whatever
concerns the best training of the farmers" institute lecturers. It will

also aid the institute managers to secure the best availaljle lecturers in

the diiferent branches of agriculture.

In the appropriation act making provision for the work of this

Office in relation to the institutes it is made our duty to bring the

results of the work of this Department before the farmers attending
the institutes. As a result of this provision we are already receiving
numerous calls for the personal attendance of officers of the Depart-
ment at the institutes. These calls are welcomed as evidences of the

public interest in the work of the Department, and special pains are

being taken to meet them satisfactorily as far as possible. In this way
it may be expected that the Department will be much more generally

represented at the institutes in the several States than it has been in

the past, and the work of the Department will be explained to thou-

sands of farmers who hitherto have had onl}' vague understanding of

its relation to practical agriculture. Since it is obviously impractica-
ble for the Department to be personally represented at all the insti-

tutes, the plan will be followed of sending its representatives especially
to the round-up institutes and such other meetings of large numl)ers

of representative farmers as will be likely to secure the most effective

dissemination of information regarding the Department's work in

different sections of the country.
It is difficult to realize the extent and importance of the farmers'

institute movement and its vital relation to the successful incorpora-
tion of the results of scientific investigations in our agricultural

practice. Under present conditions, with the rapid changes in the

personnel of our agricultural population and the almost entire absence

of agricultural instruction in our elcmentar}^ schools, it is of the

greatest importance that our adult farmers shall receive definite

information regiirding improved methods of agriculture and the prin-

ciples which lie at the foundation of progress in agricultural practice.

Already it is estimated that nearly l.(K)0,000 of our farmers arc

reached at least to a limited extent bv the institutes. To sfive this

great body of men sound instruction, and to biing the remaining

<>,oO0,000 farmers of the United States within the direct inlluenc(> of

the institutes, is a vast undertaking. (Considering the very limited

funds which the institute managers ha\e had at their disposal they
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hiivo accoiiiplishod wonders. And when tlic [)uhlic and our Icj^islators

understand tli(^ siu'iiiticiinfc of tlif institute movement in its relation

to the mental and material \v»'ll-l)ein<;' of our people there will be no

diliiculty as i-ei^ards funds foi' the proper development of the institutes.

It was doubtless necessary to gather the data for the science of

a<:riculture throut*-!! th(> work of the I)(>partnient and the ex])eriment

stations, and to ti'ain tlie headers of aj^ricultural pro<,^ress in our aj^ri-

cuhuial colle<^('s, before it was possible to j)ut po})ular movements for

a<;ricultural education on an etiective basis. Hut the time is now ripe

for a great advance movement for the wide dissemination of agricul-

tural knowledge among the masses of oui- people. Workers must be

trained for this purpose, but the}' will come with the enlargement of

the demand for them. Wise provision for the luaintenance of these

workers b}' Congress and the State legislatures will liear a])undant

results in popular approval and the advancement of the national inter-

ests. Intelligent and active leadership in this cause will prove ver}-

effective at this juncture, and all who are in a position to render valu-

al)le service in this line have good reason to belie\'e that their eti'orts

will be crowned with early success.

THE ASSOCIATION OF COLLEGES AND STATIONS.

The Association of American Agricultural Colleges and Experiment
Stations held its seventeenth annual convention at Washington, D. C,
November 17-19, 1903. This meeting was more largely attended than

usual and was notable for its harmony and the expedition with which

business was transacted. Amendments to the constitution were adopted

which, it is believed, will make the association more effective as an

administrative body and permit the more thorough discussion of the

general questions relating to the organization and policy of the educa-

tional and research institutions comprising the membership of the

association.

The work of the standing committees of this association is assuming

larger importance. In this way the matters in which the association

is especially interested are being much more eft'cctiveh' dealt with than

if their discussion were confined to the annual meetings. A brief

account of the Washington meeting is given on page 50.

THE OFFICE OF EXPERIMENT STATIONS.

The business of the Office of Experiment Stations has continued to

grow during the past 3'ear, and several new features have been espe-

cially developed. Work in relation to the farmers' institutes has been

put on a permanent basis, and systematic efl'orts are being made to

bring the Department into close relations with the State organizations

through which the institutes are managed.
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In the work of the Office relatint^ to at^ricultural education special

emphasis has been phiced on encouraging the establislinient of secondary
and elementary courses in agriculture, and to aid this movement pub-
lications have been issued showing the progress 'already made in these

lines. Advantage has been taken of a considerable numlier of oppor-
tunities to bring these matters directl}" to the attention of teachers at

meetings of their associations in different parts of the country.
The Office has continued to have charge of the agricultural experi-

ment stations in Alaska, Hawaii, and Porto Rico, and of the nutrition

and irrigation investigations which are conducted in different parts of

the country, largel}' in cooperation with the agricultural colleges and

experiment stations.

In cooperation with the Association of American Agricultural Col-

leges and Experiment Stations, the Office has undertaken a large

amount of work in connection with an exhibit of the progress of agri-

cultural education and research at the St. Louis Exposition.
With the development of the work of the experiment stations and

kindred institutions in this country and abroad, the pu))lications of

this Office based on the reports of these institutions have increased in

number and variet}-. Results of the special investigations in charge
of this Office have also accumulated so as to afford more material for

useful publication. For these reasons, the extent of the publications
of the Office has increased during the past year. Special efforts have,

however, been made to publish this material in forms which will con-

tril)ute to its effective and economical distribution.

The records of the Division of Publications for the fiscal j^ear ended

June 30, 1!H)8, show that out of a total of 456 original publications
issued b}' the Department during that year 128 were from this Office,

and that 182 of our documents were reprinted out of a total of 482 for

the Department. The aggregate number of copies of publications of

this Office issued during the year was 2,255,400 out of a total of

11,698,564 for the Department. Of these pu})lications 1,998,000 were

Farmers' Bulletins prepared in this Office.

From this statement it will be seen that the Office is doing a large
work in providing means by which the results of agricultural investi-

gations made by our State experiment stations and kindred institutions

throughout the world can readilv be made use of bv farmers through-
out the United States.

A brief account of the general ))usiness of the Office will be found

on page <>(), and details of its operations are given in other portions of

this report.

EXPERIMENT STATIONS IN ALASKA, HAWAII, AND PORTO RICO.

In Alaska experiment stations were maintained during the past fiscal

year at Sitka, Kenai, and Rampait. A new station was estiiblished at

Copper Center, and co()]iei:iti\c investigations wei-e carried on in a
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iimiibcr ol' lociilitics. In this way foii.si(lenil)l(' iidditioiial cvicU'iice

was ohlaiiu'd that vegcta1)lo.s of various kinds may ho succossfully

grow 11 ill ditloi'ont parts of the Territory, ami that there art- coiisidor-

aldc aicas in which oats, harlcy, and wlieat can l»t' iiiatur<'(l. and an

alumdanco of grass be grown for the maintenance of live stock.

Important testimony ivgarding the agricultural possibilities of

Alaska has recently been given by Gen. A. W. (ircely, Chief Signal
Ollicer of the Tnited States Army, in a letter to the Secretary of Agii-

culture, in connection with which he transmitted samples of vegetables

grown in the garden of Gov. John G. Brady, of Sitka, Alaska. In

this letter he makes the follow ing statements:

They are n«t hothouse plants nor are they simply examples, but they are part of

larjre (piantities of vegetables
—

potatoes, turnips, carrots, parsnips, beeta, oniouH, and

celery. Fully 200 bushels of potatoes of the finest possible character were trrf)\vn in

this garden during tlie past summer. They are illustrations of the capabilities of

Alaska as regards the growth of vegetables.

To my knowledge lar^e quantities of similar vegetables are grown in the valley of

the Yukon, especially in its lower part.

I do not compare the agricultural jwssibilities of Ala.ska with those of the United

States, but feel confident from personal observation tiiat there are tliou.san<ls of

square miles which are admirably adapted to the growth of vegetables and forage in

large quantities and for the local market.

In Hawaii the station at Honolulu has increased its equipment and

extended its experimental investigations. The experiments on taro

rot and potato rot have been continued upon an enlarged scale. One
of the diseases of the taro plant was held in check by proi)er attention

to irrigation water and the application of proper fertilizers. The
results obtained w ill have an important bearing on the production of

this staple food crop.

Experiments to promote the improvement in corn culture on the

island of Maui have been begun, and important studies of injurious

insects have been made. Experiments have also been underttiken with

fiber plants, vanilla, cacao, cotton, and tobacco.

Members of the station staff have from time to time visited the

different islands for the purpose of investigating specific problems,
and of attending farmers' institutes wdiich have been held in a number

of localities and have been very successful. The legislature of

Hawaii has appropriated $10,800 toward the support of the station

for the two years ending June 30, 1905.

In Porto Rico much attention has necessarily been given during the

past year to the repair of buildings on the new station farm at May-
aguez, the preparation of land, and the inauguration of experiments.

Special attention has been given to the establishment of plantations

of tropical plants, including such things as mangoes, alligator pears,

the mammee apple, cas.sava. yams, })ananas. cacao, and citrus fruits.

Experiments with coffee have been carried on during the year and the
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results of the application of fertilizers have been marked. Bat ouano

secured from caves on the island has triven better results than anv of

the commercial fertilizers.

The cordial support which has been accorded the station b}" the

people and legislature of Porto Rico has been very encouraging.
The details of the work of the stations in Alaska, Hawaii, and Porto

Rico may be found in the reports of the officers in charge of these

stations, on pages 313, 391, and 419.

NUTRITION INVESTIGATIONS.

The nutrition investigations have as hitherto been devoted mainly
to a stud}' of the ph^'siological. hygienic, and economic branches of

the subject, and have included dietar}- studies and digestion, cooking,
and meta))olism experiments. These studies have been carried on in

cooperation with universities and experiment stations in California,

Connecticut, Georgia. Illinois, Maine, Minnesota, and Tennessee. In

cooperation with the Department of the Interior dietary studies were

carried on in the Government Hospital for the Insane in the District

of Cohunbia. These investigations were inaugurated at the desire of

the late Dr. A. B. Richardson, superintendent of the Government

hospital, as a part of his general plan for maintaining a high standard

for the conditions under which the patients and employees live in this

institution. Twentj'-seven dietary studies were made in all with

about 1,600 male patients and 125 emplojees. Some of the general
results of these investigations are stated in the report of the board of

visitors of the hospital to the Secretary of the Interior for 1903, as

follows:

It wa.« noted in connection with these investigations that the food purchased was
of goo<l finality; that it was stored, handled, and cooked in a cleanly way, and that

the service was a.i good as could be expected under existing conditions.
* * * So

far as its nutritive value is concerned, the dietary was found to be adequate and

reasonably satisfactory. The criticisms made had to do with details rather than

with the system as a whole. So far as its cost is concerned, it is higher than seems

needful on theoretical grounds, or than that of a similar diet at other institutions.

From time to tijae as the dietary studies were in progress, changes were pointed
out which woulfi check waste in certain directions, and these were jiromptly acted

upon by the late superintendent, who state<l that, in his opinion, as a result of these

investigations the cost of the food during the last six months of the year was lower

than for any other corresponding period cUiring his connection with the institution.

Similar studies are being continued this year. A further account of

these investigations ma}' ))e found on page 503.

The work with the respiration calorimeter, carried on atMiddletown,

Conn., has been largel}' devoted to the modification and improvement
of the apparatus. In its modified form it is possible to make a more
accurate determination of cai'bon dioxid and water and a still more

important feature, a direct determination of oxygen, which has been
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nuul«' possible by ('li!in«JCOs in tho :ii)|)!ir:iltis inudc uikIim' :i Liraiil from

the C'liriiciric Institution.

Consick'nibli' luklitioniil dutii r(>i>fiirdin<( the niilritixc \ uhir <>i' I'liiits

and nuts havo been obtain(Ml, and a report on this siil)i('ct has been pub-
lislied. Additional data on the dii^ostiltilitv and nutritive value of

bread have also been pul)lished, and, as the result of the investij^ation.s

of this Oflice on this subject, it has l)een eleai'ly shown that ordinary
wheat flours arc thorou<;hly di<,'"ested and have a hi<^h nutritive value.

Six bulletins riH-ordiii"- the results of nutrition in\esti<rations were

published durin^«" the past year.

IRRIGATION INVESTIGATIONS.

The investigations carried on during the past year by this ])ranch

of the Office of Experiment Stations, as provided foi- by Congress,

may be grouped under the following heads:

(1) The determination of the amount of water needed in irrigation

and the methods of applying it to crops to secure the best results.

(2) The improvement of methods of distribution in order to lessen

the cost of water to farmers, and reduce the waste from evaporation
and the loss and damage caused by excessive seepage.

(3) Investigations of drainage problems {(() to prevent the injury of

irrigated land through the accumulation of surplus and seepage

waters, and (h) to reclaim swamp and overflowed lands b}" aiding
farmers in the settlement of general drainage pro])lems.

(•i) Investigations of the best means of applying power in pumping
and other l)ranches of farm work.

(5) Studies of irrigation institutions, including the laws and customs

under w'hich rights to water are acquired and enforced, and the

corporate and cooperative institutions which aflect the economic

relations of water users.

The irrigation investigations have been conducted largely in cooper-
ation with agricultural colleges and experiment stations. State engi-

neers' offices, and organizations of citizens, and during the past 3'ear

have been conducted in the following States:

California, Nevada, Oregon, Washington, Idaho, Montana, Utah,

Wyoming, Colorado, Nebi-aska, Kansas, South Dakota, Missouri,

Wisconsin, New eJcrsey, Louisiana, Texas, and South Carolina.

THE DUTY OF WATER.

Along many streams in the West the irrigated area has been

extended until there is not water enough to supply the lands already
under cultivation except through the adoption of most skillful and

economical methods of distribution and use in irrigation. This means

that the losses in canals due to seepage and evaporation must be les-

sened, that lateral ditches must be planned and })uilt with more care
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thiin forni(>rly, and that fanners must stuch', in a wa}' not necessary
when irrigators were few and the water sui)ply abundant, tlie best

means of spreading the water over their fields. They must do this in

order to lessen losses from evaporation, increase jnelds, and prevent

damag'e to the land either throuo;h the rise of alkali or the creating of

swamps and marshes in areas where natural drainage is imperfect and

artificial drainage has not been provided.
AVith the growing necessit}' for better s3'stems of distri])ution and

application and the increasing price of water, the need for its more
accurate measurement is btcoming more and more manifest. In other

words, tiie next step in the development of irrigation in the AVest is

largely dependent upon the adoption of better methods and practices
on the part, of farmers, and this Office is being looked to for aid in

the discovery and substitution of these better practices for the ones

hitln'rto followed. For this reason the character of the practical

studies carried on b)^ this Office has largely changed within the last

two 3'ears. The first step in this investigation was to determine the

requirements of irrigation \mder the methods in common use. The
next stei^was to discover better methods of application. The investi-

gations already made have shown that from one-fourth to one-half of

the water diverted by canals is lost by seepage, reducing the areas

irrigated and the productive value of the canals, as well as rendering

unproductive for the time large tracts of land.

The measurements made in California in 1903 show how much the

dutv of water may be increased b}' the adoption of better methods.

Where water was applied to the hot surface soil, 93 per cent disap-

peared in evaporation; where it was applied in shallow furrows, 83

per cent was lost; where it was applied in deep, narrow furrows, only
62 per cent was lost. In all cases the loss Avas sufficiiMitly large to

warrant the belief that the water now used to irrigate one acre will in

time serve to irrigate two acres.

METHODS OF DISTRIBUTION OF WATER.

Another step in the improvement of irrigation methods is the better

organization of comnumities in the distribution of water. When all

the water is needed wa.steful or unskillful use b}' one farmer means
inevitable loss to a neighbor. Where all the water is sold oi- rented

uncertainty of measurement almost always results in one fjirmer getting
more than he pays for and another farmiM- getting less. The const nic-

tion of storage works to supplement the natural flow of streams and

the important agreements being entered into in Colorado, Utah, and

elsewhere for exchanges of rights to the natural flow of streams for

riglits in reservoirs are making the measurement of water an important
factor in the success of farmers and in the maintenance of peace and

harmonv in conununiti(;s of irrii^ators. Hence a studv of nirthods of



44 REPORT OF OFFICE OF EXPERIMENT STATIONS.

wutor Tno:isui"(MiuMit and tho workinj^ out of s^-stoms of diNision of tlie

wattM" supply Ix'twi'cii the canals and resorvoirs and tlio connniinities

dop(Mid(Mit on tlicni arc hocoiniiiii' nior(> and nioiu* ini])ortant foatur<'s of

th(> work of this Ollicc.

'l'h»^ stnu'turos used in the nioasurcincnt and distribution of water

ar(> underjroinji' as important chanffos as the methods omploypd l)y

farmers in ai)plying water to tlieir fields. Theu.se of wood in Humes,
head ^ates, and measuring boxes is beinj^ done away with, and metal,

stone, and concrete structures arc being substituted. The pioneer canal

])uilders had to construct w^ooden Humes and wooden head gat^s, because

this in many cases was the only available matcn-ial, and it was always
the cheapc^st. Experience, liowever, has shown that wooden flumes are

leaky. exj)ensive to maintain and operate, and their rapid decay makes
their ai)i)ai-ent econoiuy a matter of grave (piestion. Along with the

growing appreciation of their disadvantages has come a remarkable

advance during the last four or five years in the manufacture of con-

crete structures, especially of concrete strengthened ])v metal. The

increasing use of this material in l)uildings promises to be duplicated in

irrigation, and it bids fair to largcl}^ displace wood in the cotistruction

of flumes, pipes, culverts, and in many sections in the lining of canals

to prevent excessive losses from seepage. This Office can render irri-

gation developnuMit no greater service than to collect and collate the

results of practical experience in the use of concrete, stone, and metal,
and in making tests to determine their efiiciencj' and cost in cases where

improvements wait upon more definite information than is now available.

IRRIGATION IN THE SEMIARID REGION.

In the semiarid region which extends from Canada to Mexico,

through the western parts of the Dakotas, Nebraska, Kansas, Okla-

homa, and Texas, the rainfall in many years is sufficient to produce

good crops, but in other years it is not, making agriculture, where
rainfall is the sole dependence for moisture, a hazardous industry.
This is a region of few streams, and the water supply must therefore

be obtained from other sources, such as the storage of storm waters,

pumping from wells, and from, artesian wells. Experiments were

carried on at Hays Cit}^ Kans., and data as to the cost of artesian

wells and the profits from their use in the James River Valley, South

Dakota, were collected. Both in Kansas and South Dakota irrigation

has proven very profitable, and it is believed that the methods used in

these two localities have wide applicability to the semiarid region.

IRRIGATION IN THE IIUIMID REGION.

The importance of irrigation in the humid portions of this country
is illustrated by the efl'ectof its adoption in the rice districts of Loui-

siana and Texas. In 1903 more than half a million acres of land was
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iriii>iited in these two States, und the crop j^rown thereon had an esti-

mated vahie of more than i^l•i,0(JO, ()()(), or uearh' $3(» an acre. In

other words, the vahie of the single crop is far greater tlian the total

vtiUio of this hind ])efore irri<ifation was established.

The success of cranberry irrigation in Wisconsin and elsewiiere

l)romises equally important additions to the productive capacit^y of

lands in the North. Irrigation is destined to be a laroe factor in mar-

ket gardening and in the production of forage crops ever^'where

throughout the East. Northern Ital}' has a rainfall e(pial to that of

the Mississippi Valley, yet millions of dollars an^ being spent in the

construction of irrigation works, not to make agi'iculture possible but

to make it prbtitable, and there seems to be no reason why irrigation
can not be employed in man}' of the humid sections of the United

States with eijual benefit.

PUMPING AND DRAINAGE INVESTIGATIONS.

The rapid advance in the use of pumps in irrigation and the lessen-

ing cost of pumping, due to utilization of new forms of power, have

also opened up a wide field in which this Office can aid farmers in deter-

mining how best to utilize small water supplies and be a great factor

in the extension of irrigation in both the arid and humid sections of

the country.
The large areas of land which were being swamped through leakage

from ditches and seepage from higher irrigated land led to the begin-

ning of drainage studies. These problems differed from those of

ordinary farm drainage and required special study. The inauguration
of this work, however, brought to light the importance of farm drain-

age in many sections of the East, and the demands upon this Office for

investigation of these problems have become so great that the work
now being done in humid regions exceeds that being done in irrigated
districts. During the past season definite projects, which involved an

outlay of about $1,400,000, were considered by the experts of this

Office. Considerable time was given to a studj^ of drainage conditions

in Iowa, where it is estimated that hick of drainage caused an injury
to the corn crop last year of more than )^,0()0,()OU. Here the relief of

the swamped areas involves not only the preparation of comprehensive

plans, but the framing of legislation which will enable the people of

relativelj' large districts to work together in constructing and maintain-

ing the needed works.

• ECONOMIC STUDIES.

The only new work in our studies of legal and social problems
inaugurated during last year was in conqiliance with the provision of

the last appropriation l)ill requiring this OtBce to study the laws affect-

ing irrigation and the rights of riparian proprietors. After consulting
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the governors and attoi'iiov-jjciKM-jils of KiuisaH, Nohrasku, NVyomiiij^,

suul C\)l()ra(l(), and tlic State ciij^iiu'ers of Nebraska, Wyoming-, and

Colorado, it was contduded to take uj) a study of tlie Icjjal and social

j)rol)l(Mns created by tiie diversion and use of the Platte River in

irrij^ation, the })lan bein*,'' to j^ather the facts showing th(» number of

ditches, areas irrigated, character of the rights aciiuired undei- the laws

of ai)i)roi)riation, influence upon the flow of tiie stream of the diversion

of water l)y canals and its return in seepage through sti-eams and springs,
and the influence of this interference with the natural flow on the rights

of farmers and mill owners owning riparian lands in the portions of

the stream's course where the riparian doctrine is recognized. The

inauguration of this investigation was warmly welcomed by both State

oflicials and farmers concerned. The collection of data has been a

laborious imdertaking, and it is probal)le that another season will ])e

required for its comi)letion. It is ])elieA'ed that this report will tiirow

nuich light upon many of the important practical (piestions which nuist

be considered b}- the United States circuit and Supreme courts in the

litigation now pending before those tri))unals.

A more extended account of the progress of the irrigation investiga-
tions during the past 3^ear may be found in the report of the officer in

charge on page 469.

RURAL ENGINEERING.

The opportunities for this Department to do useful and eflfective

work in studies of other ))ranches of rural engineering are every year

becoming more numerous and important. These include the laying
out of farms so as to permit of the establishment of systems of rota-

tion, and tlie economical cultivation and harvesting of crops; the

construction and grouping of farm houses and farm buildings so as to

secure efficiency and economy and contribute to the liealthfulness and

attractiveness of rural life. In the movement of settlement to the

West and the continued extension of civilized life to regions before

unoccupied these matters have been largely neglected, and there is no
dou))t that, in these particulars, the convenience and attractiveness of

farm homes in this country are inferior to those in most European
countries. It is equally certain that the betterment of these conditions

will have much to do with checking the movement from the farms to

the cities.

In the construction of farm buildings, both barns and houses, the

farmer is now almost entirely dependent on his own knowledge and

ingenuity', and as a result the majority of farm Ijuildings are unsatis-

factory, whether considered from the standpoint of appearance, dura-

bility, or adaptation to the needs of their occupants. Some problems
in connection wnth farm buildings need careful study in order to

imDrove their healthfulness and convenience. One of these is ventila-
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tion. AVe do not know either the ett'ect of poor ventihition or the

most ollii'iont means of .sccurino- (rood ventilation. Anotlier is the

improvement in the water system of both farm houses and farm barns.

Heretofore, nearly all farm buildinj^s have been built of wood. A
ehanoe to other materials is inevitable in the near future. Timber is

l)ee()ming- scaree and costly and nuist be supplemented by brick, stone,

and cement. On the other hand, improvements in the manufacture of

cement and in the methods of utilizing it for different construction

purposes have been one of the most marked developments of recent

times. This Department can render the farmers of this country no

greater service than by showing just how far it is possible for farmers

to make use of these advances in our industri;d methods by determining
the relative cost and value of different materials to be used.in the con-

struction of houses, barns, fences, and other features of the equipment
of a modern farm.

It is believed, however, that the greatest opportunity for the improve-
ment of the agricultural practice of the United States is to be found in

the right selection and care of farm machinery. In no other country
is its use so extensive, and the scarcit}^ and high price of farm labor

will tend to its increased use in the future, rather than otherwise. The

total value of implements and machinery on the farms of this country,

according to the recent census, was $761,201,550, an average of $133

per farm, taking the country over, and of 90 cents per acre of farm

land. Much of this machinerj^ is elaborate and complicated in con-

struction, and re({uires mechanical skill for its most efficient operation
and care, not to mention the making of small repairs. It represents
an important part of the farmer's invested capital upon which he must

pay or earn interest. That there is an enormous waste of money due

to ncgh^.ct and unskillful handling of this part of the farm e({uipment
must be obvious to anyone who has traveled through the regions where

it is most used.

The record of two tenants on neighboring farms in Nebraska is a

case in point as showing how much of this waste may be avoided.

These two men have been living on the same farms for the past nine

years. One of them is still using the same harvester which he pur-
chased th(! rirst 3'ear he took the farm; the other has bought and " worn
out'' three self-binders. In eight and a half 3'ears there has been a

difference of $1,J>00 in the outlay- for farm machinery by these two

men. Both farn)s are about equally eijuippcd. The difference is that,

as a result of better care and more skillful use, one man's tools have

lasted about three times as long as the other's. Such examples of

extravagant management are by no tneans uncommon. The American

farmer, with all his mechanical aptitude and iincntive skill, has been

straiigelv nciilrctful in his management and care of agricultural

machinery, and until recently there has been little demand for studies
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of this siil)jert hy this I)('i)!irtiiieut and th(^ iij^ric-ultiiral (•()lU'<(('s dl" this

count rv.

In (icniiany. I'ranct', and ni()r(\ recently in Kn<i;hind, ii W(dl-('(|iiipped

hibonitory for testing; at^ricultural iiiacliines and a imistnnn lilled witli

samples of nia<-hines of dificrent patterns for examination by students

is held to l)e as essential to proper instruction in a<iriculture as a

chemical la))oratory. The first lloor of the aj^i-icultuial iiit^h school

ut Berlin cDutains a nuiseum in which are found tlic best types of n^v'i

cultui'al implements of the United States, En<^land, and Germany.
The student who makes proper use of that nmseum has a better under,

standing of the principles which govern the construction of the tools

h(^ is to use and the modifications to conform to different uses than it

would be possible for him to ac(iuire in any other W!i\', and it is a kind

of training especially demanded b}^ the conditions of American farm

life.

This training in the agricultural institutions of (iermanv is regarded

there as of the highest value not only by farmers but also by manufac-

turers. It gives them trained workmen in their shops and trained agents
to extend their export trade in different countries. The union of agri-

cultural and mechanical knowledge in their employees and agents has

enabled German implement makers to greatly increase their export

trade, and it is believed that the same result would follow similar

training here. If we are to maintain our standing as a producing and

manufacturing nation, we must maintain our superiority as designers
and users of farm machinery, and this can be best promoted by V)ringing

the intelligence of the trained experts of the Department of Agricul-
ture and of the professors and students of our agricultural colleges to

bear on this problem.
Of late, interest in the problems of rural engineering has been

awakened in man}' agricultural regions in this countr}'. A few col-

leges have created departments for instruction in certain })ranches of

rural engineering, the departments of irrigation engineering in Colo-

rado and California being illustrations of this, and a number of colleges

are now beginning the establishment of courses in rural engineering
with farm mechanics as the leading feature, and there is much interest

in the development of these courses as independent lines of work.

Among these are the colleges of agriculture in Illinois, Wisconsin,

Mimiesota, Iowa, and North Dakota.

The colleges attempting to establish courses in farm mechanics and

other lines of agricultural engineering are inunediately made aware of

the fact that the data for the scientific and pedagogical basis of such

courses are verj^ meager, and they are, therefore, looking to this

Depai-tment to aid them in instituting investigations to supply this

information. Inquiries which might profitably be undertaken under

this head include:
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(1) Pi'climiiuiry work in the collection and publication of infornia

tion rei^aidint^ the evolution, character, and uses of farm implonicnts

and machinery in this and other countries. This is important, because

the availalde literature on the subject is scattered, frajrmentary, and

out of date. A small bet^inning ha.s just been made in this direction

in a bulletin on The Kvolution of Reaping Machines, recently pub-
lished ))y this Othce, and another bulletin describing corn-harvesting

machinery, which is being prepared.

(2) Laboratory and practical tests, involving a study of principles

of construction and methods of operation of farm implements and

machinery with special reference to efficiency and economy. These

might very properly include certain strictly technical in<iuiries regard-

ing the fundamental nature of the various mechanical farm operations

with a view of suggesting the best means of performing them with the

implements and machines at present available, or with others, the con-

struction of which will be indicated by the results of the inquiries.

As an illustration of the usefulness of such work, the numerous tests

which the experiment stations have already made of separators and

other dairy apparatus ma}' be cited. These tests have in general been

so conducted as to bring out the relative effectiveness of different kinds

of dairy apparatus without improperly advertising the merits of par-

ticular machines, and in this way both the dairymen and the manufac-

turers have been benefited.

S. Doc. 148, 58-2 1
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SEVENTEENTH ANNUAL CONVENTION.

The seventeenth annual convention of this association, held in Wash-

ington, November 17-19, 1903, was one of the largest meetings in point
of attendance which has ever been held. Over 200 delegates and

visitors were registered, and the representation was very general from

different sections of the country.
President J. K. Patterson, of Kentucky, presided at the general

sessions and delivered the annual presidential address. This dealt

with the general topic of the origin and work of the colleges and

50
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universities represented by the association and tlie intiiiencc of these

institutions upon the development of tecluiical and industrial educa-

tion. It was an ekxiuent and scholarly review of the conditions in

p]n^-lish and American liistory whicli have led up to the newer educa-

tion, the inlluences which have had to l)e met and overcome in its

development, and the rec6t>iiition which technical education is now

receiving, due in no small degree to the influence of the land-grant

colleges of this country. A high tribute was paid to the great work
of these institutions, which the speaker declared ha\'e given a new

conception of maiuial training and set the pace for scientific stud\'

and experimentation in America. The a^jpiication of their work he

pronounced far in excess of the original conception, and their experi-

ence and the methods which they have worked out have served as an

example to other counti'ies. The speaker pictured the future of this

country and the future development and position of the land-grant

colleges, whicli he thought would occupy an increasingly' prominent
and important part in promoting industrial development and in con-

tributing to the advancement of both general and applied science.

Pursuant to a resolution adopted by the association last year, pro-
vision was made for memorial addresses on the late President AV. L.

Broun, of Alabama, and the late President W. M. Beardshear, of

Iowa. An address on the public life and services of Doctor Broim

was delivered b}- President P. II. Mell, of South Carolina. Doctor

Gunsaulus, of Chicago, who was to have delivered the address on

President Beardshear, was prevented from l)eing present, but he was

requested to furnish the manuscript of his address for publication.

One of the most important items of business was the consideration

of the amendments to the constitution proposed at the Atlanta meet-

ing. These amendments had been l)efore the association for a year,
and were adopted with practically no discussion. The}' provide foi* a

reduction in the number of sections to two, one on college work and

administration and the other on experiment station work, three mem-
bers ()i the executive connnittee to be chosen by the first section and

two by the latter. No action on public and administrative questions

is to be final without the assent of the college section. There is pro-

vision for each section to create such divisions as it ma}' find desirable,

l)ut no such divisions have yet ))een made, and the report of the com-

mittee on the oi-ganization of the new section for station work recom-

mended that for the })resent no such divisions be made. The section

on horticulture and botany, however, expressed a desire to continue

its meetings in the future, and appointed a committee to confer with

the executive connnittee with i-eference to this matter.

A standing connnittee on programme was provided for by each of

the new sections to which subjects for discussion may be suggested.
The executive connnittee, in its report, read l)y II. C. White, chair-
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niiin. noted iho cflorts of tlio coniinittec to .secure the consideration of

tlic niinini;- school Itill and the steps which hav'C been taken toward

inakiiiu- a canipaij^n for an increase in the Federal appi'ojjriation for

experiment stations. It was successful in securin*^ an appr<)j)riation

for a college and station exhil)it at the St. Louis Exposition, and has

ascertained that the a<i^ricultural colleges will not be discriminated

against in distributing the benetits of the Cecil Rhodes })equest. The
committee was directed by resolution to continue its effort to secure the

passage of the mining school bill and an increase in the ai)i)ropriation

for the experiment stations. On recommendation of the committee

it was voted that hereafter vacancies in standing committees, caused

by resignation or death, may be tilled by the respective committees.

The report of the treasurer, K. B. Voorhees, showed th(> total

receipts during the year to be $1,688.55, and the total expenditures

$1,425.29, leaving a balance in the treasury of $263.23. It was voted

to continue the annual assessment at $15. The report of the bib-

liographer. A. C. True, called attention to the more important

bibliographies which have appeared during the j'ear, a list of 110

bibliographies,. Avith explanatory notes, constituting the main part of

the report. Special mention was made of the International Catalogue
of Scientific Literature. The incompleteness of this catalogue in

regard to certain lines of work in agricultural science, notabh' the

work of the experiment stations, was a matter of much regret.

The standing committee on indexing agricultural literature called

attention in its report to the index cards for the publications of the

Department of Agriculture which are being prepared by the library,

and also to the cards for the accessions to the Department library.

The latter are now being printed by the Library of Congress, and can

be obtained at small cost, as may also the catalogue cards for the

Library of Congress relating to agriculture. The card catalogue of

the Department lil)rary now contains over 110,000 cards, and the

library is thus in position to render more efficient aid than ever before

to the agricultural colleges and experiment stations by furnishing
them information in regard to the literature on particular topics,

loaning books, etc. Attention was called in this report to the com-

bined index, now in press, of the first twelve volumes of Experiment
Station Record, and to the card index of agricultural literature issued

b}^ this Office. By request of the association this report has been pub-
lished as Circular No. 54 of this Office.

The report of the committee on methods of teaching agriculture,

presented by A. C. True, was on the relation of the natural sciences

to agriculture in a four years' course, and presented a plan for a course

of study including these natural sciences, together with brief mention

of the principal subjects to be covered under each. The report pointed
out that the older method of arranging the courses in agriculture

tended to make specialists in such subjects as agricultural chemistry,
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or vegetal)lG patholocry, rather than to make trained agriculturists.

It was urged that there should be a sufficient period of general study

before specialties are taken up, and that the paths of the specialist and

the agriculturist should early div^erge. The college course can not be

expected to fit men for expert work in this Department, the experi-

ment stations, and similar institutions, but for such work, at least, the

master's degree, and ere long the doctor's degree will likely be required.

This paper brought out much discussion, illustrating the marked

interest which has developed within the past few years in the matter

of courses of study and in agricultural education of different grades.

There was considerable discussion of the subject of the graduate
school of agriculture, and the hope was expressed that it may be pos-

sible to arranofe for a session of this school next summer. This matter

was placed in the hands of the conmiittee on graduate stud}- at Wash-

ington, whose title was changed to the committee on graduate stud}^.

President Northrop withdrew from this committee, owing to his ina-

bilit}' to satisfactorily look after its interests, and President C. W.

Dabney was appointed chairman in his place, the vacanc}' on the

committee being tilled by the appointment of L. H. Bailey.

The report of the standing committee on military instruction in

land-grant colleges was made by G. W. Atherton. The committee

reported interviewing the officials of the War Department and receiv-

ing from them an unfavorable report relative to any change being
made in General Orders 94, which increases the amount of military

instruction in the colleges and reduces the detail of officers to two

years. This order was characterized by the chairman and by other

speakers as impossible of execution, and called forth a vigorous dis-

cussion, which resulted in the adoption of a resolution requesting the

connnittee on military instruction to continue its efforts to secure a

modification of General Orders 94 and to formulate a practicable

scheme for military instruction at the colleges.

The standing connnittee on agricultural engineering presented its

first report through W. E. Stone, chairman. The report pointed out

the increase in the number of engineering problems in agriculture

and their prominence, the enormous extent to which agricultural

machinery is being used by American farmers, the problems of irriga-

tion and of drainage, the terracing of hillsides, the construction of

roads, and other matters, as illustrating the desiral)ility of more

s^'stematic attention to instruction in these topics in connection with

the college courses and of extended scientific investigation. The com-

mitte<' declared in favor of separate departments of rural engineering
in the colleges, and the enlargement of the work of this Department
to includ(^ agricultural engineering in addition to irrigation, and rec-

onunendcd that the executive connnitte(r of the jissociation aid in

securing the increa.sed appropriation ask<Hi from Congress for the

latter [)urpose. This icport wiis iidopted. and the association also
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iidoptctl !i resolution coinnKMuliiiji" '''•' work of llic ncpaitinciil ;ilonti^

the lines of irrigation and aoi-icultiiral cnu-inecrin^-. A sjjccial r('(|U('st

was made that the report of the eoinmittee l)e speedily [)ul>lished in

eiivulac fonn, and it has been issued as Ciri'uhi^ No. 5H of tins

Office.

The rei)oit of the eommittco on eolleetivc (•ollet»-e and station exhil)it

at tho St. Louis Kxposition was pre.sent(^d l>y W. II. dordan, cliair-

mati. wiio outlined tiie oi'i^in and history of this nioNcnient, and jrave

an abstniet of the law inakine" appropriation foi' the exhibit, details

eoncernint'' the exhiMt. and a list of the persons in charo'e of the

different exhibits.

The repoi't of the eoniiiiittee on cooperation between the .stations

and this Department, presented by E. A. Bryan, called attention to the

statement of fundamental principles embodied in the two previous

reports, expressed gratification at the appointment of a connnittee

within the Department of Agriculture for perfecting the details of a

system of cooperation, and reiterated its belief that a full and free

consultation l)etween the stations and the memljers of the Department
forces in regard to the work undertaken in the several States is very
desirable and would do much to remove possible sources of friction.

The standing connnittee on uniform fertilizer laws, of which H. J.

Wheeler is chairman, called attention to the satisfactory progress
which is being made in the direction of greater uniformity, the recom-

mendations of the association having been of value in securing the

recent passage or amendment of fertilizer laws in Alabama, Florida,

Indiana, Missouri, North Dakota, Pennsylvania, and Tennessee. This

report also included reconnnendations concerning the provisions of

laws for feeding-stuti' inspection.
The repoi't of the standing committee on pure-food legislation, made

b}' W. A. \\'ithers, noted considera})le progress along the line of pure-
food legislation during the 3"ear. New legislation was enacted in two

States, and provisions made ])y Congress for the inspection and control

by this Department of foods imported from foreign countries. This

was pronounced an unusually important step in food legislation, and

its execution has resulted in considerable progress in the preparation
of standards of purity.
The report of the standing connnittee on animal and plant breeding

was presented by the chairman, W. M. Haj's, who reported progress
and announced a meeting to ])e held at St. Louis, Decem])er 29 and 80,

1903, for the purpose of forming an association of plant and animal

breeders.

The committee on revision of methods of seed testing recommended
certain changes in the previous report, published as Circular 34 of this

Office. These changes relate to an improved germinating chamber
and other apparatus, instructions for sampling, etc.
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Tho fiirniers"' institute woi k. which the Depaitineiit haa taken up
through this Office, was outlined by A. C. True, who stated clearl}^

the policy of the Department in regard to this work. There will be

no attempt to interfere with the State management of farmers' insti-

tutes in any way, but rather to cooperate with the State officials and
to aid them in l)uilding up the institutes in the several States. The

Department will l)e a general agency for coordinating and strengthen-

ing this work throughout the country. One of the main ol^jects at

present is to help to increase the efficienc}^ of the institute lecturers,
now numbering over S(K), less than half of whom are connected with

the work of the colleges or the stations. A corps of specially trained

institute w^orkers was recommended as eventually desira])le, to relieve

the college and station men of nuu-h of the burden of this work, as it

is still the opinion of the Office that the prime object of college men is

to teach and of the station men to investigate.

A resolution presented by C. E. Thorne commended the reviews

furnished by the Experiment Station Record, and suggested an exten-

sion of these to include more full abstracts in the case of some of the

foreign pul)lications, which are accessible to only a portion of the sta-

tion workers, and directed the executive committee of the association

to urge upon the Secretary of Agriculture the securing of additional

funds for this purpose.
The plans of the new l)uilding for the Department of Agriculture

were exhibited and explained l)y B. T, Galloway.
The three sessions of the section on agriculture and chemistry were

occupied chiefly with papers and discussions relating to soils, especially
soil fertility. Throughout these discussions there were frequent ref-

erences to the principles laid down in Bulletin 22 of the Bureau of

Soils, and their conflict with views w^hich have previously been held

regarding soil fertility and maintenance. The papers presented
included The Present Status of Soil Investigations, l)y C. G. Hopkins;
The Chemistr}' of Soils as Related to Crop Production, by E. W. Hil-

gard; two papers on Methods of Conducting Investigations Relating
to Maintenance or Increase of Soil Fertility, by C. E. Thorne and
E. B. Voorhees; and a discussion of the same subject by II. W. \\'ilev;

Differences between four Southern and four Northern Soils, and

Improvements in Soil Management which these Diflerences Suggest,

by F. II. King; Methods for the Extension and Practical Application
of Soil Survevs, l>v R. H. Forbes; Methods and Value of Securino"

Irrigation Supplemental to Rainfall for Humid and Semiaiid Districts,

by L. (J. Cai-i)entei-: two psipers on Experiments in Animal Breeding,

by F. B. Mumt'ord and C. S. Plumb. There was also a discussion of

jMethods for the Extension and Practical A|)i)lication of Soil Surveys,

by Milton Whitney.
The topic of Botjuiy and Horticulture was the main theme of a dis-
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cussioii in the section on horticultmc uiul hotiiny. A. F. Woods

prose M tod, for the coimDittec on courses in hotaiiy, lui outline of a

course in elenientarv botany, togetlier with sugi^^estions as to more

advanced courses. Botany in the A«^i"icultural Course, was the subject

of :i ])!\})»r t>y L. II. Painnicl; The Foundation of Aj^ricultural Teach-

intf, l>y H. Metcalf; and. Methods of Practical Instruction in Horti-

culture, )»y IT. L. Ilutt. Other topics discussed were, Desert Botanical

La)>oratory, by F. V. Coville; Cooperation and the Granville Tobacco

^^'ilt, 1)V F. L. Stevens; and (hoj) Uotation as a Factor in Combatint^
Plant Diseases, by \V. A. Orton. The committee on plant-breedinj^

nomenclature reported in favor of the use of the word "clou" which

has lately been proposed by II. J. Webber for plants grown from

cuttings, bulbs, etc., the progeny all being members of the same

individual.

In the section on entomolog}' a number of interesting and instructive

papers were read, including the following: Problems of Forest Ento-

mology, by A. D. Hopkins; Keeping Entomological Notes, by C. M.

Weed; The Necessity of Uniform Methods of Inspection of Nursery

Stock, by A. J. Burgess; The New Jerse}' Ideal in the Study and

Report upon Injurious Insects, by J. B. Smith. The latter argued that

the farmers desired practical information and did not care for technical

details. The entomological bulletins should be educational, but should

not contain material relating to synonymy, or even descriptions of new

species. The feeding habits of insects should be described, likewise

the nature of injur}' caused by them and the reason for the application

of the recommended treatment. Attention should also be called to

the relation of the treatment of agricultural methods and the life his-

tory of the insects.

The attention of the section on college work was given to tw^o sub-

jects: The Mission of the Land-Grant Colleges, and Short Courses.

The first subject was introduced by W. O. Thompson, of Ohio, in a

paper setting forth (1) the history of the movement bringing the land-

grant colleges into existence, and (2) the writer's interpretation of the

first and second Morrill acts, based partly on the discussions in Con-

gress ])earing on those acts. Briefl}^ stated, the writer's conclusions

were that those favoring the establishment of the land-grant colleges

were of the opinion that some other form of education than the clas-

sical may he liberal; that it was the intention of these men to give a

li)>eral as well as a practical education, impljnng that industrial educa-

tion is liberal; that precedence was to be given always to agriculture
and the mechanic arts, and that military instruction was intended to

occupy a subordinate position.

A round-ta])le discussion of short courses was participated in by

nearly a dozen speakers, who presented the various conceptions of the

scope and function of the short courses in the agricultui'al college.
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EIGHTH ANNUAL MEETING.

The eighth annual meeting of tlie American Association of Farmers'

Institute AVorkers was held in the Parliament Buildings, Toronto, Can-

ada, June 23-26, 1903. Seventeen of the States of the Union and four

of the Provinces of the Dominion of Canada were represented b}- their

institute officials.

The association was welcomed to Canada by the Hon. G. W. Ross,

premier of Ontario, who spoke of the remarkable progress which

agriculture had made in recent years, both in the United States and

in the Dominion of Canada, and of the friendl}^ competition that exists

between the two countries.

The president, W. C. Latta, in his annual address, reviewed the

sco])e and growing importance of the farmers' institute work, dealing

particularly with the means of making it more effective for good.

Hefci-ring to the training of the institute worker, he said that this

should be special and "should include a boyhood spent on the farm,

a common and high school education, a thorough technical training at

an agricultural college, and, after graduation, several years of experi-

ence in some line of practical agriculture." The (jualitications of the

workers and the orjrani/ation of farmers' institut(\s were discu.s.sed at

length.

The ])rogranmie included the following papers, mo.st of which were

(juitc fre(^ly discussed: Training for Institute Work; Prime Qualifica-

tions; Should the ^^'<)^1^('I• li:i\»' Special 'i'raining? How may it be
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Socuiod^ Fniiil<liii I)yt', rrciiton. N. .1. ( )r<i'iiMiziiti<)ii for Institute

\\'(iik Should il he a Pci'iuaiicnt Oiyaiii/.ation oi- should w«' work

throui^li othci- I'ariucrs' Ortji-jiui/atioiis ^ L. K. 'lal't. A<ii'icultui"al (^ol-

Ioi:v, Micldiiau. Accessories iu lustitutcWoik Deiiioiistiations. Judir-

inir Contests, Field Kxperiinents, F. II. Hankiii. I rl>aiia. 111. How
fai' is it Praetiealde to C'ouduet a Season's Canipaij^n in soiiui Aj;;rieul-

tural Inteiest' What interests may be Appropriately and Success-

fully .Vd\ a need, such as Roads. 1 Ionics, Reforesting, Agri(!ulturc in

Hi*>h Schools, or Agricultural Education? V. K. Oavvley, Fayetteville,

N. ^ . I low to Advertise Institute Meetings, Geo. McKeiiow. ]\radi-

son, \\'is. The Evening Session—How to make it Intenjsting and

Insti'uctive: (a) TIk^ Romance of Agriculture, C. C. James. Toronto,

Canada; and (h) Local Heli),AV^esle3' Wehh, Dover, Del. Some Essen-

tials to the Permanency of Farmers' Institutes, E. B. Voorhees, New
Brunswick, N. J. How the Farmers' Institutes and the Agricultural

Colleges may be mutually helped. Dr. James Mills, Guelph, C'anada.

How the National Department of Agriculture may through its Insti-

tute Office assist the State Institute Meetings, John Hjunilton, Wash-

ington. D. C. Women's Institutes, Miss Laura Rose, Guelph, Canada,
and Miss Agnes Smith, Hamilton, Canada. How the Institutes can

Bring the Most Good to Our Girls, Miss Blanche Maddock, Guelph,
Canada. How to Enlist the Interest of Our Boys in Agriculture,
Hon. John Dryden, Toronto, Canada.

There was a discussion of problems and methods in institute work,

participated in l)y delegates selected from different sections of the coun-

tr}^; and the institute work from the standpoint of the worker was dis-

cussed by D. C. Anderson, Andrew Elliott, and Henry Glendinning,
of Ontario.

The reports of the directors giving account of the institute work in

the several States all indicated that prog-ress had licen made during the

year, and that appreciation of the work is becoming more general as

the public becomes better acquainted with what is being done for the

benefit of agriculture through this method of instruction and with

what is possil)le to be accomplished.

Expressions with regard to the quality of the work required showed

that the people were not satisfi(Kl with anything l)ut the best. The

problem now confronting the institute directors is that of securing a

suflicient number of capal)le instructors to meet this need. Two of the

State directoi's reported that they were about to introduce into their

system a normal school })lan for training lecturers, the instructors in

these schools to be selected from the forces of the agricultural college

and experiment station and the school to continue from one or two or

three weeks, as the necessities in each case seem to justif3^

On Thursday the members of the association and their friends were

given a complimentary trip to th(^ Ontario Agricultural College, at
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Gnclpli. where luncheon was served iuul visitors were escorted over

the orounds and throuoh the huildinos hy the members of the facultj\

The president. Dr. James Mills, explained to the association tlie work

and purpose of the college.

At a business meeting on Wednesdav several amendments to tiie

constitution, proposed at tlie last annual meetinj^', were considered and

ado})ted. Among- them was one providing for representation of this

Department in the association by two delegates, one from the Depart-
ment at large and one from the Office of Experiment Stations. Reso-

lutions were passed expressing appreciation of the interest manifested

l)y the Department and the Office in the institute work and in the

meetings of the association, and approving the step which has l)een

taken in (Establishing an agenc}' in the Department for its promotion
and aid.

St. Louis was selected as the place of the next meeting, tlie date

being left for the executive committee to tix.



OFFICE OF EXPERIMENT STATIONS.

GENERAL OUTLOOK.

Tho l)usinos,s of the Office of Experiment Stutions has continued to

jjrow durinji" the past year, and several new features have been

especially developed. The work in relation to the farmers' institutes

has ))een put on a permanent basis, and systematic efforts are now

beinijf made to bring the Department into close relations with the State

organizations through wliich the institutes are managed. Attendance

at the institutes now aggregates about 1,000,000 persons. It is believed

that they may be made a very effective means for the more thorough
dissemination of the information gathered by this Department and the

experiment stations. There has been increased intei'est in the work
of the Office relating to agricultural education. During the past year

special emphasis has been placed on encouraging the establislnnent of

secondary and elementary courses in agriculture. The agricultural

experiment stations in Hawaii and Porto Rico have made good prog-
ress in the institution of systematic investigations, and gratifying

recognition of the value of the work of these stations has been made

by the insular governments, as indicated by liberal appropriations for

their equipment and the extension of their work. In Alaska a begin-

ning has been made of investigations in the Copper River Valley,

where there is a large region suited to agriculture, and it is hoped that

means may be provided for the establishment of a permanent station

in this region. In the irrigation investigations greater attention has

been given to studies of the duty of water in different regions and for

various crops, with a view of determining how the water supply of

the irrigated region may be most economically and efficiently used.

Attention has also been given to the legal and economic problems
involved in the use of interstate streams for irrigation. Special efforts

are being made to enlarge the work of the Office in the investigation

of problems relating to farm machinery and the use of different

kinds of power for agricultural purposes. It is believed that the

investigations in this line might l)e extended with great advantage to

the agriculture of the countrj'. Their results would also aid the

agricultural colleges to put on an efficient basis the courses in farm

mechanics, for which there is now a great demand and which some of

these institutions are alread}^ establishing. A new feature of the

nutrition investigations has been a large cooperative investigation in
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the Govorninciit Hospital for the Insane in tlie District of Cohim})ia,

whicli has resulted in showinj^ that, while the diet given tlie patients

and employees in tliat institution was ample as regards its luitritive

value, greater variety might he atiorded, and at the same time nuich

waste might ])e avoided, l)y stricter supervision of the food supply as

related to its nutritive value. Import^mt investigations on the diges-

tibility of cereals, fruits, and meat were completed, and reports on a

large series of metabolism experiments with the respiration calorime-

ter were prepared for publication. In cooperation witli the Associa-

tion of American Agricultural Colleges and Experiment Stations, the

Office has undertaken a large amount of work in connection with an

exhibit of the progress of agricultural education and research at the

St. Louis Exposition.
LINES OF WORK.

The work of the Office of Experiment Stations during the past

year, as heretofore, has included the supervision of the expenditures
of the stations; conferences and correspondence with station officers

regarding the management, ecpiipment, and work of the stations; the

collection and dissemination of information regarding the progress of

agricultural education and research throughout the world b}' means

of technical and popular bulletins; the management of the agricul-

tural experiment stations in Alaska, Hawaii, and Porto Rico; special

investigations on the nutrition of man and on irrigation, conducted

largely in cooperation with experiment stations, educational institu-

tions, and other agencies in diti'erent States and Territories. A new
feature of the work of the Office has ])een the systematic promotion
of the interests of the farmers' institutes throughout the United

States.

INCOME.

The income of the Office during the past fiscal year, derived

wholly from appropriations by Congress, was as follows:

For the general ])nHiness of the Office $37, 000

For the Alawku Kxperiineiit Station-s 15, 000

For the Hawaii Experiment Station 12, 000

For the Porto Rico Experiment Station 1 2, 000

For nutrition investigations 20, 000

F'or irrigation investigations (>o, 000

Total 161,000

PUBLICATIONS.

During the year the Office pul)lished 44 documents, aggregating

4,112 pages, a substantial increase over the output of the previous

year. The publications issued include 18 numbers of the Experiment
Station llecord, 14 technical bulletins, 15 l)ulletins of the Porto Rico
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ExjKMiinciit StjitioM (Kn<rlisli mikI Simiiish editions), li reports, 4

Fiii-mcrs' Bulletins (inchKliiiji; "2 innnlx'js of the <<uhs(»rios K.\|)(M-ini(*iit

Station Work). 'A circulai-s, and 4 articles for the Yearbook of tlie

Dejjartinent. Two other numbers of the Kxperinient Stat ion lieeord

and 7 bulletins, eontaininj;- 1.027 paj^es, were prepared and submitted

for publication durin«r the year. The policy of reprinting'' separates
t)f indi\idual articles i-ontnined in lar^i'r repoits lias been continued

with the same satisfactory results as heretofore. Ki<,^hty-one such

separates, a«i\u;re«^atin<^ !i,()74 pae-es, have been I'eprinted in editions

of \ arying size to meet the actual demand for the articles. Several

docunuMits formerly printed separately by C'onj^ress were coml>ined

in the Ammal Re])ort of the Oflice of Kxpei'iment Stations, as was

don(> last year.

Kxjii'i'liiient Station Record^ ]'<>l. XI\\ pj^- -?^6'7.—This contains

abstracts of 377 l)ulletins and 52 reports of the experiment stations in

the United States, 176 publications of the Department of Agriculture,
and numerous i-eports of foreign investigations. The total num])erof

abstracts is 4,020, classified as follows : Chemistry, 230; botan}'^, 177;

fermentation and bacteriolog}^ 4i>; zoology, 51; meteorology and cli-

matology, 102; air, water, and soils, 1S3; fertilizers, 184; tield crops,

344; horticulture, 4(i3: forestry, 199; seeds and weeds, 73; diseases of

plants, 371; entomology, 371; foods and nutrition, 257; animal produc-

tion, 344; dairy farming and dairying, 208; veterinary- science and prac-

tice, 670; technology, 27; agricultural engineering, 158; statistics and

nii.scellaneous. 159.

This volume contains condensed accounts of the convention of the

Association of Official Agricultural C'hemists, 1902; International Con-

ference on Plant Breeding and Hybridization, convention of the Asso-

ciation of AnuM'ican Agricultural Colleges and Experiment Stations,

and the meeting of the American Association for the Advancement of

Science as regards agricultural science; a description of the new l)uild-

ings at the New Hampshire and Missouri agricultural colleges, and an

article on Values in Science, by W. H. Jordan. The following topics

are discussed in the editorials; Increased funds for station maintenance;
education of the American farmer; Royal Society's catalogue of scien-

tific papers; fiftieth anniversarj- of the first State experiment station;

Prof. A. Petermann, founder of the experiment station s3"stem of Bel-

gium; Jacob Richards Dodge, agricidtural statistician; Virchow's serv-

ice to agriculture, progress in plant Itreeding; Dr. Ro])ert C. Kedzie,
a pioneer in agricultural science; new yearbook of the Russian experi-
ment stations; overworking among experiment station men; need of

extending the scope of station operations; some factors in research

work; P. P. Deherain, deceased; agricultural experimentation in the

Philipj)ine Islands; the agricultural appropriation act, 1903-4; the De-

partment publications; the soil survey" in 1903; school garden at the

Department of Agriculture; need of experiments with horses; an index
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Ciit:il()<i"U(' for iiiiTicultural lihnirios; an iiulox of scientific pcriodicul.s;

inojiioir of the National Institiito of Agriculture at Paris; proi^ress of

secondary education in ai»'riculture; the exiiibit of the huid-ij;rant col-

legfes and a^ricultuial experiment stations at St. Louis, and conclusion

of Vol. XIV.
The largest undertakino- connected with the Record has been the com-

pletion of the y^eneral index to the first twelve volumes. This work,
which has been in pro^ross for some two 3'ears, has proved far more

time-consuming" and laboi-ious than could be anticii)ated. It covers

the two ])arts of Experiment Station bulletin No. 2, which contain the

a))stracts of the rei)orts of the ex])eriment stations for IS.SS, the first

year after their organization under the Hatch Act, as well as Volumes

1 to XII of the Experiment Station Record. It therefore bej^ins with

the work of the experiment stations under the Hatch Act and covers

the period down to the close of the century (the year 1900). The
indexes to this work are contained in fourteen ditierent volumes, many
of them lariic and cumbersome to handle. In combinini»; these indexes

the entries have been systematized and extended, and every effort has

been made to make the references complete under appropriate head-

ings and easily found ])y means of cross references. In its complet(>d
form the index contains about 125,000 entries, and is undoubtedly the

most extensive index to the literature of agricultural experimentation
which has ever been issued.

MiscelJanemis technical pvhlications.
—These included a Digest of

Recent Experiments on Horse Feeding; Progress in Secondary Edu-

cation in Agriculture; Some Practical Results of Experiment Station

Work; Proceedings of the Fifteenth Annual Convention of the Asso-

ciation of American Agricultural Colleges and Experiment Stations;

Proceedings of the Seventh Annual j\Ieeting of the American Asso-

ciation of Farmers' Institute Workers: Organization Lists of the

Agricultural Colleges and Experiment Stations in the United States;

Statistics of the Land-grant Colleges and Agricultural Experiment
Stiitions in the United States; and })ul)lications on nutrition and

irrigation, noted on pages 68 and 7(), respectivel3^

Fannei'i^ hnlletlns.—These included articles on Silos and Silage,

Piinciples of Horse Feeding, and two numbers of Experiment Station

AN'ork.

('(ir(T ivtJi'X.—Copy for 1. Too cards of the index of experiment sta-

tion literature was prepared during the past 3'ear, and the- nundjcr of

index cards distril)uted reached 'J8.0(»0.

AGRICULTURAL EXPERIMENT STATIONS IN ALASKA, HAWAII,
AND PORTO RICO.

Agricultural expei'iment stations weic regulai'ly maintained during
the past year, as heretofore, at Sitka and Kenai. and a new station was

established at Copper Center, Alaska. The Hawaii Kxpcriniont Sta-
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tioii. lociilcd :it Honolulu, developed its work ulonjjf Ji munlu'r of use-

ful lilies. riie Porto Kieo Station, the hejuhjuurters of wliicli were

removed to Maya<ifiie>c, hus been inon^ fully or<;iini/,ed, and its work
has hcen established on a pei'inanent basis. Foi- accounts of tiie work
of these stations see })ages 81, 108, and 174.

NUTRITION INVESTIGATIONS.

Durinj^ the fiscal year ended June 30, H>03, the iiKjuir}' re<^arding
the food and nutrition of man, conducted under the auspices of this

Office, has been continued along the same general lines as hitherto.

This work, as heretofore, has been in charge of Prof. W. O. Atwater.

There was no increase in the appropriation granted by Congress
($20,000), and it has been impracticable to extend the work in some

directions, as was desired; but for the amount expended large results

have been obtained.

As in former 3'ears, a considerable portion of the amount appro-

priated has been divided among various educational, scientific, and

similar institutions throughout the United States, the sum allotted

serving more as an encouragement to research than as actual compen-
sation for the work done. These cooperating institutions have thus

been made centers of scientitic research in this particular line of inves-

tigation and have in most cases contributed largely in laboratories,

apparatus, libraries, the counsel and assistance of experts, and similar

gratuitous service. By this method of cooperation the amount appro-

priated has been expended more economically and 3delded larger

returns, a greater variety of questions has been studied under di fierent

local conditions, a more widespread interest in the investigations has

been aroused, a corps of skilled investigators throughout the country
has been trained for the carrying out of such inquir}', and the results

obtained have been made more extensively available.

The nutrition investigations are devoted mainly to the study of the

physiological, hygienic, and economic branches of the subject. The
chemical work is confined chiefly to determinations of the composition
of different food materials and excretory products involved in the

experimental inquiries, and is only preliminary to the study of the

ph3'siological branch of the subject, the principal object of the inquiry

being to discover the fundamental laws of nutrition and their economic

and sociological application to the food of man.

To this end four general classes of investigations have been carried

out: (1) Dietary studies; (2) digestion experiments; (3) cooking experi-

ments, and (4) metabolism experiments.
The dietary studies have been made in several widely different

localities and have included the study of the diet of people varying in

occupation, age, sex, and circumstances. Their purpose has been to

procure data in regard to the kinds, amounts, and costs of food
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matpi'ials under diffcront conditions, to ^'wc ()})poitunity for compari-
son with tho data obtained by investij^ators in other countries, and to

assist in estalilishinjj a ijeneral dietary staiuUird.

The dig-estion experiments have also been carried on in diti'crcnt

parts of the United States under var3'ing- conditions. These experi-

ments have been made in order to obtain dahi with reference to the

dig-estibility of various chisses of food materials, the amount of the

material consumed which is made available to the body, and the estab-

lishment of stiindards. Meats, lej^umes, cereals, fruits, and nuts have

been the especial subjects of experiments the past year. The digestion

experiments with meat have included the study of the influence of

cooking, as well as of age and breed of animal, etc., upon the digesti-

bilitv. The dig'estion experiments with cereals have included the

study of the effect of ditierent methods of the milling of flour upon
the digestibility of bread made from it.

The cooking experiments have been made only with meat, and have

included the study of the effects of cooking upon the flavor, palatability,

and digestibilitj' of the meat, beef being usually used for the purpose.
The metabolism experiments have been of two general sorts: (1)

Those in which the income and outgo of nitrogen were studied, and (2)

those which took account of the income and outgo of nitrogen, car-

l)on. and energy. The former have been made in connection with all

the digestion experiments. The latter have been made onl}' at ^liddle-

town, Coim., as they necessitate the use of the respiration calorimeter.

In connection with all investigations some analytical work, both

physical and chemical, was, of course, necessary for the successful

carrying out of the experiments. The development of apparatus and

methods has received nmch attention the past 3'ear, especially at Mid-

(lletown. A large amount of editorial work, including calculations

and the veriHcation of data, has also been required at both A\'ashing-

toii and Middletown to prepare the results of the investigations for

publication in both technical and popular form.

THE WORK AT DIFFERENT PT-ACES.

The Washington oflice, in addition to editorial work, has had

general supervision of the plans and expenditures of the nutrition

investigations during the past year. The results of such incpiiry in

this country and in Europe, not generall}' available, and bibliographical

data, have been collected, and the current literature on the subject of

nutrition has been reviewed and abstracts made, partly for use in the

Experiment Station Record and partly for such other purposes in con-

nection with the general incjuiry as seemed desirable.

In cooperation with the I)e])artment of the Interior, some ver}'

interesting dietary studies have been carried on in the Government

S. Doc. 148, 58-2 5
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II<)si)il:il for till' IiisMiir. A\'jisliiMot()n. 1 >. ( '. Tlu'sc invest ijrjitions

>V(M'o iii:iu<jfiii:it»'(l at the drsirc of tin' liili- l>r. A. 15. Ricluirdsoii, super-
intendent of tlie ( lo\crnnient li()sj)itiil, as a j)ait of liis j^renei-al plan for

niaintainiiit:" a liiuli standard for tlu' conditions under \\hicli the

patients and iMuplovees li\'ed in this j^reat institution. By reason of

his intellij^ent appreciation of the re(|uirenients of such work satisfac-

tory arrungonients were made foi' its prosecution. ilie studios were

under the direct chariife of II. A. Pratt, who had i)reviously assisted

in such investijj^ations at the Khnira Hefonnatory, Elniira, N. Y., and

elsewhere in connection \\ ith similar studies made under Professor

Atwater's direction.

Twenty-seven dietary studies we're made in all, with ahout 1, (!<»()

male patients and 125 employees. The results of these studies have

been edited and are nearly read}' for pul)lication. Investi<;atiou has

shown that in general the food of the Goveriunent hosi)ital is whole-

some in (jualitv and adequate in an)ount. In many cases it was found

that the waste was excessive. Steps were immediately taken to check

the waste, and as a result tlie cost of the food for the year was con-

siderably lowered without afl'ectino- in any way the quality or amount.

A consideration of the details of the studies su^^gests numerous ways
in which the results can be further a})])licd.

The work at jSliddletown, Conn., under Prof. W. (). Atwater, chief

of the nutrition investigations, has included the planning and direct

supervision of the cooperative investigations throughout the country;

improvements in apparatus and methods; the carrying out of special

inquiries with the bomb and respiration calorimeters; such analytical

work as was necessar}- in connection witli the investigations; editorial

work in preparing the results of the iinjuiries for pu])lication; the

compilation of results of investigation in this and other countries on

the food and nutrition of man; correspondence and general adminis-

trative work.

The work with the respiration calorimeter, which is under the more
immediate supervision of Prof. F. (i. Benedict, has been largely

devoted to the modification and im})rovement of the apparatus, with

such experimental work as was re([uired to test its accuracy'. In its

modified form, the ventilation air current is in a "closed circuit,"

that is, the same air is used over and over again. The water and

carbon dioxid imparted to the air by the subject are <'onstantly

removed l)y passing the current through sulphuric acid and through
soda lime; ox3"gen is then added to replace that used by the man
mider experiment. This arrangement permits the more accurate

determination of carbon dioxid and water and, a still more important

feature, the direct determination of oxygen, which has been made

possible by the changes in the apparatus .made under a grant from the

Carnegie Institution..
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The nutrition invcstit^ations at the University of California, con-

ducted by Prof. M. E. Jaffa and his associates, were a continuation

and conjplotion of th(> work boirun in 1001-2, which has comprised 30

digestion experiments, including- the income and outgo of nitrogen,

with subjects whose food consisted of fruits and nuts only or hirgely,

as well Jis seven dietary studies with fruitarians, and a number of

analyses of samples of food materials and excretory products.
Professor Jaffa has also written a complete report of the two years'

work, at the same time compiling and collating much useful material

on the nutritive value of fruits and nuts to round out his report and

make it more complete. The result forms a publication of much

interest, particularly in view of the fact that hitherto comparatively
little attention has been paid to this subject, which is of especial

importance to the people of California, fruits and nuts forming so

large a part of the agricultural products of the State.

Tlie nutrition investigations at the Universit}" of Georgia, under the

direction of President II. C. White, included the study of the dietaries

of typical families of white people of limited means in the mountain

districts of the State, and one dietar}' study of a negro laborer's family.
In all 10 dietary studies were made and 55 analyses of food mate-

rials and wastes. The results obtained show^ a verj" simple diet. The
articles of food are few and the methods of preparation primitive.

Prof. H. S. Grindlev has continued his \alua))le work with meats

at the Universit}' of Illinois the past year. This included the carry-

ing out of 20 digestion and nitrogen metabolism experiments with

men, in which meat (beef) formed the chief part of the diet; (35

artificial digestion experiments with different kinds of meat to deter-

mine the influence of cooking upon the digesti])ility; 47 cooking

experiments with meats to determine the losses in cooking and its

influence upon flavor, palatability, digestibility, etc. In addition to

his experimental work. Professor Grindley has prepared a bulletin on

the cooking of meats, which gives the results of his investigations in

this direction.

The chief studies undertaken at the Universitv of jSIaine, under the

direction of Prof. C. IX \\'oods, were those carried out in logging

camps, with men doing large amounts of muscular work luider severe

conditions of cold and exposure. Six digestion experiments of six

days each with wood choppers were made with the analysis of the

food materials and excretory products. Two dietary studies were

also conducted with crews in logging camps, analyses being made of

the foods used. The dietary studies showed that the luml)ermen who

})crformed very large amounts of work ate correspondingly large

amounts, the diet being high in ])oth protein and energy.
At the Universit}' of Minnesota. Prof. Harry Snyder has contiiuied

his investigations regarding the nutriti\ e value of flour milled in dif-
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fcrciil \\:i\> wlii'ii iikkIc into ltrc;i(l. TIh' iin|iiii-v li;is liccii rspcciiiUy

siitisriiclory tlii> vrai'. as the cxpcriiiifiilal mill ot' lahoraloi'v si/c,

])urcli:is('(l last vcar, has made it ])()ssil)lc to secure iiiiiroriii i^i'iuUis of

tloui' for use in (he investigations.

Prof. ('. K. ^\'ait. at th(> I'niviM-sity of Teruiessco, Know ille, hus

continueci his in\est ieat ions alonj^" i\w sjinii; lines jis hcretofofe, two

kinds of work l)eini>' undeitaken, nuinely, dii^tiirv studies witli wliitc

pcoph' of limited means in the niouiitiiin districts, and dij^'estion

ox])efiments for the ])urj)()S(; of stiidyiii*^ the di<^estil)ilitv <>f le<^uines.

In connection with the hitter, the income and outyfo of nltro<ron hus

l)eeii determined. 'V\h\ dietaiy studies ha\-e Ikhui carried out under

unfavorable conditions, hut the results are of es])ecial interest.

FOOD AND NUTKITION PUBLICATIONS.

The food and nutrition })ul)lications the past 3'ear hav«5 included six

technical ])ulletins, an article for the Year))ook of 1J>02, and an article

prepared for the report of this OfHce for the same year. The subjects

treated in these pu))lications are as follows:

Dietary Studies in New York City in 1896 and 1807; Experiments
on the Pjffect of Muscular Work upon the Digestibilit}' of Food and

Metabolism of Nitrogen; Experiments on the Metal )olism of Nitroj^en,

Sulphur, and Phosphorus in the Human Organism; Studies on the

Digestilnlit}' and Nutritive Value of lircad at the University of Min-

nesota in 1900-1902; Dietary Studies in Boston and Springfield, Mass.,

Philadelphia, Pa., and Chicago, 111.; Further Investigations among
Fruitarians at the California Agricultui'al Experiment Station;

Dietary Studies of Groups, especially in Public Institutions; the Cost

of Food as Related to its Nutritive Value.

IRRIGATION INVESTIGATIONS.

The irrigation investioations of this Office have been carried on dur-

ing the past year under the general direction of Prof. Elwood Mead,

who, in addition to the general oversight of the work, spent two months

in Italy making a special stud}' into the irrigation laws and practice

of that countr}'. A field office is maintained at Cheyenne, Wyo., for

theKocky Mountain States, and one for California at Berkeley. Dur-

ing the year C. T. Johnston, assistant chief of these investigations,

resigned to accept the position of State engineer of W^'oming, and

C. E. Tait was placed in charge of the Chej^enne office. Prof. S. Fortier

has charge of the Berkeley office.

The onh^ changes in the work from that of previous years were along
the lines of greater thoroughness and more advanced investigations in

the determination of the duty of water and in studies of the best means

of distributing and apidying it. It is l)elieved that the investigations

carried on during the year were in a field of urgent practical necessity
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to tho devolopinont of th(^ !ioiicultui(' of \\\v iirid iind seniiiirid portions

of tills counti'v, !uul wove iiulisp(Misiil)lc to the sec-urint^" of the ])est use

of hind Jind water. The work in drjiinao'e was o-reiitly extended during
the year, and is destined to have j»'reat practical usefulness in reclaiming
land no\\ unproductive and in promoting the success of farming in

nian\ of the leading agricultural States.

The investigations authorized by Congress, of the use of various

forms of power in farm work, which were assigned to this Offic(\ deal

with the feature of American agriculture which has given us our

supremacy in the markets of the world. Other countries where this

phase of agi'icultural iMigineering litis not one-tenth the importance it

has with us are carrying on comprehensive investigations in the care

and use of farm machinery, and we can not wisely longer neglect them.

INVESTIGATIONS IN THE ARID REGION.

The distri])ution of the tield work in the various arid States has been

governed In' those features of irrigation practice most needing to be

improved and the places where they could be most effectively studied,

the latter being influenced in part by natural conditions and in part by
our cooperative arrangements made with tho State experiment stations

and the State engineers' offices. The following are the leading lines

of work carried on in the dift'erent arid States:

(1) Kxperiments to lessen the loss and damage from seepage.

{•2) Tmpro\'ement of methods of distributing and applying water, so

that the (juantit}" now used on one acre will suffice for two.

(3) Gathering more accurate information about cost and feasibility

of pumping water for irrigation.

(4) Improving methods of measuring water, and the organization of

farmers for its more just and S3'stemati(^ division among them.

(5) Surve3's and investigations of districts needing drainage and

giving advice to districts and communities regarding the legal and

engiiu'cring ])ro1)lems of drainage.

((!)
Studies of the legal and social questions connected with the

diversion and use of streams in irrigjition.

The need of the exercise of economy and skill by irrigators in the

use of the western water supply is becoming more and moi"e manifest.

The great extension of irrigation of citrus fruit in southern California

has so increased the demand for water that the surface and under-

ground supplies now availal)le will meet present needs only through
the eniplo3'nient of the best methods. As these orchards grow older

more water will be needed and their growth and maintenance re<(iiire

that waste and loss of water be stojiped as far as possi))le. Methods

can not be j)erfected by the uiiaide(l individual irrigator. The (|ues-

tiorw involved are so complex as to re(piire careful study b^- capable
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anrl (^\]>(>ri(Mic(Hl men :iiiil ;i larLi'i' ("Xjx'iitlituic ol" (iiiic and monoy. It

is not simply a iiiicstion of rmdiiiji" out suitaldc iiictliods, hut of work-

iiit; out tlic lu'st detail and practice of tliose luclliods. It is one tliiii<4",

foi" exanipl(\ to detonniiu» that llic clieck system of ini<jfation is the

host foi' a particular locality, l)ut it is (|uite anotliei' to determine, the

details of the checks, hoxes. and laterals in order that the water ap))lie(l

to thousands of acres of land shall reach its surface with the least

loss and waste from seepa«^"e and e\aporat ion. The studies recpiired

in\()I\(' not simply th(> vai'ious methods, l>ut the comparative cost and

eflicicMicy of ditl'erent ])att(M"ns and diU'erent mat(M"ials used in i)ipes,

Humes, l>oxes, and other conti"i\ances which nuist be used in carrying;

out tliese plans.

Closely associated with efficiency in a|)plyin<( water is elliciency in

cpei'atinfj ditches. We are learninj^ that certain soils are not suited to

the carr3'ing of water in earthen channels. The crossing of uidined

canals over gravel ])eds or soils impregnated with gypsum is too waste-

ful of water, and is also too great a menace to the fertilit}' of the lands

affected 1)}' the escaping water, to be continued. The construction of

irrigation ctmals will therefore soon have to h{\ supplemented by other

improvcMuents in iri'igation; either the lands ])elow canals which leak

will have to be drained or such canals will have to be lined to prevent
excessive leakage. We are aiding comnumities in overcoming the

injuries already wrought and in taking steps to prevent them in the

future, by measuring the water which escapes bj^ seepage, determining
the i)laces of excessive loss, and kc^eping records of the rise of water

in the soil. Sup])lied with these facts, irrigators will be aide to deter-

mine the location and sizes of drains m^eded to prevent the swamping
of large areas. So urgent is the demand for the information gathered
this year that we are issuing circulars giving the report of the past

season's measurements in advance of the regular reports.

The conditions in the Yakima Valley, Washington, serve to illus-

trate the possible ))cnetits to come from the perfection of S3'stems of

distri))ution. The report of Professor Waller, who has charge of our

investigations in that State, shows that if a duty of 110 acres for each

cubic foot of water per second can be secured the water of the Yakima
Kiver w^ill serve to irrigate 800,000 acres of land, but if the low duty
now prevailing under a num})cr of canals is continued, not one-third

of that area can ))e irrigated.

Cooperative arrangements for the conduct of these investigations

have been made with the State engineers' offices and the State experi-

ment stations in the following arid States and Territories: California,

Oregon, Washington. Idaho, Montana, Nevada, Utah, Wyoming, and

NeW' Mexico; and in the following somiarid States: South Dakota,

Nebraska, Kansas, and Texas.
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The liivofost oxponditurc in any State is being made in California,
the work \w\ujt curried on under the direction of Prof. S. Fortier,
until recently the director of the State experiment station of Montana.
Associated with Professor Fortier in this work are Prof. J. N. LeConte,
A. 1*. Stover, and J. F. Roadhouse, of the University of California.

The field investio-ations in pumpinjr are under the direction of A. J.

Turner.

In ()re<,'-on the held investigations are being carried on hy Prof.

»T. Withycombe, director of the Oregon Experiment Station.

In Washington, Prof. (). L. Waller, irrigation engineer of the State

Agricultui-ai College, at Pullman, has charge of the field work, and
was assist(>d in 11M)3 by S. O. Jaynes. Professor Waller measured
the water diverted from the Yakima River in order to determine the

general duty obtained, the amount needed to satisfy the rights already

acquired, and the amount available for future extension of irrigation

along this stream. It is an important work and justifies a larger

expenditure of funds than this Office has been able to provide. The
lack of funds, however, was largely overcome by the energy and

economy which distinguished the management of Professor "Waller

and his assistant.

The work in Idaho was under the direction of A. E. Wright, one
of the assistants of this Office, who worked in cooperation with the

State engineer's office in a stud}' of seepage losses in the valleys of

the Raft and Lost rivers.

In Montana the work was carried on under a cooperative agreement
with the State experiment station, Prof. J. S. Baker of the station

having personal charge. It included studies of the dut}'^ of water

along a number of streams and the beginning of an investigation to

dot(Minine the l)enefits of winter irrigation and the best means of

utilizing small (juantities of water in some of the districts where

agriculture can be successfully carried on most of the time by rainfall

alone.

In Utah the field work was carried on in cooperation with the State

engineei'\s office bv E. R. Morgan. It included the installation of

Humes and weirs for the measurement of water on Weber River, pre-

paratory to a determination of the duty of water from that stream.

A cooperative agreement has been entered into with the State experi-
ment station for a study of the most economical methods of distributing
and using water and for the inauguration of some experiments in

drainage for the relief of overflowed lands and the removal of alkali.

The irrigation investigations in \\'voming were canned on in part

f)y the regular force of the Cheyenne oflice and in part through a coop-
erative agreement with the State experiment station, Prof. B. P.

Fleming of the station being in charge.
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INVESTIGATIONS IN TMK SKMIAUID DISTUK'TS.

HetwoiMi the ciistcin ]):ir(
ot" Toxas. ( )kliili()iiiii. KjiM>as, Nclu'aska,

and llic Dakotas, and the (lisliiictivclN arid coiinli'v wliicli lies at the

western Ixudcr ol' tlicvsc States, tluM-c is a broad strip of coiiiiti-y wliicli

extends from the northeni bouiidai-y of the I'liilfd States ahiiost to

the Gull" of Mexico. In lliis Ixdt there-is plenty of rain in man}'
seasons to pi-oduce crops, hut in others a<,''ri<'ulture without irrii«;ation

is a failuiv. In all years the period in which irri«,nition is necessary is

of hrief duration oidy. In these sections fai'niers ai'e confronted l)y

two problems: How to make the limited water su})ply of that rej^ion

available, and how to utilize it to the best advanta«rc. Owin^ to the

absence of large rivers and the intermittent character of the streams,
farmers must depend upon two sources for their water supply^

—on

what they can pump out of the subsoil of their farms and what they
can store in small reservoirs. In this reoion there have been recur-

ring periods of wet and dry years, wdiich have peopled and depopulated
certain sections three or four times. Rainy 3'ears attract farmers and

dry years drive them away. A special system of agriculture nuist l)e

worked out for this part of the country, in which the total holdings of

land will l)e comparativcl}' large, but where each settler will be forti-

fied ])y having from lO to 2(1 acres of ground which he can irrigate

and which will assure him every year, whi^ther it ))e a wet or a diy

one, an ample supply of vegetables from his garden, a few fruit trees,

and enough alfalfa and forage to support his milch cows and other live

stock.

This Office has received numerous petitions from individuals and

associations of farmers to take up the stud}- of irrigation nietliods

suited to this region and to outline plans for agricultural development
based thereon. We made a beginning b}^ cooperating this year with

the station established 1)}^ the State of Kansas at Ha3\s. This work
was under the personal direction of J. G. Hane}", a member of the

station staff of the Kansas Experiment Station. It included the instal-

lation of a pumping plant, the measurement of water used in irrigation,

and a record of the cost and of the increased yields of crops.

In South Dakota the investigations were cai'ried on by A. B. Crane,

professor of civil engineering in the State Agricultural College, and

included a stud}- of irrigation from artesian wells in the James River

Valley.
The investigations in Nebraska arc carried on under a cooperative

agreement with the State experiment station and are luider the per-
sonal direction of Prof. O. V. P. Stout. The}' included studies of the

duty of water under a canal system near Culbertson, which lies on the

border line between the humid and scmiarid States, and will help to

determine the amount of water required and the best methods of its
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utilization under the peculiar cliniatic conditions of this part of the

country. Professor Stout also assisted in the interstate water-ritrht

studies carried on on the Platte liiver.

INVESTIGATIONS IN THE HUMID REGION.

In the humid region we arc cooperatinjr with the State experiment
stations of Wisconsin, Missouri, and New Jersey in the study of the

advantaj»es of irriji^ation and the best means of apply in<f water to crops
in the eastern half of the United States.

An investiofation of the re<iuirements of cranberry irrioation is

being carried on in cooperation with the State experiment station of

Wisconsin, under the direction of Prof. A. K. Whitson. It includes

a study of l)oth the irrioation and drainaj^e requirements of this crop.
Wisconsin has provided for the carrying out of this work, and a lease

has ])een secured from the Wisconsin Cranberry Growers' Association

of about 9 acres of land 10 miles southwest of Grand Rapids. In this

the association has already planted a number of ditierent varieties of

vines representing all those grown in the United States and Alaska, as

well as others received from foreign countries, including Norway,
Russia, Siberia, and Canada. With this there are 2 acres of standard

vines, and the results of applying diftcrent quantities of water and
different methods of application will )>e studied. A small reservoir

has })een constructed and measurements of seepage and evaporation
have ali-eady been l)egun. The success of the cranberry industry

depends upon the proper use and control of water. It must be

applied at the right time and withdrawn (juickly at the right time.

Until the last few years there was no attempt made in growing cran-

berries in AVisconsin to exm'cise control over the water. If nature

failed to cover the vines at the right time or uncovered them at the

wrong time the crop would sutt'er. The seven; drought of 1895

almost destroyed the industry in that State. With the revival of this

industry have come better methods. Dams arc l)einir ])uilt to collect

the surface water. Canals are being constructed to carry water

pum[)ed from the streams. The development of the industry and the

extension of the area under cultivation have l)rought new ditHculties.

Moif water is needed, re<(uiiing larger ditches. Greater uniformity
in the matt<'r of drawing oti" water is imperative to prevent the opera-
tions of one neighl)or damaging those ])elow him. Much litigation

has been caused In a lack of arrangenuMits for cooperation and by the

consti'uction of inadecjuate woi'ks. This calls for more knowledge as

to th(! i)iinciples which should govern in this work, which this Otlice

is endea\oring to collect and i)rovide. In order to make this eti'ective

expert din'ction is needed. Thi-ough tlu' lack of this, many costly
failures have occurred. The work undertaken is being prosecuted

along the following lines:
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(1) 'I'lic collection of <i:il:i froiii j^rowors as lo the amount of water

used and their uielhod.s of aj)|)lyin<,'' it.

{'2) The determination of losses from soepa<;e and evaporation fiom

jj^round covered l»y vines as well as from reservoirs.

(8) 'I'he determination of the elloct of standing water at difTercnt

temi)eratui('s on Iterries and \ ines in various stages of development
and under \arious conditions of weather.

(4) The determination of the coefKcient of resistiince of jieat ditches

used for caiMTini^ water to and from the vines.

(5) The determination of the most ell'ectiN'e methods of usinji^ water

to j)revent injury from frost.

(()) The etl'ect upon the cranherry mai'sjies of the draina<;e of adjacent

areas for farm purposes.
The results of the present year, while not conclusive, show how

greatly the success of this industry will be promoted hy an efficient

system of canals for getting the water onto the ground and getting it

ort". On June 11 of this year there was danger of frost. Those who
had proper ditches saved their croj)s. Those who were not so pro-

vided lost them. A conservative estimate of the loss in the Cran-

moor and Mather regions places tliis loss at ^25,000. The damage due

to im})roper drains in this region, which prevented the removal of

the Avater in time, was greater than that from frost, so that from

these two items in the two districts there was a net loss this year of

over $75,000, a sum whicii would probably ))c nearly sufficient to con-

struct a S3\stem of canals to meet the demands of both districts.

The investigations in Missouri were carried on under a cooperative

arrangement with the Missouri State Experiment Station imder the

direction of Prof. V. B. Mumford, acting dean and director. The

results of this season are in accord with those of previous years, and

tend to prove that irrigation will pa}' in the cultivation of orchard and

garden crops.

In New Jersey Prof. E. B. Voorhees, director of the State experi-
ment station, continued his experiments for this Office in the irrigation

of garden crops and small fruits and in the best means of preventing
losses from ditches in the irrigation of sandy lands. He also collected

the results of practical experience in irrigation of a large number of

market gardeners in the vicinity of New York and Boston. These

reports give the results of irrigation for periods varying from one to

twenty-tive years, and all those who have irrigation plants intend to

maintain them.

The duty of water was measured in the rice district of Louisiana

and Texas at five different stations, under the direction of Prof. W. B.

Gregory, of Tulane University, and Prof. M. A. Aldrich carried on

some studies in legal and social questions growing out of the diversion

of Southern streams. Prof. Elwood Mead and C. G. Elliott were
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called upon for advice by rice growers of South Carolina, and gave
.ionic time to a .stud}- of the questions involved.

DKAINAGE INVESTIGATIONS.

The drainage investigations wore carried on ])y C G. Elliott, expert
in charge, who gave advice on a lai'ge number of important projects,

the carrying out of which will involve an outlay of nearly one and

one-half million dollars. He also visited a number of localities and

conferred with representatives of connuunities in regard to the engi-

neering features of proposed drainage improvements and the legal and

social issues involved in the organization of districts for the carrj'ing

out of these improvements. The demands on this Office for advice and

information concerning the l)road problems of farm drainage have

become too great to be attended to b}" one person and have made it

necessary to employ another expert.

LEGAL AND ECONOMIC INVESTIGATIONS.

The appropriation for these investigations requires us to report

"upon the laws as aflfecting irrigation and the rights of riparian pro-

prietors and institutions ndating to irrigation and upon the use of

irrigation waters, at home or al)road."' The reason for requiring such

repoi'ts needs no explanation to anyone familiar with Western con-

ditions. Many of the rivers of the arid region are long and att'ect the

w(>lfare of several States. The distribution of these rivers among
individuals, connuunities, and States is as complex a problem in trans-

portation as the operation of a railroad or an express system and

requires the same kind of systematic organization. The studies here-

tofore undertaken were planned to collect and present to the people
concerned the facts relating to the operation of existing institutions

in concrete form.

The only new work inaugurated this 3^ear was in compliance with a

provision in the last appropriation bill which requires us to study the

laws affecting irrigation and the rights of riparian proprietors. The

laws for appropriating water by irrigators and those recognizing
lh(> rights of riparian proprietors come directly in conflict on the

streams flowing east from the Rocky Mountains. They rise in States

where the riparian doctrine is abrogated and flow into States where it

is recognized. After consulting the governors and attorney generals
of Kansas, Nel)raska, Wyoming, and Colorado, and the State engineers
of Nebraska, Wj'omi ng, and Colorado, all of whom welcomed this

in(|uiry under the plans pi-oposed, it was concluded to take up a stud}'^

of the Platte River and gather the facts showing the numl)er of ditches

taking water out of the stream, the amount of the rights under the

laws of ap])r()priation, the use being made of the water, the value of

the products, the amount of seepage that comes back from the diver-
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sioiis, ;uiil tlic iiniiiiici' in wliicli this divcrsioM of tlir sticiiiiis has

iiitci-t'crrd w itli natiiiiil coiulit i()ii> as (lu>v existed hcforc di\('rsions

hciiaii. Iliis woik lias hccii caiTiod on. since the, n'sii^iiatioii of C. T.

rlolmston. iindii' ilir direction of ('. K. Tail, assisted l»y Frank Adams,
W. B. Diintoii. W. F. Hartlctt. Professor Stoutof (he Fniversity of

Nebraska, and Professor FlcMiinii- of the Univ'crsitv of \\'vominjr.

I'rof. Hichai'd T. Fly. of the rniversity of Wisconsin, has been eneao-od

as a special expert to study the social and economic (juestions in\()lved.

The collection of these data has been a laborious undertakine- aiid one

season is not sullici<Mit to complete the woi'k. it is beiiexcd that th(^

report on this study will thi'ow much needed liuht on many of the

impoi'tant piactical features of iriieation l)eai"in^ on the issues now

beinjif ])rescnted to the United States district and Supreme courts, and

will aid in reachin*^ ri^ht conclusions.

Durinof 1903 this Office ])eoan the systematic collection of tlio results

of the best irrigation practice as developed by ii-i-io-ators and canal

managers. We intend pul)lishine- l)ulletins thereon for the use of

beg'inners in irrioation. The su])jects dealt with w(u-e the prepai'ation

of land for in-ieation and the desi<i;n and construction of current

wheels for liftin<^" water from streams. Fach of the at^HMits of this

Otlice was requested to send in desci"iptions and illustrations of the

prevailing practice in the region where he was carrying on investi-

gations and to describe any current wheels in use in his district. The

bulletins giving the results of these reports wull be published in a

short time. The collection of similar data along other lines of irriga-

tion practice will be continued during the coming year.

IRRIGATION rUBLICATIONS.

The pul)lications on ii-rigation for the fiscal year ended June 80, 1903,

included five bulletins, two Year))ook articles, and one circular. The

subjects treated in these publications are as follows:

Irrigation Laws in Utah; Fgvptian Iirigation; Plans of Structures

in Use on Irrigation Canals in the United States; lieport of Irrigation

Investigations for 1902 in Utah, Idaho, Wyoming, Washington, Mon-

tana, California, South Dakota, Louisiana, Texas, Missouri, Wisconsin,
New Jersey, and Hawaii; Storage of W^ater on the Cache la Poudre

and Big Thompson Rivers in Colorado; Some Fngineering P^Mitures

of Drainage; Preliminar}' Plans and Fstimates for Drainage of Fresno

District, Califoriiia.



THE AGRICULTURAL EXPERIMENT STATIONS IN THE SEVERAL
STATES AND TERRITORIES.

ai^aba:»lv.

Agricultural Experiment Station of the Alabama Polytechnic Institute,
Auburn.

Department of tlie Alabama Polytechnic lustitute.

GOVERNING BOAKU.

Board of Trustees, Committeo on Experiment Stations.

STATION STAFF.

J. F. Dnggar, M. S., Director; Agriculturist. A. McB. Ransom, M. S., Second Assistant

B. B. Ross, M. S., Chemi}<t. ChemiHt.

C. A. Gary, B. .S., D. V. M., Vclerinai'ian. Thomas Bragg, M. 8., Tldrd Amslant
E. M. Wilcox, Ph. D., Botanist. Chemist.

R. S. Mackintosh, B. Agk., Horticulturist. T. U. Culver, Superintendent of Farm.
J. T. Amlerson, Pii. D., Amstmit Chemist. J. M. Jones, B. S., Assistant Animal Hus-
C. L. Hare, M. S., First Assistant Chemist. bandinan.

H. 0. Sargent, Assistant Horticulturist.

GENERAL OUTLOOK.

The Ala]);inm Station lias continued to devote much attention to the

improvement of soils and the diversification of ag-riculture throug-h
the introduction of new crops and animal husbandry. For this rea-

son the most extensive work of the station is that connected with the

aoricultural department, which is conducting feeding experiments
with dair}' and beef cattle and pigs, experiments in the improvement
of beef cattle and sheep, and a large variety of field experiments
with leguminous crops as soil renovators and converters of nitrogen,
with forage and other field crops under fertilizers, with improved
varieties of cotton and cowpeas, and with wheat and corn from ditl'er-

ent latitudes. Home attention is i)eing given to a studv of soil-derived

and air-derived nitrogen in cowpeas in cooperation with the chemical

department of the station. Farmers in all parts of the State arc

cooi)eratiiig with the station in the variety, culture, and fin-tiiizer

tests of forage crops and other field crops. The chemical department
is giving some attention to a study of the availal)le ])laiit.food in soils,

the availal>le phosphoric acid in (he raw materials used in making
connnercial fertilizers, and in the making of sirup from sugai' cane.

The veterinarian is making a test of inoculation as a i)rotection against

77
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splciii't ic rcNci' ill calllc, uikI of (lie loxic cllVcts of cotton-scod iiical

oil lio«;s. 'riic ItotMiiist, :imoM<,' otlicr tliin<^s, is invest
i^'-iitiii<jf

the oil-

producinj^ power of imiiicrous sorts of ciistor-oil Ix'sins. Altoiit ti(5U

sorts luivc hiM'M i^rowii this year ii\ coofxTatioii with one of the dis-

trict ajiricultufal schools. The station lias also (•(operated with the

Hur(Mm of Plant liidustrv of this Department in testinj;- iioNcllies

introduced hy the seed trade.

The agriculturist of the station has Ix'eii made director, and the

horticultural work has been oi<:;anized as a separate department hy
the election of li. S. Mackintosh as horticulturist of the station and

State horticulturist, liy a recent act of th(> State lej^-islature horti-

cultural inspection has heen provided for and placed in charge of the

horticulturist. Arrangements have recently l)een made by which the

department of aj^riculturc of the station is to have increased funds

from the fertilize!' inspection, and it is hoped that the State will also

provide for the holding of farmers' institutes without expense to the

college and station. These changes will greatly relieve the station and

place itinapositionformorecffective investigations, andyetmuch larger

funds could be profitabh' utilized in the investigation of numerous prob-
lems in the restoration of agricultural areas through the introduction

of animal hus])andrv, the more extensive use of legumes, of improved
vai'ietics of staple crops, and of modern methods of farm management.

LINES OF WORK.

The principal lines of work conducted at the Alabama Station dur-

ing the past 3ear were as follows: Botany
—

grasses, native trees, vari-

eties of castor-oil beans, and of cotton; soils—renovation with manures

and leguminous plants, inoculation experiments; analyses of fertilizers

and food materials; field and pot experiments
—

f(U"tilizers, barn3'ard

manures, cereals, cotton, forage crops; horticulture—varieties of

strawberries and other fruits and asparagus, irrigation of garden veg-

etables; plant ])reeding—cotton, cowpeas; diseases of i)lants; feeding
and pasturing experiments with beef and dairy animals and hogs; dis-

eases of animals; dairying
—

milk, butter, and cheese production.

INCOME.

The income of the station during the past fiscal year was as follows:

LlnikMl States^ ai)i)r(.priation $15, 000. 00

Fees for the analy-sis of fiTtilizorn 8, 137. 06

Farm products 566. 85

Miscellaneous 377. 69

•

Total 24, 081. 60

A report of the receipts and expenditures for the United States fund

has been rendered in accordance with the schedules prescribed by this

Department, and has been approved.
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I'UJiLlCATIONS.

The publications of this station received during the past fiscal year
were Bulletins 121-124 and the Annual Report for 1902. The Inille-

tins include the following subjects: Dairy herd record and creamery

notes; gnizingand feeding experiments with pigs; vetch, cowpoa, and

sov-bean hav as substitutes for wheat ])ran; and the horticultural law—
notes on some of the insects and fungus diseases affecting horticultural

crops.
Canebrake Agricultural Experiment Station, Uniontown.

GOVERNING BOARD.

Board of Control: R. K. Poole {Commissioner of Agriculture, ex officio), Monigom-

erij; J. Ilnggins, Newhern; A. Sledge, Whitsett; G. D. Stollenwerck, Uniontown; W.
M. ^lunford, Uniontown; J. B. Garber, Laneville.

STATION STAFF.

J. M. Richeson, M. S., Director; Secretary. William Munford, Treasurer,

J. F. Connor, V. M. T)., Veterinarian.

GENERAL OUTLOOK.

The work of the Canebrake Station has been devoted as heretofore

to field experiments with legumes, fertilizers, and barnyard manure
as means of improving the depleted soils of the prairie region. Cow-

peas, melilotus, velvet beans, vetches, and clover have been grown as

soil correctives and nitrogen gatherers, and some attention has been

given to drainage, methods of cultivation, and experiments with up-
land rice, fiax, and fruits.

LINES OF WORK.

Th(! principal lines of work conducted at the Canebrake Station

during the past year were as follows : Soil improvement, field experi-

ments, horticulture, floriculture, diseases of plants, and diseases of

animals.

INCOME.

The income of the station during the past fiscal year was as follows :

State appropriation $2, 493. 76

Farm products 383. 75

Totsd 2, S77. 51

No publications have })een received from this station during the

past A'csir.

Tuskeg-ee Agricultural Experiment Station, Thi.fkegce.

Department of the Tuskegee Normal and Industrial Institute.

GOVERNING BOARD.

Board of Regents: R. R. Poole, Moiifgoinerij; George W. Cami»l)ell, Tuskegee;

C'ha.-^. W. Hare, Tuskegie; Lewis Adams, I'uskcgcc; Booker T. Washiugtun, Tuskegee;

Warreu Logan, Tuskegee.
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STATION STAIT.

(i. W. ('jirvcr, I 'irriiiir. (I. W. <)\\ciis, l>itiri/iiiij.

R. M. WtwvW, SiipcrinlnKhnt of F<ir)ii. <i. K. (iiinlnii, l>iiinihi<i.

C W. (in-ciu', /'nuiic'il A'/ricnlhiri, A. l. (.'rnwionl, /,iniiht<i])in(irflnii))g.

Jlonii' Jul rill. I >. A. WilliHtoii, Ijaiulscdjii' (inrdrniiHj.

G. l\. I?ri(lgrfi>rtli, Slurf: Jinisiiiij. C. .1. Calloway, Bureau of Nature iSliuly.

.1. I'>. r.rowii, Triirl: Hardening.

(JKNKKAL OUTLOOK.

Tlu* Tuskciji'cc Station lias (.•oiitiiiucd its (lonioiisti'atioii (^xpcriiMciils

with various .soil renovators, with the o])j('ct of showing what can be

done hy tlic poor farmer of Alal)ania in huihlino- up ii worn-out soil

with litthi cash outlav. This has seemed desira})le, l>ecause the ma-

jority of the neg^ro farmers in the vicinitv of Tuskegec are men of

small means and are under the necessity of earning a living while

bringing their land up to a condition of productiveness. Emphasis
has been laid upon intensive methods of cultivation, and under these

methods the station has sliown results tliis year giving a net gain of

nearly $100 per acre. A series of experiments on fodder plants has

just been brought to a close, and the results are being tabulated for

publication. The station has cooperated with a number of farmers

throughout the State in growing cotton, corn, cassava, and other for-

age and food plants. Cooperative work has also been carried on Avith

other stations and with this Department, The extension work of the

station, consisting largely of the distribution of leaflets among farmers,
has been continued. Children's gardens have also been conducted in

connection Avith tlie agricultural department of the Tuskegee Normal
and Industrial Institute. The station* is slowh^ acquiring a good ecjuip-

ment of farm implements and is in a better condition than formerly
for conducting investigations.

LINES OF WORK.

The principal lines of work conducted at tlie Tuskegee Station

during the past year were as follows: Field experiments, horticulture,

diseases of plants, animal industry', and dairying.

INCOME.

The income of the station dui'ing the past fiscal 3'ear was as follows:

State appropriation $1, 500

PUBLICATIONS.

No pu})lications have been issued, it having been found that the

station could exert its influence most effectually through conferences

of farmers.
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Alaska Agricultural Experiment Stations, Silla, Knmi, and Copper Center.

Under tliu sui>ervision ui A. C. Truf, Directur, Ollicct)!" Kxperinie'iit Statioua, United

States Department of Agriculture.

STATION' STAFF.

C. C. Georgeson, ^I. 8., Spccud Ayail in U. ^^'. I)e Arinond, J.ssvWaji/ r/< jSV/ivj.

Cluirtje, Sitka. 11. 1*. Nielsen," AaaiHlaid al Kenai.

F. E. llader, Am^tant at iiUka. J. W. Neal, Assistant at Cupper Center.

GENEllAL, OUTLOOK.

DuriniT the tiscul year endcdJunc 30, l'J()3, experiment .stations were

maintained at Sitka, Kenai, and Kampart. A new station was estal)-

lished at Copper Center, and cooperative investioations were carried

on in a number of localities. The expcu-imental work for the greater

part included the growing of cereals and vegetables; methods of

reclaiming, draining, and fertilizing land, and the curing and ensiling

of crops. The distribution of seeds of hardy varieties of vegetal)les,

cereals, and grasses has been continued and extended, seed having
been distributed to more than 1,000 addresses during the year. The

efforts that have been put forth in this direction have already produced

many beneficial results, as is shown by the increasing nund^er of gar-

dens and other plats of ground which are brought under cultivation.

An address list of about 1,500 names has been prepared, to which the

publications of the station and other information are sent from time to

time. The sui)ervision of voluntar}- observers of the Weather Bureau

in Alaska has been continued as in former years. There are now

twenty meteorological stations supplied with instruments by thd"

Weather Bureau which report to the experiment station at Sitka.

Tlie new station, which has been opened in Copper Center in the

valley of the Copper River, cm})races a tract of about 775 acres, which

has been temporarily withdrawn flom entry b}- the Secretary of the

Interior and fict aside for the use of the station. During the past

summer the special agent in charge of the Alaska stations visited this

station and reports that about ten acres of land had been cleared,

plowed, and seeded to spring crops, w^hich consist chiefly of varieties

of oats, l)arley, spring wheat, ennner, ])uckwheat, and grasses, and in

spite of a backward spring, with the exception of the wheat, some of

the varieties of all the cereals matured. Peas, radishes, and lettuca

were being supplied on the table at this time and other hardy vege-

tables promised well.

At the Kenai Station there arc now about 15 acres under cultivation,

and it is planned to cleai- lo acres more. All hardy vegetables did

«
Resigne<l November 1 and succeeded by P. U. Koss.

S. Doc. 148, 58-2 6
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well, iiiul liuckw lirat, oats, and Itailcy iiiatuic*!. A lo;^ roidciicc lor

the supiTiiitctKlcnl and a stock harii liaxc Id-en (IccIimJ. llic foniicr

Containin<^ also slorcrooni lor ^^I'ains, seeds, etc. A l»c<4"innin<^' lias l)(>eii

niJide here in animal industry, ;i cow and a call' lia\ int( Ikh-ii added to

the live-stock ((luipiiient. I)iiriii<i' a period of sT days in .lune. 'Iiiiy,

and August the cow j^iivo 2,530 pounds of milk, or over 'JU pounds

per day, from u pasture of luitive o-rasses onl}-.

At the Rampart Station work has been resti'ictcd owino' to lack of

help to attend to the exjxM'iments. 8prin<( wheat, hai-le}-, and oats

matured at this place, and winter rye, sown from seed matured in il'oi,

successfully passed throui;li the winter and matured a crop of Hnc

grain. These results, attained at a latitude of 05'-' 30' N., aid in demon-

strating some of the agricultural possibilities of the country. There

were also very successful cooperative experiments on Wood Island

with winter rye and spring wheat, barle}', oats, grasses, and otluH'

, forage plants and hard}' vegetables.
At the Sitka Station additional work has been done on the head-

quarters and other l)uildings and a beginning made in horticultural

work. A small nursery has been established, and about 400 trees,

mosth^ apple trees, are being grown to furnish scions for grafting.

Several hundred currant, raspberry, and other shrubs are being gro-vvn,

and a start has been made with hardy ornamental shrubs for distribu-

tion. Hardy vegetables and cereals were grown as formerly. There

is need of additional work on the buildings at this station, and a small

propagating house is desired for carrying on the horticultural investi-

gations, as well as inclosed yards for poultry. As the work progresses
there is a greater demand for a scientific (Mpiipment at the Sitka Station.

There is need of a chemist, botanist, and entomologist, with e([uip-

ment for each. For some time to come the necessary" investigations
of the different stations along the lines of chemistry, ])otany, etc.,

could be conducted at the Sitka Station if the proper equipment were

provided. It is also desirable to equip the station at Rampart, wljich

is representative of the largest agricultural region in Alaska, emlirac-

ing many thousands of acres. The limited experiments thus far con-

ducted at this station have shown the practica])ilitv of agriculture in this

region, and there is need of a permanent superintendent to extend the

work, and of Ijuildings, and an equipment of animals and im])lements.

Additional buildings and equipment are also needed at (joppcr Center,
which is also believed to ])e representative of a large agricidtural area.

Funds are needed also for the purchase of additional live stock for

experiments in animal industry. The special agent recouunends the

estal)lishment of a temporary cattle range on Kadiak Island, with a

view of introducing some of the hardier breeds of cattle into Alaska.

Southwestern Alaska is a natural range countrv. and Kadiak Island

offers opportunities well adapted to this investigation.
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J.INKS OK WOUK.

Th«* piincipiil linos of Avoik ooiidiictcd at the Alii.ska stations during
tlio past fiscal year were as follows: Field experiments with cereals,

til)er plants, vegetables, and grasses; tests of methods of reclamation,

di-ainag(\ and fertilization of land; curing and ensiling of forage crops;
horticulture—pi'opagating currant, goosel)crr\', and raspberrx' plants,

experiments with hardy fruit trees, ornamentals, and strawberries;

and meteorological observations.

INCOMK.

The income of the stations during the past fiscal year was as follows:

United States appniiniatiun $15, 000

rUBLIt ATIOXS.

The seventh report on the investigations in Alaska, giving a detailed

account of the operations during the year 1903, has been prepared by
the special agent in charge of Alaska investigations, and is given on

page 313.

AlilZOXA.

Agricultural Experiment Station of the University of Arizona, Tucson.

Department of the University of Arizona.

tiOVEKNIXG HOARD.

Board of Regents: Winlield Scott {Chancellor), Scottsdale; Geo. J. Roskruge {Sec-

ri'turii), Tiicwn; .1. .M. Orm^hy [Treasurer), Tucson; Mark J. V^gan, Clifton; Gov.

A. O. Jirodie {ex officio), Phccnix; N. G. Layton {Sujierintendent of Public Instrucliwi,

I .! officio), Placniv.

STATION STAFF.

R. II. Forbes, M. 8., yvi/'t'dor; Cliemisl; in T. F. McConnell, jr. {Phcenix), Animal

iliarge of Farnurs' Institnles. Ilushandman.

A. J. ^McClatchie, M. A. [Plmnij), Arjri- .1. J. Thomber, M. A., Botanul.

cuUurlst, Horlicnlttirisl. W. W. Skinin-r, ^I. S., Associate Chemist.

S. M. AN'oudwanl, 31. A., Consulting/ Meteorologist.

(}enp:ual outlook.

The Arizona Sttition has continued to give prominence to irrigation

investigations, range impro\ement, animal husbandry, and the intro-

duction of iKnv crops. The irrigation investigations are in coopera-
tion with this OfHce and the range im[)rovcments with the Hureau of

Plant Industry of this Department. During the year IIK^ s([uare

miles intended for observations in range improvement have been

fenced and placed in condition faxorablc foithc achievemiMit of future

residts. The work with date i)alnis (PI. 1. lig. i), also in coo})eration
with the Bureau of Plant Industry, ha-; been very successful. There
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arc ii(»\v 1.'. :ui(> ill
|t:iliiis and lliis ymv a small <io|i nf Kliar.s and

I)('Lrl('l Niioi' dates was olilainctl on .'I-n car-old trees. 'I'Ik> woi-k is

att ract iiie- iiiiicli atleiitioii. I»iil would )»e planters can not >eciir<r suck-

ers for starting' an oicliard. The station will ncjt he ahle to .supply

any of these until !<• acres more arc .set out to palms. Tlie work in

animal husl)andiy lia> tiecn interrupted hy tlie resij^nation (d' the

animal iiusl»an(hnaii. who has <,''one to Nevada. lie has heen succeeded

b}' T. F. McCoinadl, ji.. formerly of Wisconsin, wiio has taken up
.some work on the im[)ro\('ment and care of milk, the fcu'din*^ of daii'v

cows mainly with alfalfa used as a soilinji' crop, and the feeding of

stcMM's for l)e(d'. An exi)eriment has also been made on the eH'ect of

bai"lev added to alfalfa on the ((uality of pork. Some successful

experiments with melons have l)een conducted at IMio'iwx. (PI, I,

ti«!^. 2.) About TOO yoiuig Encabjptas rudis arc ))einjj^ j)ropaeated and

will be distributed next spring. This has been found to he the best

variet}' for Arizona conditions, ])cing frost and drought resisting and

hone}' producing. A study of the Colorado Kivcr water in cooperation
witli the U. S, Geological Survey has V>ecn continued.

The station is making verj' satisfactory progres.s considering the

conditions under which it is working. It was given an appropriatif)n

of $11,000 ])y the Territorial legislature last wintei" to be expended

particularly in extending the date-pahn experiments and improving
the station farm, and for the dissemination of results of .station work

by means of puljlications, farmer.s' institutes, and short cour.ses of

instruction. Institute work, including the giving of short courses of

instruction, was undertaken at Thatcher, in the I'pper Gila region,

and was cordially received. This evidence of good Avill on the part of

the people of the Territor}^ is verj' encouraging. The desert la})ora-

tory established near Tucson under the auspices of the Carnegie
Institution is expected to be of material assistance to the station in the

studying of native forage plants on the ranges under the control of

the station. The work of the Ai'izona Station is now .so well organ-
ized that it could protitably utilize larger funds in the more extensive

study of the problems of irrigation, range improvement, and aninial

husbandry, and might in this way more eli'ectually aid the agricultural

development of the Territory.

LINES OF WORK.

I The principal lines of work conducted at the Arizona .Station during
the past year were as follows: Chemistry

—
study of irrigation waters

and their effects upon irrigated soils; botany; field experiments
—

cereals, forage crops; irrigation investigations; improvement of

ranges; horticulture—date-palm growing, melons, vegetables, fruits,

etc.; and feeding experiments
—beef and dairy cattle, sheep, and hogs.
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Fig. 1.—Arizona Station—Deglet Noor Date Palm Three Years After Planti\g
AT Tempe.

Fig. 2.—Arizona Station—Melon Experiments at Phoenix. Animal Husbandry
Part of Farm in Background.
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INCOME.

The iiicoine of the slution (hu-hi«^- the past liscul year was as follows:

United States appropriation $15, OUO. 00

State appropriation 741. 89

Fann products 1, 694. 21

Miscellaneous '. o.'}. 06

Total 17, 489. 16

A report of the receipts and expenditures foi- the United States

fund has been rendered in accordanec with the schedules prescribed

b}' this Department, and has been approved.

PUBLICATIONS.

The pul)lications of this station received durinj^ the past fiscal 3'ear

W(M-e BuUetins 4-H-45 on utilizinuf our water supply, the river-irritrating

waters of Arizona, and timely hints to farmers; indexes to Bulletins

1-32 and Annual Reports for 18'.H)-18'.>'J; and the Annual Report for

ll»<>:^. The Animal Report, in addition to matter of an administrative

character, contains articles on strawberries, eucalypts, the melon plant

louse, and the "manteca" disease, forage crops, dehorning fattening

steers, and the dair}' herd.

ARKANSAS.
Arkansas Agricultural Experiment Station, Fayetteville.

Department of the University of Arkansas.

GOVERNING BOARD.

Board of Control—Aijrrionltural Coniniittce: CJ. T. Brecken ridge, Paragouhl; J. C.

South, Miniiilina lloiin ; (". ('. Ihiinby, I'rcscoll; H. S. Hartzog (iV<?6'(V/<'«< U)ilversily),

Ftti/cllerlllf; W. (t. ^'incenheller, Fayetteville.

STATION STAFF.

W. <i. N'inccidicili'r, Dirrrtor. Ernest Walker, B. S. Agr., //c»j7/cH//um<,

R. li. Dinwiddie, M. 1)., I'<ithologi.st, Entomologist.

BacttTiolofjinl. C. L. Newman, B. S., Affriculluriat.

J. F. jNIoore, B. S., Chemist.

GENERAL OUTLOOK.

The work of tile Arkansas Station during (he past year has been

largely a contiiuiation of investigations started in former years. Poi'k

production is one of the most promising lines of animal husl)andrv in

I lie State and is, as it has been in previous years, one of the most

j)rominent featui'es of station woik.

'I'lie station luis ma(h' a veiy thorough study of the best succession

of grazing crops foi- Imos. (he poisonous ett'ects of cotton-seed meal,
and swine diseases. These experiments have shown that under



so RKPOKT OK OFKICK OF KXPKllIMKNT STATIONS.

Ai'kimsas coiulilioiis pi^s can he ])i'<)litaM\ iai>('(l on alfalfa and \hki-

mils w itli some "•rain (o liai'dcii the meat. Cotton-sctMl meal sct'iiis to

he suite*! (otlio latt(M' ])ui'[)()S(\ and it iia-- liccii found that, wluMi feci [o

pigs at a daily rate of (>.i?r) per (('ul of the lixc wciojit of tho
pij>;',

it

accomplishes this result without injury to the animal. An interesting

gOMoral result of the ex})eriiU(Mds on tlu^ ])()isonous etl'ects of cotton-

seed meal is tliat "the hai-mful ell'ects of ov(>rfeedinu- with cotton-seed

m(>al ai'e maidfest(>d in all si)ecies of animals so far tested. Hogs
exinhit no great excess of susceptihility ()\er cattle when fe(l iu doses

proportionate to their weight." Experiments on otiier important
features of this subject ai'c being contiiuied. The effect of "liog-

ranching" according to the above system, as well as the residual effect

of leguminous plants on the fertility of the soil, are being studied.

This woik has for its object the solution of the important question of

increasing and conserving the fertility of the soil by simple farm

methods. The cowpea has ])een found to be one of the most valuable

crops for this purpose, and the station has in progress (piite extensive

experiments in the improvement of this plant. Digestion experiments
with a number of animal fats and vegetable oils have given results

which indicate that the vegetable oils ai-e more completel}- digested
than animal fats, that the digesti])ility of both fats and oils is increased

by cooking, and that their digestibility decreases as their fluidity

decreases.

The station is cooperating with this Department in testing a large
number of imported varieties of apples. The substation at Newport
has l)een discontinued and tho work in pork production there trans-

ferred to Fayetteville, where it will be continued in connection wnth

rotation and soil improvement experiments. An appropriation of

$1,000 has been secured from the State for the inspection and control

of contagious diseases of animals. Several minor improvements in

station eciuipment have been made, including the erection of an inex-

pensive e((uipment for poultry experiments, th(^ moving of the barns

to a more suital)le location, and the planting of shrul)berv and flowers

for the beautifieation of the grounds. At the close of the year the

director resigned and was succeeded by W. G. Vincenheller, who was

at one time pomologist and institute worker at the station.

The station is in need of aid in the study of plant diseases and of

additional funds for printing. C-oincident with the recent revision of

the mailing list a ciivular was sent out asking those who cared to have

their names continued on the list to fill out and return the blanks.

Over 90 per cent of the 5,500 recipients of this circular responded

promptly and sent in the names of enough others desiring the station

pu])licatiojis to increase the mailing list to over 20,000 names. This is

an indication of one way in which tlie station might with additional

funds reach a larger number of its constituents. It might reach many



CALIFORNIA. 87

more if some provision were made for holdint;' farmers' institutes in

the State. The president of tli(> university with which the station is

connected is starting the institute work, ]>ut can not accomplish nuich

in this direction without additional State aid. It is hoped that such

aid and also additional funds for the station will soon ])e provided.

LINKS OF WORK.

The prin(i[)al lines of work conducted at the Arkansas Station dur-

in**- the past 3'ear were as follows: Chemistry of foods—lard and oils

used in cooking", eft'ect of diti'erent feeds on the quality of the fat of

hogs; held experiments
—selection of wheat and oats, culture of corn

in c()niT)i nation with cowpeas, soy beans, rape, peanuts, etc., for for-

age; horticulture— apjiles, peaches, small fruits, and garden vegetables,

investigation of insecticides; plant breeding
—
cowpea; diseases of

plants; fiMiding experiments
—

feeding and pasturing swine on peanuts,

chufas, cotton-seed meal, etc.; and diseases of animals—swine plague,
swine pest, and investigation of methods for appl3'ing vaccine.

INCOME.

The income of the station during the past fiscal year was as follows:

United States appropriati< )ii $15, 000. 00

Fai'iii in'iKlncts 914. 79

T. .tal 1 5, 914. 79

A report of the receipts and expenditunvs for the United States fund

has l)een rendertMl in accordance with the schedules prescribed b}^ this

Department, and has been approved.

ITIJLICATIONS.

The publications of this station received during the past fiscal 3"ear

were Hulletins 72-75, including reports on experiments with sweet

potatoes, pork production and hog ranching, alfalfa, and the phosphate
rocks of Ai'kansas.

CALIFORNIA.

Agricultural Experiment Station of the University of California, Purkeley.

Dcparf iiiciit of llic rnivcrsity of California.

(;OVERNIN(i HOAItl).

The Rcj^onts of the University: (Jovcnior < i. C. Panlee {cx-officio Prrsident), Sacra-

mnilii; Aldcn Amler.'jon, .i Monjan itl., SuiKini ('ilij; Artiinr <J. Fi.^k, Mills liitilding,

Sii)i Fidiicixfo; T. .1. Kirk (Slalr SniirriiiloKh'nl a/ I'nhliv fiislni(ilon), Stirrainrnto;

IJcnjaiiiin F. Rush, Saituu < 'Hi/; K. .1. Tan.s.si<.', jt; Main si., S((ii Fraudkco; Henjaniin
Idc Wheeler, ISJOSrrnlrave., liprkclnj; Isaia-s \V. Ilellnian, Nevathi liniik, S<m Fmu-
eisrii; Clu'Hti'r Howell, Fremin; .1. A. Wayniire, Alamedn; C. W. SlaiU, Xerada

liliirk, Siiii Frtnirisfii; .1. I'>. Ivcinstciii, ..'/7 Sinisiniif si., Son Fr<ni<-isi-ii; ,] . ]•]. Rudd,
Sloi-kliin: Mrs. IMiohc A. Hearst, rini.tiiiiliin: A. \V. Foster, Midiutl l.ij'c liisiiraiice
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Hiiililiiiii, Sun I'Vanritnii; (iiirrct W. McMiutih'V, Xirmln JUarl:, ,S<iii Fnnirlxrn; C. N.

l-'JIinwiMxl, J7.'(H I'lirijic nn., S<ni Fniiirixrn; .1. W. McKiiilcy, ./.'/ South llininlnay^

his Ani/ihs; Kt'V. V. C. Ynik, /,^'>7 Si.rtreuth an:, <)<iklini<l; .1. A. llrittoii, H.t.^ Wah-
Vitrlli niY., Oiikliiitd; V. W. I>uliniiaii, J^4 Siillon si., S<in l-'riinnsco; ('. S. U'liceler,

5S.i Mnrkrl St., Sun Fninri.-<i-i); (i. I". Marl, :.'7->!i I'ncilir dir.. Sun Fninrisro.

STATION SIA KK.

!•:. \V. Ilil-anl. I'm. I>., 1.1.. D.. hirrrlor; II. M. Hall, IV[. S., AsslMinil llntnnJst.

C/ninist. A. IL Ward, 1'.. S. A.. I». V. M., r<V<W-

K. J. Wicksoii, .M. A., Jlurtii-nlturlst. inirhin, llartrrliiloi/i.'il.

\V. \. S.'t.lifU/' Pit. TX, Untimht. V.. II. T\vij,'ht, ]'.. S., Dipl.'iino K. A. M.,

U. II. l,iiiiL'IiriilL.'(', I'll. \^., A(/rinillurnl ]'itinillurist,

<
liiiliiiiisi and Snil I'luisicixt (Soils ami V.. \\ . ^lajor, H. AcR., Aniimil Jmlustrii.

Alkali). II. .1. <2iiayU', Assistnnt hi J'JnlonnAo;/!/.

C. W. Woodworth, M. i^., E)itomolof/ist. C. A. Ti-'kAk], Tn. ii., Sludent Aftsistnnt in

R. K. Smith, 15. S., J'lanl J'dtholof/lst. Atjricidlwal Ijdxmilory.

I'Mwood Mi'ad, M. S., f. K., Jrn(j(ttion W. T. (^larko, Assl^lnnt Snprrintendnit of

Fni/inicrin;;. Thiiirrsili/ J'J.tirn.'<i(ni .

M. 1'.. .Faffa, M. S., As-tiMant Chemist A. V. Stu1)enraiicli, M. S. A., Assistant

(Foods and Nutrition). Jlorticnlt ni-ist
, SuperiideudentSnhstat ions.

(leorge Roberts, M. S., r//^'//i/.s/ (Fertilizer S. Fortier, i\I. E., Irrif/ation.

Control). A. 1'. Stover, B. S., Ass'istant in Irrigation.

G. W. Shasv, M. A., Pii. I)., Assi.Mant ^xnWKcWnGr, Foreman of ftrounds.

Chemist (Sugars, Starches, Oils). C. A. Cohnore, B. S., C/erk to Director.

G. K. Coll)y, M. S., Assi.'^tant Chemist W. 11. Volch, Trmporani Assistant I'hito-

(FruibJ, Waters, and Inseeticides) . nwlogist.

Ot'TI.YINi; STATIO.VS.

San .Ina(|niii N'iilley Statiuii: .Tdjin Timliy, I'nlran, I'ulnrr; .Tnlins I-'orrer, Foreman,
Tolare.

Southern California Station: .T. K. McComas, Patron, Pomona; James W. Mills,

Foreman, Ontario.

Chico Forestry Station: \. \. Knowlton, Patron, CJiiro; .T. IT. Tiolcy, ]Vorl:nnni

in Charr/e.

Santa Monica Forestry Station: Roy Jones, Patron, Santa Moniea; William Shutt,

Foreman, Satda Monica.

Poultry Experiment Station: IT. O. Woodworth, Foreman, Pelaluma.

(JENKRAL OUTLOOK.

The California Station has contiiiuod to iiivcstioato a hiroo iuinil)or

of pro))k'iiis roiated to the principal aofriciiltiiral and horticidtural

interests of the Stat(\ Diirino- the year a (•onsideral)le amount of

entomoloj^ical work has been clo.sed and tlie results jjuhlished; uLso

some viticidtural and heet-suoar work. In th(\se lines and in horti-

culture conside'"a))le ncAv work has been inulertaken, and a plant

patholoo-i.st, who has inauourated investij^ations on asparaj^us rust,

has been added to the statl'. The entoniolooi.-^t is cooperatino- with

individuals, county ofticers, and other Pacific coast entonioloo-ists in

studies of the codlinjr moth, red si)ider, peach borer, and peach worm.

"On leave.
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The horticulturist cooperates with fanners in a luuuljer of ways,

iiicludino; tests of application of fertilizers, green manures, etc.
;
the

plant pathologist with the California Asparagus Growers' Association

in his work on asparagus rust; and the animal pathologist with

stockmen on diseases of animals. With this Ottice the cooperative

enterprises include irrigation and nutrition investigations; and with the

Bureau of Chemistry of this Department, investigations of the gluten

content of wheat, the influence of environment on the sugar content

of nuiskmelons, the rvVailal)le plant food in soils, and sugar l)eets.

Mem])ers of the stall' have assisted as heretofore in the farmers'

institute work and tind that a limited amount of such work aids

them in keeping informed on matters requiring investigation. The

inspection work of tiie station is growing. A recent law adds ferti-

lizer control to the duties of the station and provides funds for the

inspection. This has made possible the addition of another chemist to

the stall', which has also been strengthened l)y the addition of a plant

pathologist as noted above, and an assistant entomologist. The

Southern Coast Range Substation at Paso Kobles and the Sierra

Foothills Substation at Jackson have been closed. At the Southern

California Substation, Pomona, a contract has ])een made for an

adcijuate water supply, and additions to the pipe lines and the

capacity of the reservoir have been made. At the San Joaquin Valle}'

Substation, Tulare, a complete pumping plant and pipe-line system
for irriuation have been instaUed. At the Chico Forestrv Substation a

workman's cottage has been erected, thus permitting permanent resi-

dence and closer supervision of work. The last legislature granted the

Berkelo}- Station ^8,()(}0 for viticultural investigations and $5,0U0

for the esta))iishment of a poultr}' experiment stjition at l*etaluma.

This station is to be under the supervision of the director of the

Berkele}' Station and its ol)jects are to study the diseases of poultry;

the value of poultry foods for the i)roductiou of tlesh, fat, o^^^^f^, and

feathers; methods of sanitation; and means of promoting th(» poultry

interests of the State. Th(», station has also had some assistance from

individuals and associations for special investigations. The j)e<)ple in

two counties raised ^2,500 for work on the codling moth. Another

county ])iiys the salai'v of an assistant entomologist. \vh() is working
on the led spider, and s(»veial associations and connnissions interested

in coopeiative work have supplied various amounts.

From the way in which tiie j)e<)j)le of the State through their

legislators and the peoi)le of certain localities and ditl'erent associa-

tions interested in special iuNcstigations ai-e sui)poi*ting tlu^ Califoi-nia

Station by giving funds for special investigations and otherwi.se

aiding these enleijuises, it is e\ ident that the woi'k of the station is

highly appreciated. The \ast resomces of this Stale render it

uccessarv that the stjition have larger funds to investigate the
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])r()l>l(Mns iii"isinn- ill <liir('i»iit localities aiifl in loiincclioii with \ urious

iM(liistri«'s, :uh1 it is hoped tliat ])i"<)vision will he iiiiide. soon i'oi"

liheral [\uu\s which shall he more permanent than the irre<,'-ular

appropriations and donations hei-etot"oi'<» Liixcn.

IJNES OF WORK.

Tho piincipal linos of work conducted at the Calit'ornia Station

durinL;- the i)ast yeai' wen^ as follows; l*hysics, chemistiy and «^<'o-

uraphical dist ril)ution of soils; hacteriolo<,'"v; fei'tilizers; fi(dd crops;
hoiticultui-e; )»otany; meteoroloj^y; tochnolojiv of wine and olive oil,

includin<i' zymoloo-y; heot-siigar chomistry; chemistry of foods and

feeding; stuffs; animal husl)andry; entomolot^}-; dairyinj^; drainage
and irrim-ation; i-eclamation of alkali lands; and plant pathology.

INCOME.

The income of the station duiing the past liscal year was as follows:

United States ajipropriatioii $15, UUO. 00

Farm proilncts 1
,
243. 14

Total 16, 243. 14

A report of the receipts and expenditures for the United States

fund has been rendered in accordance with the schedules prescribed

by this Department, and has been appi'oved.

rUBLICATIONS.

The pul)lications of this station received during the past fiscal year
were Bulletins l-tl-l-K) and l-iS on experiments with deciduous fruits

at Paso lvol)les, grasshoppers in California, the Califoi-nia peach-tree

borer, the peach worm, the red spider of citrus trees, new methods of

gi'afting .and ])udding vines, and resistant vines and their hybrids. A
special seed bulletin on the distribution of seeds and plants was also

received.

COT^ORABO.

Agricultural Experiment Station, Fori f'nUliis.

Department of tlie State Agri(;ultnral College of Colorado.

OOVEKNINO noA HI).

The State Board of Ajrricnlture: P. F. Sharp {President), Denver; A. M. Hawley
{Secretary), Fort CoUhis; Whitney Newton {State Treasurer), Denver; George A. Wehb

{Local Treasurer), Fort Collins; B. F. Rockafellow, Canyon City; Mrs. E. F. Routt,

Drnrer; Jesse Harris, Fort Collins; Harlan Thfunas, Denver; .T. T>. Chatfield, O'ypsnm;
B. U. Dye, Rockyford; K. II. Grubl), Carhondalc; (Jovernor J. II. Peabody {ex officio),

Denver; B. O. Aylesworth {ex officio), Fort Collins.
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STATION STAFF.

L. (i. Carpenter," 'SI. S., Director; Irrii/a- F. M. Rolfs, B. S., AnitiMmit Iforllenllurlst.

lion EiKjiiuir. A. M. llawlev, Scrrttdrij.

C. P. (iilU'tte, M. S., J'Jittoiiio/oijial. A. J). Milli^'un, Clerk, Stenoi/rtij)her.

\V. P. Ileaddcii, :vr. A., Tii. I)., Cliemis/. F. C. Alfcnl, B. 8., AmMoul C/,emi.'<l.

Wendell Paddock, !\1. S., lintmiist, llorli- Karl Doujjlass, B. S., AsHisUnil Chewinl.

riiltiirisl. R. E. Triinl)le, B. S., AHsiMnnt Meteorolo-

Ci. II. (ili)ver, M. S., D. \'. M., Veleri- r/isl, Irrif/otion JCiie/iueer.

nnrian. S. Arthur Jolin.son, ^I. S., AgmMrwt En-
W. L. C'arlyle, B. S. A., Animal IIuKhawl- lomolotjisf.

iinni. P. K. P.liiin, B. S., Fiel<l A'/enl, Arbnim.'<

A. II. Daniel.son, B. S., Af/ronomlnl. VnUeij SnliHlnlion, Jiorlci/Jonl.

J. E. Payne, M. S., Field Agent.

OEXERAI, OUTI.OOK.

Tho Colorado Station has continuod lines of work forniorl}- in

proj^ress, giving considora})le attention to irrigation investigation.s,

the utilization of by-products of the sugar hcet, and horticultural

investigations. The chemist has made digestion experiments with

sheep on coarse fodders, and the agriculturist soiling experiments with

cows and feeding experiments with pigs. The results of a miml)er of

feeding experiments with cows, pigs, and lambs have l)een published.
The chemist is also studying the changes in the composition and

character of the solids and sediment of irrigation waters at different

stasfcs, and also in stored water. The horticulturist is studvinjr the

Rhizoctonia of potatoes
—the cause of largo tops and no tubers, and

conducting a number of experiments in cooperation with a large number
of farmers to secure varieties resistant to Rhizoctonia. He is also con-

ducting cooperative experiments with fertilizers for fruit trees. The

experiments in cooperation with this Department now include investiga-

tions of the gluten content of wheat, sugar-beet investigations, the

influence of environment on the sugar content of nmskmelons, and the

aval la) )1(^ plan t food in soils with the Bui-eau of Chemist ly: investigations

of the conditions and limitations incident to the extension of the dairy

industry in the short-grass country between the iNIississippi ^'allev and

the Rocky Mountaijis with the Bureau of Animal Indnstiv. On the

farm the breedin<'- and selection of macaroni wheats have l)een given

attention, and there have also been expeiiments with varieties of

wheat in the San Luis Valley to secure an earlier-rijxMiing vaiiety.

Range ex])eriments have been in progress on a tract belonging to the

colleg(! farm.

The station has now practically closed down its substation work.

The Arkan.sas Valley Substation has been rented to a ])rogressive

graduate f)f the colh^ge, wiio will do some ex})erinnMiting foi* the sta-

tion to make further tests of some things which have been tried there.

"< )m Ifave.
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Tlic ( 'lit'N cmir \\ flls farm is also leased. Tlie slatioii iiiaiiitaiiis two

Held agents, one in the Arkansas \ alley and one on the plains, who
have heen (loin<( eoiisiderahle useful woi'k in a pi'aetieal way and in

the di>seniination of information, the colleetion of data, etc. A reser-

voir with an area of 50 acres and an inlet for eonductin<,'' storm water

from an extensive watei'shed iiave been under constinu^tion durin<r

the year, and a strueture for a c<Mitral heatint^- plant is iieariii}^ com-

pletion. The last le<jfislature made an a[)pro[)i-iation of $40,()(»(» for a

l)uildin<;" for the department of cixil and ii-rie^ation eii«(ineerinj^ at the

collefje. in which provision will also be made for the office of the sta-

tion director. Several chanees in the station sttitf, especiall}' amonj]^

assistants, have occurred during the year. The vacancy in the posi-

tion of professor of aj^riculturc in the college and agriculturist of the

station has l)een filled by the election of W. L. Carlyle, of the Uni-

versity of Wisconsin. The director of the station has been made
State irrigation engineer, but still retains his position in the station.

The Colorado Station has investigations of considerable importance
in ])rogress. The most extensive and important pro])lems under con-

sideration are those relating to irrigation, and it is much to be desired

that nothing shall interfere with the vigorous and S3^stematic prosecu-
tion of these investigations. The farm operations of this station need

to be more fully ])ut under the control of its expert officers. Lack of

funds has compelled the station to restrict its work in a number of

directions, including especiall}' horticulture and animal husbandr}^,

and it is hoped that means may be provided soon for extending the

work of the station along these important lines.

LINES OF WORK.

The principal lines of work conducted at the Colorado Station

during the past year were as follows: Chemistr}'
—

analysis of soils

and irrigation waters, sugar-beet investigations, studies of methods

of analyzing feeding stuffs, etc.; field experiments
—

variety tests of

wheat and oats for difl'erent altitudes; horticulture; diseases of plants;

.entomology
—

study of the codling moth, grasshoppers, various l)orers

and leaf rollers, cutworms, and insects working on sugar ])eets and

cantaloupes; irrigation
—use of water, measurements of losses from

ditches, studies of means for economizing water, measurements of

seepage on the Platte, the Arkansas, the Kio Grande, and their

tributaries.

The income of the station during the past fiscal year was as follows:

United States appropriation ^15, 000. 00

Farm products 133. 67

Miscellaneous, inclu(liii<; l):il:ince from prcvJKUS year 994.05

Total 16, 127. 72
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A report of tlic rcr(.'i|)ls und ixpciKliturcs lor the I'niti-d Stutfs

fund has been roiidercd in accordaricc with the schedules prescrihed

by this Department, and lias been approved.

rUBLlCATlONS.

The pul)lications of this station received durins^ the past fiscal year
were liuUetins 72-81 and the Annual Report for li>()2. The bulletins

include a soil study
—
IV, the (riound water; the feeding value of beet

pulp; swine feedin<^ in Coloi-ado; lamb feedino- experiments; feedinj^

l)eet pid^) to laml)s; unirrij^ated lands of eastern Colorado; the tomato

industry of the Arkansas ^'alley; treatment of stinking snuit in wheat;

laying down peach trees, and onion growing in the Cache la Poudrc

Valley. The Annual Report contains the usual matters of an admin-

istrative nature and reports from the different departments.

CO?^^:N^l-CTltUT.

The Connecticut Agricultural Experiment Station, \ew Hnven.

c;ovEKNiN(; n(».\Ki>.

Stiitt' liuurd of Control: <j<jvL'ruor Abiraiii Chamberlain (President), llnrtjord;

W. 11. Brewer {Secretary), New Haven; E. H. Jenkins {TrecLvirer), Xeiv Haven;
\V. (). Atwater, Mlddhtoivn; Edwin Hoyt, New Canaan; J. II. Webb, Box 1425, New

Haven; T. S. Gold, Wed Cornwall; B. W. Collins, Meriden.

STATIO.X ST.VKF.

E. H. Jenkins, Ph. D., Director. (i. P. Clinton, S. D., Botanist.

A. L. Winton, Ph. B., Chemist. V. E. Cole, Librarian, Clerk.

T. B. Csborne, Pn. D., Chemist. L. M. Brautleeht, Assi.><tant Clerk:

A. W. Ogden, Ph. IV, Chemist. AVilliam \'eiteh, in charge of Buildings

M. Silverman, Ph. B., Chemist. and Grounds.

I. V. Harris, Pn. B., Chemist. Hugo Lange, Jjihoratorij Assist<int.

PL Monroe Baik'v, Chemist. J. B. Oleott, in charge of Grass Garden

W. K. Britttjn, Ph. I)., Entomologist. {South ^fanchester).

Walter Mulford, F. E., in charge of Forest AN'illiain Pokrob, Laboratory Assistant.

Work and State Forester. \'. L. Churchill, Sampling Agent.

GENERAL OUTLOOK.

The lines of woik at the Connecticut State Station ha\-c not been

changed or eidarged duiing the past year. Progress has bi'en made,

however, in the increased amount of work done. Consideralde inves-

ti<ration is bcinir conduclcd on the mici<tscoi)v of food adultei'ations,

which is of a fundamiMilyl character and is of widespread usefulness.

Work of this kind has Ix-en done with e(libl(; berries, certain cultivated

sorghums, and seeds found in wheat screenings. Chemical studies of

considerable permanent value were made on the effect of roasting on

the cocoa Ix'an and on the comi)osition of authentic saniples of cocoa

beans and shells. I'he investigation of vegetable proLeids continues
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U) l)r one tit' (lir ItMditii; liiics of stiicily xiciit ilic iii\fsliHiilioii. Tlio

woik of (lie station lOrcsttT is iiK rcnsint;' |)<)|)ul!ir intcfcst in llif iitil-

i/atioii of waste lands for tiiiil)fi- LjrosNtli. Water conipanics arc

roalizini,^ tlic value of tiiiilxi- Liiowtli as a in'oteetioii to watersheds

both in eoiisei'N ill!'" tile lairil'all and in lessening' the diin<'ei' of iiifcc-

tioii. I'lie station has planted xaluahle tiinlier on 100 acres of waste

land in oicUm- to test expei'inieiitally diU'ei-ent ways of ])lantin<^ and

(•arin«4' for the trees and to furnish an object lesson in forest manaj^c-
luent. The ex[)erinients with tobacco jjfrown under shade have been

continued, and it is the opinion of the station authorities that there is

a future foi' the production of Suuiatra leaf in this country when

experience in handlinothe leaf has been gained. At the present time

nuuh of the crop is spoiled in the process of fermentinji-. The station

is cooperating witli the Bureau of Soils of tliis Department in testing

tobacco seed imported from Sumatra, w itli the Bureau of Plant Indus-

try in tests of novelties introduced l»y the seed trade and studies of

the alfalfa plant, and with the Bureau of Forestry in tree ])lanting

experiments.
The inspection work of this station is growing steadil}' in variety

and amount and absorbs an increasing amount of its energy. The
work now" includes the inspection of fertilizers, foods, feeding stuffs,

orchard pests, and dairy apparatus. The State does not always pro-
vide adecpiate means for all of this work, so that it becomes something
of a financial burden. In addition to the more practical enterprises the

station is doing a large amount of strictly scientific work of great
value and its influence is being felt throughout the State.

LINES OF AVOKK.

The principal lines of work conducted at the Connecticut State Sta-

tion during the past year w'ere as follows: Anal3\sis and inspection of

fertilizers, foods, and feeding stuti's; inspection of Babcock test appa-
ratus and nurseries; chemistry-^stud}^ of vegetable proteids; diseases

of plants; horticulture—fertilization of orchards and study of the

anatomy of fruits; forestr} ;
field experiments

—
tobacco, grasses for

turf making and pasture; and entomology.

INCOME.

The income of the station during the past fiscal year was as follows:

United States aj)proj)riati( m $7, 500. 00

Statu approjjriation '.....' 15, 500. 00

IiKlividuals 10, 340. 00

Fees
'.',,

019. 64

Farm proilucts 61. 97

Miscellaneous 20. 29

Total 36, 441. 90
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A loport of the receipts smd expeiiditiiivs for the United St;ites fund

has l)(M'M i('ii(kM-ed in ucconhmee with the schedules prescribed l>v tliis

Department, and has Ween ap})r<)\(Hl.

1*L I'.l.K AllONS.

The publications of this station rec('i\cd durin"^' the ])ast tiscal vcar

were Part IV of the Annual Report for il»ol, containin^if articles on

the examination of Babcock apparatus, fertilization of peach orchards,
tobacco g'rowino", composition oi" feeding- stutl's, the nucleic acid of the

wheat end)rvo, and the report of the forester; Bulletins 18'.t-14;3 on

the apple-tree tent caterjnllar, the white fly or plant-house aleurodes,

commercial feeding" stull's in the Connecticut market, spray calendar,

and two connnon scale insects of the orchard; and Parts I and II of

the Annual Report for li)U2 devoted, respectivel}', to fertilizers, and

the second report of the State entomologist.

Storrs Agricultural Experiment Station, Slurrs. «

DL'partint'iit ut the ConiiectieuL Agric'iilliual College.

COVEKNINC UOAKD.

Boanl of Trustees: Governor Abiraiu Chamhcrlaiii {rx-offido Pirsidenl), Hartford;
Vj. II. Jenkins {I'X-ojficio Vke-Pri'mh'ut), Xlw Ilarcn; George A. Hopson {Seen tarn),

Ead ]]'alliii(jfur(l; B. C. Patterson, Torrimjton; E. S. Henry, llockrille; (ieorge S.

Palmer, Norwich; D. W. Patten, North Haven; C. A. Capen, WiUiinanlic; A. J. Pier-

pont, Wuterbunj; L. J. Storrs, Spring Hill.

STATION STAFF.

L. A. Clinton, M. S., l>iredor; Aijricul- H. L. ijavrigui', B. Aon., Assistaniin Field

t n risl. Experimenlx.
A. G. Gulley, M. S., Jlortlcidturist. E. li. Bennett, B. S., Afyxixtaiit Horticid-

W. O. Atwater, Ph. I)., Siipcrriifor Nidri- tnri.st.

tion Ime.itiyations (Middletomi). \V. M. Esten, M. S., Lahonidir;/ Assistant

H. W. Conn, Pii. D., Supernsor Daii-y {Middlctoivii).

Bartrriolofjii {Middletomi). B. F. Koons, Pn. ])., CoiiKidting Ento-

C L. Beach, B. >S., Daini Hu^handrnan. mohxjixt.

W. A. Stocking, jr., B. S. A., Ai^sistaitt B. B. Turner, Pn. J)., Con.'mUiiig f'he)ui.st.

Iiii<leriologi.'<l. E. II. J^ehnert, B. S., D. V. S., L'onsulting

F. 11. !St(jnel)urn, I'oaUnjinun. Veterinariini.

•E. A. Wliite, B. S., thnsalling Botanist.

CENEKAL OUTLOOK.

The reoroanization of this station and its work has continued during
the past year and as a result the station has b(>('n put in better condi-

tion financiallv and as regards facilities for work than it has ever been

in the past. The State appropriation of !j>I,S(Kt for Food and dairy

work has been divided e(|ually between the supervisor of nutrition

"Telegraph ail<lre.ss, -Slorr.i rla W'illiinautic; railroad station, e.xpress, and freight

address, Euglcville.
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iiivostiiiiidoiis and llic daiiv <lc]):ii'tmcMl of tlic collcj^c, and llu' latter

is now ill position to take
ti[>

iinuli nioic f\l(Misi\c work in dairyin«»',

osix'ciallv dairy hactt'riolotrv. This, in tad, is l)ciii<'- nia<l(* one of

tlic main iValuros of the station's work. Tlie direction tiiat this Avork

is now takiiifj is alonj^f lines of sanitary milk jiroduction and the methods

of niannfaeturin<»' soft ehoescs, which at the incscnl time are almost

entirely imported. Althoii<^h some <it" llirm aic maniiracttired at one

oj- two places in the Tnited Stat(\s. the process of man u fact nrinj;; is

a trade secret and not wnerallv known. lJn(h'r the direction of the

supervisor of dairy l)act(Miolo<^y the station has succeech'd in makinj;

a (piality of cheese which is declared by experts to he ecpial to the

imported article. This line of work piomises to ])eof <ifreatini[)ortaiK'c

and may result in the estahlishnuMit of a new industry for iS'ew Kng-
hmd. There haye also been feeding experiments with dairy cows;
tests of milk as a iiH'(\ for pij4s; experiments on th'e co.st of raisin*^

calves, on ]e*j^umes as cover crops, and in poultry culture, includin*^

the raisinjif, feedin»i', and breeding of ducks, the production of scpiabs,

and the cost of egg production.
The work in horticultur(5 has included diseases of fruits and vege-

tal)les, diseases of fruit in cold storage, the thinning of fruit, and

tests of varieties. The extensive orchards of a fruit grower at South

Glastonbury, Conn., have been placed at the command of the stfition

for experimental purposes, and a station officer has spent considerable

time in carr34ng on experiments in these orchards during the past

3'ear. In cooperation witli the Bureau of Phmt Industry of this

Department and with nearly one hundred farmers in the State, the

station is conducting experiments with alfalfa to determine the areas

where it can ])e successfully produced. Investigations on the food

and nutrition of man have as heretofore been aided by a special

a})propriation from the State, and are carried on at Middletown in

connection with similar investigations conducted under the auspices of

this Office (see p. 64).

The chemist of the college has resigned, and has been succeeded by
B. B. Turner, who l)ecomes consulting chemist of the station. A
small lalioratory in the chemical building has been fitted up for station

Avork. The professor of English in the college has been made editor

of station i)u})lications. The old experiment plats, proving unsuited

to the purpose, have lieen given up and a new location selected which

will be put in condition. The station will tit up a laboratory for soil

physics and seed testing in the agricultural building. Tlieeciuipmenthas
been consideralily improved in several other particularsduriiigtheyear.
The station is coming more intimately in contact with the farmers of

the State, and is endeavoring to conduct investigations that will be

of interest to them. Its outlook as an agency to aid iJie agriculture of

the State is umch brighter than it has been in the past.
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LINES OF W01!K.

Tlio principal lines of work t-onductod at the Connecticut Storrs

Station during;- the ])ast 3'ear were as follows: Food and nutrition of

man and animals; bacteriolojry of dairy i)ro(lucts; lield experiments—
fertilizers, soil t(>sts, cover crops, nitrogen experiments; })()ultry

experiments; dairying'.

INCOME.

Tlu> income of the station durin*if tiie j)ast fiscal year was as follows:

United States appropriation ^7, 5{X). 00

State appropriation 1
,
800. (X)

Miseellaneons :W. 55

Total
5), :ins. 55

A report of the receipts and expenditures for the United States

fund has been rendered in accordance with the schedules prescribed by
this Department, and has ])een approved.

PUWJCATIONS.

The publications of this station received duriui;' \\\v past fiscal year
were Bulletin 24, on the histoiy of a tuberculous herd of cows,
lUdletin 25, on the covered pail as a factor in sanitary milk production,
and the Annual Report for llMll. The latter contains in addition to

administrative reports the records of meteorological observations, and

reports on the followino-: An experiment on soil improvement, ])ot

experiments with nitroo-cnous fertilizei's, field exptMiments with

fertilizers, the digestibility and availability of food mat(U'ials.

DETjAAVARE.

The Delaware Colleg-e Agricultural Experiment Station, Xiimrk.

Department of Delaware College.

GOVEKNING BOAKn.

Board of Trustees—Committee on A<?ricultnre: ( Jeorge G. Kerr ( Chamn(tn), Netrarf;-

Jame.s Ilowsinger, Newark; Manlove Hayes, Doiir; Daniel \V. ("orbit, OdesKii; S. II.

Messick, Bridyeville.
STATION STAFF.

Arthur T. Neale, .M. .\.., I'li. 1)., JJiirrlor; ('. !.. iVnny, M. A., Cliaiiixl.

Affricultitriyt. C. O. Ilougliton, B. A., JCiilomoloifl.tt.

F. D. Chester, M. S., }fi/rolo<jisf. C. < ». Suiitli, H. S., Amdaitl lim-teriolo-

C. r. Close, M. S., Hurl iriilt II rial. gii<l.

GENERAL OUTLOOK.

The lines of woik pursued by the Delaware Station during the past

year do not differ materially from those of i)revi()us years. Sonu> of

the features given especial prominence are studies in soil bacteriology

S. Doc. 148, 58-2 7



*.»S HKI'olM' OK (il'I'KK « U' K X I'KKI M KNT STATIONS.

;iii(l cliciiiist r\ . (Inii \ liii-<li;m«lr\ . aiiiiiial disciisr.s. the iiil loiliicl ion ol"

llic pi-optT iiiftliixl (>r >|)i-:iyiii<^' iiiid orcliMnl iiiiiiiiij^'cliifiit in the State,

iiii*l llir 'liiilx <>|' ((i\cr crops lor oicliiirds in coopcratioii with llic

Bmcan of Plant Indiistrv ol" tins 1 )('partiin'nt . The stution i> also

coopcial in<i' with the l)i\ision id" iMitoiiioloofv in stiidyinfj;" the San

,Ios(' scale and Asiatic ladyhiitL A test of a mercury vapor ch-ct fie

li^ht in foi<'in!^' h'ttuce and celeiy un<h'r ^recidiouse henches is bein<;

phmneiL At the I'lose of the yeai' the professoi' ot' a<i'i'icuit lire in the.

collcji-c and tlie inet(M)i-oh)eist ol" the station i'esi<rned and has been

suceocded l>y dames A. F(»ord. fonneily of CoiMudl rniviTsity and

station. A huildiiie-, foiincily occupied in part hy the collej^c foi- a

l;\ niiia>iuni and other purposes, has now heen tui-ne(l oxer exclusively

to the station. it has heen mo\'e(l and retitted and will add materially

to the station e(iui))iueid. In tin; college with which the station is

coiuM'cted an especial (dl'ort is h(Mii<^' made to develop a<,Ticult ural

courses, and- just now considerahle attention is Ix'ino- <>i\('ii to short

courses. The station council system has ])oen abandoned and the

aduiinistrati\'e ]>olicv is practically the same as it was ]>(»for«; the

louncil system was adopted. The colle<^c and station lia\e oidy a

very limited area of land for purposes of instruction or investio-ation,

and additional funds mi_54'ht profitably be used in the purchase and

ecpupment of a farm. The station should also have additit)nal funds

for tli<» purpose of developinj^- expei-iments in a^jfronomy and scicMititic

investii»ations in other lin(\s of work. Manv of the dilHcultios which

this station and the ccdle^e with which it is coimected have encoun-

tei"e(l in the de\ (dopment of their work have been due to a hick of

sufficient financial support from the State.

IJNES OF WORK.

The principal lines of work conducted at the Delaware Station diirin*^

the past yeai- were as follows: Chemistry; bacteriology
—studies of

nitrifying ))acteria and nitrogen-assimilating bacteria; field experi-

ments—cultural experiments with legumes and other forage and field

crops, ))reeding experiments with cereals; horticulture—study of cover

crops for orchards, ])runing of orcliards, varieties of fruits; diseases

of plants
—

study of blights and othei- diseas(^s of cardalou[)es, canker

of pears and ap[)les, asparagus rust and other fungus diseases of fruits

and vegetal)les; feeding experiments; diseases of animals; entomol-

ogy
—studies of insects attacking fruit and shade trees; and dairying.

INCOME.

The income of the station during the past fiscal year was as follows:

United States ai»i>rupriati(Jii $15, 000
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A report of the receipts and exponfiituros for the rnitod States

fund has been rendered in accordance w ith the schedides prescribed

l»y this Department, and lias been apprcncd.

PUBLICATIONS,

The publications of this station received durin<i- the ])ast Hseal year
wei'e Bulletins .")G-5!> on sonu^ destructive catei'[)illars, sundry notes on

plant diseases, the San Jose scale, and the codlin»j;- moth.

FTJ)KII)A,

Agricultural Experiment Station of Florida, L<ikf (
ili/.

IX'partiiH'iit of riiiverHity of Floiiila.

ItoAWI) OK TKl'STKKS.

Board of Trustees: George W.Wilson {Preddeul) , JackwnvUle; F. E. Harris, Omlfi;

I'\ S. Strin<:er (.SVv;v7a/v/), Bniokaiilli'; ]<]. D. Boggs, J'ciixdcdfn; C. A. Carson
( \'ice-

J'riKiilnit), KlxsitiDnfc; F. ]\I. .Siinonton, Tampa; J. R. l*arrott, ./«c'A%sn;/ /•///*',• W. P.

Jernigau (Clerk), Lake City.

STATION STAFF.

T. II. Taliaferro, C. E., i'li. D., Pinrlor. A. L. Clayton, Stentxjraphcr, JJImiri'in.

n. K. Miller, M. S., Chemid, Vice- F. C. Keinier, \\. S., AxHhIaid Jiotaiiht,

Direelor.

II. A. (lossard, M. S., Knlomoloijist.

11. 11. Hume, M. S., Botanisl, Horticul-

turist.

C. F. Dawson, .M. I)., 0. V.S., Veterinarian.

C. M. Conner, B. .K., Agriculturist.

A. W. Blair, M. 8., Assistant Chemist.

W. P. Jernigan, Auditor, Bookkeeper.

Horticulturist.

K. A. Lielitentliaeler, B. S., Assi.ttaid

< 'liemist.

W. E. Worthington, Assista),t in Field

I'y.rpcrimrnts.

I. V. ^lilclu'll, Flirtman iif Farm.

.1. 11. Jefferies, Foreman of (iardcns and

Orchards.

GENERAL OUTLOOK.

The Florida Station has made considerable projjfress in oi'o-aidzinjjf

the work of investipdion durino- th(» past 3'ear in spite of the fact that

several of its departments ha\c been somewhat handicapix'd l)y the

lack of sulHcient competent assistance. There has been a commenda-
ble spirit of cooperation between ditl'erent mend)ers of the stall. 'I'he

botaidst and horticultui'ist, the entomolo<^ist, and the chennst are

doinj^ especially (^ti'ective woi'k' in this way on citius fruits, iucludinj^
the study of \ai'ieties, cultui'e, composition, insect pests, marketino',
etc. 'i'lie l)otarust and horticulturist has publishe*! durino- the year
thi'ee of a series of bulletins on citrus fruits, and is c(dlectinj( data for

others of this sei'ies. His depaitment has ))een n)ovedto new (piarters,

oi\iiio- bettei' facilities foi- work, and a new <^i"eeidiouse is now IxMnj^

construct(Ml and additional land placed at his disposal. The entomol-

oj^ist has published a very complete monoj^raph on the white lly, and
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is also siipplciiMiit iii^" the work of tlir hotiiiiisl Mild holt iciill ui"ist on

pccMiis liv :i stiidv of pecan insects. The choinist is giviiij^ special

attention to a studv of the composition of Florida fruits and of pinc-

api)h' soils. I'ejjfa
!(1 i

n^j;'
which a hiiUetin lias recently been piihlishcd.

lie is also <<mducrin}^ experiments with pineapple fertiiizei's in coop-
eration witii prominent pineapple ^^^i-owcrs which have {^-iven some

unexpected and impoi'tant results. He is cooperating;" with tln^ Bureau

of Chemistrv of this Department in a study of the vegetable })lant

food ill soils. The station is also cooperatin<^ with the Bureau of

Plant Industry in testint( novelties introduced by the seed trade, and

with the l)i\isioii of Entomology in studies of the San Jose scale and

the Asiatic ladybird.

The agriculturist is making a thorough study of the relative agri-

cultural \alue of velvet lu'ans, cassava, and sweet ])otatoes, including

cultureand feeding ex[)erimeuts. It isconsidered es})ecially important
that the station work on cassava l)e repeated to settle; beyond doubt

its actual farm value. The experimental work with pineapples at

Jensen has becli continued on a ver}' satisfactory' coo[)erative basis,

and the substation at Bocaraton has also been continued. A consid-

erable portion of the wooded area of the new farm has been cleared.

While this farm is to ))e devoted mainly to general farm operations, a

part has been assigned to the botanist and horticulturist for experi-
mental work, and another part to the entomologist for an orchard to

test the limits of endurance of diti'erent fruit trees for diti'erent kinds

of spra3's. The new science building has been completed and is occu-

pied by the diti'erent departments, with the exception of chemistry.
As stated above, the staff of the Florida Station are working together

harmoniously in conducting their investigations, and yet the need of a

separate director to organize and manage the. station work as a imit is

felt. The station is in need of additional funds for maintenance.

With its present resources it is able to work (dfectively in only a few

lines, and its chief officers are overbui'dened with details which should

be attended to b}' competent assistants.

LINES OF WORK.

The principal lines of work conducted at the Floiida Station during
the past year were as follow s: C.'hemistr}^

—
stud}' of pineapple soils

and of the food and fertilizer ingredients of pineapples; field experi-

ments-cassava, corn, and other farm crops; horticulture—asparagus

culture, blight of tomatoes, celery and cantaloupes, varieties of straw-

berries and dewberries, studies of citrus fruits, experiments with

lettuce and pineapples under cover; feeding experiments with hogs,

steers, and dairy animals; veterinary science—Texas fever and nature

and causes of salt sickness; entomology
—white liy, San Jose scale, pine-

apple insects, and pecan budworm.
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INCOME.

Tlio income of the station during thcpiist ti.scul year was as follows:

United States appropriation ,'^lo, 000. 00
Farm produetH 1,<)50.08

Total
10, 650. 08

A report of the receipts and exi)enditur(>s for the United States fund
has been rendered in accordance with the schedides prescribed by this

Department, and has l>ccn approxcd.

rUBIJCATIONS.

The pul)lications of this station i-cccived during the past fiscal year
were HuUetins 61-(;0, including (lie following subjects: Two jH'ach

scales, the Peen-to peach group, })acking citrus fruits, Texas cattle

fever and salt-sick, the kunKjuats, and tlu^ Mandarin orange group.
The bulletins on citrus fruits, kumcpiats, and the Mandarin orange
group are to be followed b}' others, comprising a series on intpuries

regarding citrus frints.

GF.OR(;iA.

Georgia Experiment Station, E.q^erimrnt.t

Department of (Jeor^'ia State Colle>;e of Agricultiiir and Mechanic Arts.

CiOVERNINfi I50AKD.

Board of Directors: O. B. Stevens {J'resldnit), Atlanta; J. B. Park, jr. {Srnrtnry
and Treamrcr), Greensboro; Walter B. Hill, Athens; II. C. Wliitc, Athni.t; (i. M.

Ryal.«, Savannah; P. E. Boyd, Leari/; J. T. Ferguson, DeSotn; .]. H. .Mohlcy, Ifani-

i/ton; A. J. Smith, Conycrs; N. B. Drevvry, Cirifin; Felix Curpiit, ( 'arenpriui/; .Inhii

Dea<l\vyler, 3/a»/s?'(7/^; George (iiliiKirc, Wurthni; William llcndcrsun, Orilla.

STATION' STAKF.

R. J. Ri'dding, Director. J. M. Kimbrough, AgriciiUnriM.
n. C. White, C. E., Pn. T)., Vice- Director; Claude L.Willdiighhy, V,. \c.n.,I>a!r!i)nan.

Chemist. Josephine M. Wryimn, Stenoi/raphrr, Ac-

H. N. Starnes, P>. A., Biologist, Jlorlicul- cauntant.

tnrist. D. A. Dnffecf, Fnrnnan i)i Ilnrtictdture.

GENERAL OUTT.OOK.

Few changes in tiic lines of work were made a( the CJeoi-gia Station

during the past3'ear. The icsults of investigations carried on indicate

that sid)soiling is not a justili:d)l(' practice on soils available to the

station; that l)oth cotton and corn should l)c planted in sipiares allowing
cultivation both ways, and that the most effective connncrcial fertili/cis

on the upland .soilsof middle (Jeorgiji are (I) for corn. !<» partsof avail-

able phosphoric acitl, '1 ])aits of potash, and 5 ])arts of nitrogen: {'!)

forcotton, 10 parts of available pliosi)horicacid, ;} partsof potash, and

"Telegraph, freiglit, and express address, <!rij)in.
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;{ parts (tf niliH)H;('ii. Some new I'ciitun's liaxc hccii iiit I'oducrd in

aiiiiiial luisliaiidrv iiiul (laii"y'm<,^. 'I'hcsii incliuU' tests of cottoii-sced

meal and other coniriitiatcd feeds, a snceession of soilin*,'- er<)])s for

daiiv cows, and a herd iccord. Stndiesof tlie oil'eet of dill'erent feeds

on the (|nality (harchiess) of hnttcr, and tests of dilftTent kinds of

sihiee ha\(* l»een phmned. I n\estimations for th(v pnrpose of estjil)-

Iishin<^' a schechde of fornudas for the safe use of Hoi'deaux nnxtun;

(111 peatlies; fertilizei' tests with peaches; a thoroujih and comprehen-
sive test of the Striniif(dh)W method of piiinin*; j>eaches, uppU's, and

cherries; tests of carhon hisulphid for weevils in ji'rain. and th»' hyhrid-
i/.ationof citrus fruits have l)een undertaivcn. The culture of <^insen^,

which was discontinued in lSl(,S, has been resumed.

'The extensive vineyard of luunei'ous \arieties is heint;- I'cphiced Ij}'

a limited numhor of appi"ov<'d \arieties of o-ra])es trained on diti'erent

systems. Cooperative experiments with cantaloupes hav<' been dis-

continued, })ut expei'iments will Ix^ <-ontiiiued at the station. The
station is cooperatin*^ with this Otlice in nutrition investi«,^ati<^ns, w ith

the Bureau of Plant Indnstry in testint;' varieties of corn, and with the

Division of Kntomoloyfv in studies of the San Jose scale and the A.si-

atic ladyl)ird. The pul)licati<)n of press hulletins has been resumed

and farmers' institutes are heino- developed under the auspices of the

State Colleo-e of A<;riculture and Mechanic Arts at Athens, with the

cooperation of station oflicials.

The work of this station is conducted on too narrow a basis to fully

meet the needs of the aj^-riculture of the State. Its most important
work thus far has Ikch jn liejd and orchard experiments and these

should be extended to dill'erent regions of the State. The investiga-

tions in animal husbandr}' and dairying should be put on a more
scientific ])asis. and also l)e conducted on a largei* scah^ as recjards

their practical features. The resources of the station might well l)e

increased to enable it to enlarge its work along the lines indicated

above.

LINKS OF WORK.

The principal lin(»sof w'ork conducted at the Georgia Station during
the past year were as follows: Fi(»ld experiments

—cidture and fei"-

tilizei' tests; horticulture—orchard and small fi'uits, celery, canta-

loupes, forcing vegetiibles; pig feeding; and dairying.

INCOME.

The income of the station during the past fiscal 3^ear was as follows:

ITniU'rl States appropriation $lii, OCX). 00

State apprupriatidii 784. 67

Farm i)ro(inct.«
'

1
,
739. 64

MiscellaiK'f hih 4, 289. 75

Total 21
,
814. 06
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A report of the receipts and cxponditures for the United States

fund has been rendered in accordanee witli the schedules provided by
this Department, and has been approved.

I'UBLICATIONS.

The publications of this station received durint,^ the past fiscal year
were HuUctins .")7-51» on cantaloupe culture iji Georgia, coi-n culture,

and cotton culture; and the Annual Report of the station U)V {'M)'2.

HAAVAIT.

Ha"waii Agricultural Experiment Station, Ifonolu/n.

Under the siiperviHion of A. ( '. Triu', Director, Office of Experiment Stations, United

States Department of Agriculture.

STATION STAFF.

.laretl G. Smitli, Sprrial Af/ent in Charge; F.. C. Shorey, Chemist.

in chitrge of Farmers' InxliUUes. F. E. Conter, Farm Foreman.

D. L. Van Dine, EntomologiM. J. E. Higgins, Expert in Horticulture.

PxENP^RAL OUTLOOK.

Durino- the fiscal yeai- ended June 30, 1903, the work of the Hawaii

Agricultural Kxperiinent Station was in continuation of the various

lines of investigation described in the previous reports, with such

special increase as occasion demanded. Additional portions of the

station lands have been brought under cultivation and some experi-

ments begun which will re(iuirc a luunber of years for completion.

The permanent improvements, such as buildings, fences, ii-rigation

plant, etc., have l)een extended as occasion re(iuired and funds per-

mitted. A new building was erected for th(? use of the agricidturist

and entomologist, and the irrigation plant extended by the addition of

about 2, »»()() feet of pipe, thus enal)ling the more extended a[)plication

of water for the lower portions of the station grounds. Nmnerous

additions to tln^ library have l»ecn made by purchase and otherwise,

and it is fast l)ecoming a valuable asset of the station. Provision has

been made for an office and library Imilding.

The experiments on taro rot and potato rot have been continued

upon an enlarged scale. One of the diseases of the taro plant was

held in check by ])roper attention to irrigation water and the ai)plica-

tion of i)roper fertilizers. The results obtaincnl will have an important

bearing on the production of this staple food ci'op. The so-called

black rot of potatoes is in reality caused by two fungi. The true l)lack

rot mav be combated by the use of Hoi'deuux mixture, but the other

disease called •(|ni(k I'ol
""

is caused by a soil fungus which attacks

plants through their roots andeM'ii causes whole fields to wilt and tuiMi

black within a few days. Kxpeiiiuents have l)een undertaken this
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year in wliicli the seed tuhcrs w<m'(' soaked in a solution of formalin

iM'forc hciiii,'' planted, with results which seem to indicate the success

of thi> method. Ktl'oits ai'e heint; made also to promote the ^rowin<^
of corn, w hich was formerly an impoitanl industry on the island of

Maui. l)urinjx a numher of unfavorable seasons the coi"n has been

l)adly all'ecled with an aphis and the crops were ])ractically failures.

The station made arrani^cmenls wiiei-eliy h' acres of land were secured

and planti'd toa numhei' (tf the Itest varieties of corn from the Middle

\Vest and the New Kn^'land States. 'I'Ik' soil was worked deej) and

mamired, fertilizers were a])pli( <l, and thoiouj^h cultivation was oiviui

throujihout the ji^rowinef s(^ason. 'Plu'ou'^'h this method of culti\ation

corn was kept in excidlent condition, while that j)lanted in the usual

way was })ractically worthless. N'ariety tests with tomatoes have heen

undertaken. A visit of inspection has been made by the aj^riculturist

to Kauai. I he most noitheiii and -u'colooically the oldest island of the

grou}). C'Onsiderable attention has at one time been j>iven to forestry
on this island, antl the ranchers are devotin^- more attention to the

i^rowinj^ of forat^e crops and to I'ational methods of stock feedinj^ than

formerly. The station desires to cooperate in these enter|)rises and is

doine; so as far as its I'esources will pi^rmit. Thellawaiian Live Stock

Breeders"' Association has l)ecome interested in the station and its

work and was instrumental to a considerable degree in securin*^ the

assistance given the station by the recent legislature. There is urgent
need that the station take up investigations in atumal husbandry, })utit

is una])le to do so w ith its present working staff, equipment, and funds.

A collection is being made of the grasses and forage plants of the

island, and the entomologist has engaged in a general warfare against

injurious insects. The assistant agricultuiist has given his attention

maiidy to fil)er ])lants and has pre])ared a bulletin on thi' sisal hemp in

Hawaii, as well as a press bulletin on Manila hemi). Kxpei'iments
with vaidlla and cacao have lM>en started and ])lantationsof these plants

commenced. Some investigations have been inaugurated in growing
cotton ajid tobacco and considerable success attained in growing
Sumatra leaf under shade.

Dirt'ei-eiit members of the station staff have from time to time visited

the diti'erent islands for the purpose of investigating s[)ecitic pro))lems
and of attending farmers' institutes which have l)een held in a number
of localities and have l)eeii very successful. The legislature of Ifawaii

at its recent session appropriated ^1<J,8U0 toward the support of the

station for the two vears ending June 80, 1!»().5. It includes $10,000
for maintenance, $2,000 for salary of chemist, $8,000 for library and

office building, !t^l,500 for residence for chemist, $(300 for stenographer,
and $300 for farmers' institutes. The building of a small insectary is

contemplated. Dr. E. C. Shorey has been appointed chemist of the

station, and will take up among other things a study of. the soils of

Hawaii and tlie use of fertilizers. The support given to the station



HAWAII. 105

by the people of Hawaii and the evident interest that thej- take in the

inve.stijrations of the .stati<Mi and in the farmers' institutes conducted

under the auspices of the station are encouraging.
I

LINES OF WORK,

The principal lines of work conducted at the Hawaii Station during
the past j-ear were as follows: Field experiments

—varieties of cotton,

hemp, sorghum, potatoes, taro, culture experiments; horticulture—
experiments with straw])erries, growing of grape cuttings; diseases of

plants nnd animals—fusarium diseases of potatoes, taro rot, diseases

of poultry: cntomolog}'
—

study of injurious insects and means for their

repression.

INCOME.

The income of the station during the past fiscal j'earwas as follows:

United States appropriation $12, 000. 00

Farm products 600. 85

Total 12, 600. 85

PUBLICATIONS.

The publications of this station received during the past fi.scal year
were Bulletin 2 on the root rot of taro. Bulletin 3 on in.secticides for

use in Hawaii, and Press Bulletin 2 on the castor bean. The third

report on the investigations in Hawaii, giving a detailed account of

the operations during the year 1903, has been prepared by the special

agent in charge of the Hawaii Station and is given on page 391.

Hawaiian Sugar Planters' Experiment Station, Honolulu.

GOVERNINr. HO.\Rr).

Truftees (A Hawaiian Sn^'ar Planters' Assoc-iation : W. G. Irwin, H. A. Isenberg,
W. O. Sniitli, (J. 11. R()l)ertson, F. A. Schaefer, H. P. Bahlwin, K. I). Tenney, F. M.

Swanzy, B. F. Dillin<i;ham.

STATION STAFF.

C. F. Eckart, Director; Chief Chemist. Fimian Tliompson, Assistant Chemist.

S. S. Peck, B. S., First AK.finttmt Che)iii.it. A. E. Jordan, As.vstant Chemist.

F. K. Werthnineller, B. S., As.'d.itant Chem- K. ( i. f'lark, Field Assistant,

ist.

(iENEUAL OUTLOOK.

The work of this station during the past yeai" has been continued

along the sanu^ lines as formerly, and has included chemical investiga-
tions on the manufactui'e of sugai" and the investigation of sujrar-house

products, soils, fertilizers, and irrigation waters, and Held work,

including irrigation of cane, variety testa of cane, fertilizer experi-

ments, and other cultural investigations beai'ing on the economic
limitations of intensive agriculture.
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TnU.If'AI IONS.

Tlir omIn' ptiltlicHt ion i('c»'i\t'(l tioiii this stnlioii (liiriii<i" I lie past

tiscal \f:ii\Y:is a it|)(iiI on the wmk of (lie experiment station and

Ial>oral<>ii(> <>( ilic Hawaiian SuLiai' IManters' Association.

IDAHO.

Agricultural Experiment Station of the University of Idaho, Mdaraii:

1 >i'|iiirtiiit'Ml nf tlic l'iii\cr>ity of icjahd.

(i<)VEKNIN(i ItoAUI).

l'.(>:inl of Ri'gi'iit.-^: Clias. I,. Iltitniaii {Pfpsldcnt), /:<illi,lriiui; Mrs. Win. II. Uidcn-

baujih (]'irr-I'ir.'<i(ltiil), linisc; (leorj^e C. Parkinson {Si'criiitrij), J'rexloii; iMlwanl S.

Sweet, (IniiKjirilh ; J. II. McCarthy, Witlhicr; William I,. Tayne {Tri'(tHiiri'i), }f(iKC(iir.

ST.XTION STAFK.

II. T. Fiviicli, :\r. S., Dhrrlor; Ai/rintl- ('. N. Little, .M. A., I'm. D., [rrUjutiiut

tiiriKl. KnyUtcvr.

I/. F. IIciiik-rsoM, I'll. 15., Jiutanist. J. S. Burd, C'liciiiisl.

.]. M. .\Mri<-h, M. S., Entomnlof/int: W. (i. Harrison, V,. A., CIrrL

L. B. .Indsoii, ]*). S., HorlicuKiiriat. ]\Iarioii F. Wood, Funn Foreman.

(iKNERAIi OUTLOOK.

Aside from the departiuonfs of the. station in Avhicli clianf^es of .stafi'

have occurred durine- the past year, the liii(\s of work ha\'e )>een con-

tinued as formerly. Feedine- experiments to determine the (luality of

meat and cost of production of crossbred as compared with pure-bred
swine have been conchided, with results showing the Tamworth-

Poland China cross to be superior to tin' pure-l)red Poland China.

The botanist of th(> station has succeeded in combating the mildew of

gooseberries and grapes by spraying, and also in successfully treating

ai)ple scab and curly leaf in peaches, lie is continuing considerable

work with dise;ises and insects alfecting fruits, and is also inaugurating
some new work aioiiii' tiies(> lines, 'i'he chemist has resumed the studv

of the gluten content of wheat to (h'termine the milling (|uality of cer-

tain grades, and will take up the study of organic piiosphorus in \vli(>at,

the composition of ripening fruits, alkali soils, and stock foods of the

State. The entomologist is preparing a report on grasshopi)ei' and

cricket.depredations in the State, and the horticulturist has inaugu-
rated a line of expei'iments in testing the eti'ect of certain fertilizers

in orchards in addition to the work already under wjiv- The tests of

novelties introduced by the >^vi^i\ trade in cooperation with the Bureau

of Plant Industry of this Department have been continued, and tests

of forage plants and imported cereals, including macaroni wheats,
have been undertaken in coc^pei'ation with farmers in the eastern part
of the State. I'he macaroni wheats ha\e alread}' made a good
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.showiiii^' in the State, own in the liioli altitudes where short seasons

prevail.

The chemist severed his connection with the station June 80, 11>03,

and was succeeded hy J. S. Burd of this Department. Considerahle

l)rogi"ess has been made during" the year in separating the university

and station work more clearly and in providing additional equipment
for the stiition. A State appropriation of $5,000 has l)een made for

farm imi)rovements, including $3,000 for the purchase of improved
live stock. Tlie farm ])arn which was destroyed l)y wind has been

rel)uilt, anil jjlans have 1»een made for equipping a bacteriological

laboratory for statioi. work. "J'he station is attracting nuich more

interest throughout the State than ever before and is making consid-

erable progress in the organization of its work on a more permanent
basis, largely as the result of the appointment of a director as a sepa-

rate administrative officer. The State appropriation of $4,000 for

farmers' institutes will relieve the station of any expenditures along
this line, and the further appropriation for live stock and station

improvements are encouraging as indicating the favor with which the

work of the station is n^ceived throughout the State.
ft

LINES OF WORK.

The i)rincipal lines of work conducted at the Idaho Station during
the past year were as follows: Chemistry—experiments with sugar

beets, studies of wheats and wheat soils, miscellaneous analytical work;

botan}'
—studies of plant diseases and their remedies, experiments

with grasses and forage crops; tield experiments
—tests of various

grasses and otlier forage crops for pasture and hay, experiments with

cereals desirable for introduction; horticulture—cultuial and variety

tests of garden crops, fruits, and forest trees, pruning experiments
and experiments with tomatoes; entomology

—
study of the codling-

moth in coopei'ation with (Mitomologists of other northwestern stations,

observations on phylloxera, and experiments with insecticides; feed-

ing experiments
—

cattle, sheep, and swine.

iNroM?:.

The income^ of the station during the past fiscal year was as follows:

Inited States a|)i)r()i>riati<)n $1;'), DOD. Ul»

State api)r< )|niat ion 1
,
069. 82

Farm product'^ 1, 40H. HI

T. .tal 17, 478. 4.3

A report of the receipts and expenditures for the I'nitiMl States

fimd has l)een rendcM-ed in accor(lanc»> with the schedules prescribed

by this Depaitment, and has been approved.
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I'lmLTf^ATIONS.

Thr puhlicatioMs of this station ivcciviHl (luring- the past iiscal >'car

were Biiilctiiis :^2-;iS and tlio Annual Report for r.>(»2. The Imllotins

include reports of investigations in feedinj:^ steers and lambs, analysis

of stock foods, grasses, and cloxcrs and how to j^row them in Idalio,

tomato (ultuic. the ('(xlliiio- moth, conditions of stoi'k poisoninjjf in

Idaho. oi-!isses and foi-aj^e plants in Idaho, and meteoroh)<,'"icaI recoi'ds.

ILLINOIS.

Agricultural Experiment Station of the University of Illinois, Vrhiota.

1 »<|p;ittinitit <if till- l'ni\cr.<ity uf llliimis.

(lOVEKNINQ BOARD.

Board nf Tnistt'cs of the University: < iovernor Kicliard Yatof*, Sprinfjjield; James

K. Diikirsoii, Lowroircrilh'; Alfi'cil liayliss, Sjiringjiild ; Mrs. Alice A. Al)l)utt, 1106

II'. IIIuidIs St., Vrliann; Frederii; 1j. Hatcli (I'reiddent), Spring Grove; Augustus F.

NijxIitiiijraU', 159 La Stdlr sL, Chiragn; Alexamlcr MclA'aii, Macoiidi ; Sanuiel A.

Billiard, Sjtrlnfffirld ; Mrs. C'arrie T. Alexander, BclUrdle ; Win. B. McKinley, Clutm-

))(ii<j)i; L. 11. Ki-rrick, Bloom ingtoii; T.,anra B. Evans, TtujJorvdle; Wni. L. I'illsbury

{Sen-eUtry), Urliamt ; E. (t. Keith {Treasurer), Chicago.

ST.VTION STAFF.

Engene Davenport, M. Ac.r., Dirrrlor. J. W. Hart, CliirfAssixtanlin Dairy Mamt-

T. J. I'.nrrill, Pii. I)., BoUnmt. farturrx.

C. <i. Hopkins, Ti[. 1)., Chief in Agronomy, H. A. Hopper, 15. S. A., Attsitttavt in Dairy
Chemist. Husbandry.

J. ('. Pdair, Chief in ITorticidtnri'. C C Hayden, V>.^. A., Assistant in Dairy
11. W. Mnniford, B. S., Chiif in Aiiiiiial JIiLshiDidry.

IfiLsttaiidry. Fj. S. Good, B. S., A.^si.ftayit in Anitnal

AV. .r. Eraser, M. S., Chief in Dairy Iftm- ITusIiandry.

Ixindrif. C-arl E. Lee, P>. S., A.'t.'d.ttanf in Dairy Jfita-

C. F. ilotles, i'n. 1)., Chirf In V,gel<d,h' handry.

Physiology. J. T. liarrett, B. S., Assistant Botanist.

L. H. Smith, B. S., Chief Assistant in J. II. Pettit, Pn. P.., A.mstant in Soil

Cla'inislry and Plant Breeding. An<dyses.

A. D. Sliamel, B. S., Chief Assislatit in K. M. East, P>. 8., Assi.^tant in Chemistry.

Farm Crops. W. F. Pate, B. 8., As,<tl<<lant in Chemistry.

J. W. Lloyd, B. S. A., Chief Assistant in K. V. Obrei'ht, B. S. A., Assistant in Horse

Ilortindtnre. Inrestigations.

A. J. (ilover, B. Acu., Cliief Assi.'<t<int in C Willis, B. S., Assistant in Soil Physics.

Field lurestigaiions. I. O. Schaub, B. 8., A.isistunt in Chemistry.

J. G. Mosier, B. 8., Chief Assistant in (!. A. Sehroeder, M. 8., J.s.r/Wtmf in C7(e?n-

Soil J'hyslcs. istry.

C. S. Crandall, ;\I. 8., Chief Assistant in AVilliam Dietrich, B. 8. A., Assistaid in

Pomology. Swine Hushandi^y.

Kate Mclntyre, Secretary.
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Fig. 1.—Illinois Station— Feeding Sheds and Pens.

Fig. 2.— Iowa Station—Cooperative Feeding Experiments at Odebolt.
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OENKUAL OUTLOOK.

The l!irt;o funds at the disposal of the Illinois Station during the

past two 3'ears have enabled it to prosecute vifrorously the work already
in hand and to take up many additional linos. Experiments with

alfalfa show hero as elsewhere a <'-cneral failure of thiscrop where the

specilic alfalfa bacterium is absent. In some locations the soils have
been ft)und so acid as to impair if not alto<;-ether prevent the develop-
ment of root tubercles on leijfumes. Other soils cover! ntr liirire areas

have been found notably deticient in phosphorus, and farmers in these

localities are now protitin»«- «rroatly throu<;h the aj)plication of phos-

pliorus, lime, and the use of leguminous crops. Recent experiments to

determine whether large production of milk from a given amount of

feed was due to more perfect digestion on the part of some cows or

greater abilitv of these animals to produce milk from the digested
feed indicate the latter to be the cause of the larger milk jjroduction.
There is ap))arently very little ditference in the power of individual

cows when in good health to digest feed.

The station has recently inaugurated investigations to determine the

cost of producing beef from birth to finish (PI. II, tig. 1), and to com-

pare the relative value of the shed and the stable for housing cows.

Field work among creameries and cheese factories throughout the State

has been undertaken, and the cooperative experiments with farmers

have been continued. The station has also begun lield work in the

dairy districts of northern Illinois for the purpose of studying and

improving dairy methods. The ol)jects of this work, as well as of ticld

work with spraying mixtures and soil inoculations, are to do for the

farmer what he can not do for himself, or else lead him to see the

necessity for better methods. Cooperation with this Department in

testing novelties, making a soil survey, and studying tlie available

plant food in soils has been continued, and an investigation of insects

affecting wheat has been undertaken in cooperation with the Division

of Entomolog}'.
The legislature of Illinois at its last session nearly doubled the State

appropi-iations for the college and station, giving ^r)0,(»( mi to the college

of agriculture and $85,()»M) to the station, which, with the Hatch fund,
makes a total of $1()(),(»0() amiually for investigations. The State

funds for experimental work are apportioned as follow s: Live-stock

investigations and soil work each !§i25,000, dairy work !?>ir),00(), corn

improvement and bleeding and horticultural in\cstigations each

$10,(K)(i. These liberal appropi'iations were secured largely through
the aid of the agricultural associations of the State, the presidents of

which form an advisory committee to act with the director of the sta-

tion in determining the lines of work to be undertaken. The extension
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of the work of llic station ov ci" such larLT*' arras and on siidi a larjfo

scale lias iicccssitatcd llic creation of nine new positions on the station

stair.

'I'Ik^ collciio of anrjcnltm'c. with more j^foiicrous Stato support than

licrctofofc. is (Mial)l(Ml to contimu' and extend its coopei'ative enter])rises

and lo inan»:urate some new lini's of work ainon^- school children in

the rural districts by which these children are brought into sympa-
thetic relation with the colletife and are given sonu> instruction which

will enabl(> them to better understand the literature issued by the col-

lege of agriculture and other similar institutions. A i)ortion of the

S.')0,00(i api)r()priated by the last legislature will ))e used in the erection

of farm l)uildings, which will be of dii-eet benefit to the stution. These

additional funds have also enabled the colleoc to make a moic satis-

factory coo])erative arrangement with this Oflice for the investigation
of problems in human nutrition.

LINKS OF WORK.

The principal lines of work conducted at the Illinois Station during
tile past year were as follows: Chemistry

—studies of the chemical

composition of corn; iMcteriology; pot and lield experiments
—

pot

experiments with tyi)e soils from diii'erent parts of the State, studies

on management of soils conducted on type soils in fifteen or sixteen

diii'erent regions, inoculation experiments with alfalfa, exi)erimonts
with sugar ))eets; horticulture—experiments in orchard management,
renovation of orchards, cold-storage investigations, experiments with

garden vegetables; forestry; plant l)reeding~cxperiments in breeding
and selecting corn to change the protein, oil, and starch contents;

animal husbandry
—studies of dairy conditions in difi'erent parts of the

State, study of methods of grading beef cattle in Chicago markets,

experiments on cost of l)eof production and on methods of housing

cattle, feeding experiments with pigs; diseases of plants
—

study of

bitter rot and other rots of apples, apple scabs and cankers; diseases

of animals; entomology; dairying, and extension work in orchai'd

management; dairv methods and the use of soil inoculations.

INCOME.

The income of the station during the past fiscal year was as follows:

United States appropriation $15, 000. 00

State appropriation 54, 000. 00

Fees 630. 00

Farm iiroducts 945. 02

Balance from previous year ^
. 3.'>] . 01

Total 70, 906. 63

A report of the receipts and expenditures for the United States fuiid

has been rendered in accordance with the schedules prescribed by this

Department, and has been approved.



INDIANA. Ill

rUBLlOATIONS.

Tlic ptildicrttions of this stiition receivpct duriiif^ tho pjist Hscal \ t'ur

were Hullt'tiii> 73-S4, Circulurs 38-5tJ and i'd-r>'.K and tlic Animal

Ro]><)rt for VM)-2. 'VUv ditfcrtMit snbjocts treated in the hidh'tins ai-eas

fi)lU)\vs: Comparison of sihit>-o and shock corn for winterintjf calves

intended for beef production; standard milk and (-ream; standardiza-

tion of milk and cream; alfalfa on Illinois soils; hitter rot of apples;
mai'ket classics and uM'ades of cattle with suii<iestions for intei'ijretinif

market (juotations; the corn liillbiius of Illinois; methods and results

of Held insecticide work against the San Jo.se scale, l.S'.M»-l!M)2; forc-

ing tomatoes; methods of corn breeding; feeds supplementary to corn

for fattening steers, and dairv conditions and suggestions for their

improvement. The circulars include brief information on a large

number of tojjics which will subsetjuently be taken up more at length
in regular bulletins.

I^TDIANA.

Agricultural Experiment Station of Indiana, f.dfai/elte.

DL'i>artiuent of rurduc L'tiivursity.

GOVEKNIN<i HOAKI).

Board of Tniatees: William V. Stuart {President), Ldfai/eUe; E. A. Ellsworth

(Secrehiri/), Lo/ai/ettc; J. M. Fowler (Tn'usurcr), L'lfoi/illr; William A. BankH,

Lnjmrte; .Tames M. Barrett, Fort Waiinf; David ]<]. Beem
( \'irr-J'n'sl<ltiit), SjiriHrr;

Chas. Ddwiiing, (irei'nfield; Sylvester .Johnson, Irriiiijton; Chas. Major, SlidbyvUle;

C. B. Stenien, Fori Wayne; J. II. \'au Natta, Lafayette.

KT.\TI().N ST.\FK.

Arthur Goss, M. ,S., A. C, Db-iclor; J. H. Skinner, B.S., ^l/nz/K// //(/.</"(/((///«(«.

Cliiinisl. A. T. Wiancljo, B. S. A., In i-harijc of

W. ('. Latta, M. S., Ayrlciillurlst. Firhl Kvperiments.

James Troop, M. S., //o/Z/r^/^uv*;. W. ,1. Jones, M. S., A. C, Assistant

J. C. Arthur, I). .S(., Holavisl. Clinnlst.

A. AV. Bitting, 1). V. 31., Vctiriii<iri<tii. 11. K. Van Norman, B. S., Ihiirying.

M. L. Fislu'r, B. S., Assistant Aijricidlurist.

CKNKHAI, OITI.OOK.

The art'airs of the Indiana Station have been in rather unstable con-

dition, owing to changes in the ollice of direct<^)r, but a permanent
director is now in charge. In most instances the old lines of work

have been continued, l)ut some new work has been started. This

includes a chenncal .soil survey of the Stat(\ a chemi<-al study of corn

at ditferent stages of growth. sup})lementary irrigation on a small

scale, diseases of hogs, I'ust diseases of plants, vitality and germinat-

ing power of seeds, corn bi-eeding, inoculation of leguminous j)lants,

culture experiments with alfalfa, a .study of moisture content of butter
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iiiul iiictliodsof j)!ist<'iiri/iii<; crcain for l»u(tcr lll!ll^ill«,^ 'I'lic .stud'n'son

tln' iiillut'iicf of cliiiiut*' oil forest -t rcc s('i'(lliii;4's, in cooiMTatioii uitli

tlir Huicaii of I'\>n>strv <»f this DcjKirtiiiciit. liavc been coiiiplcU'd.

The station is coopcratiiij^ ^vitll tlir liurcau of Plant Industry in tests

of novelties introduced ])y the seed ti"a(h', and with the Hiireaii of

Chemistry in the in\'estitration of the j^luteii eontent of wheat, sugar-
beet investi«rations. and the inlhienee. of en\ iroiunent on the suijar

content of nuisknieions.

The new aiiiieultural huildin*,'" of the coHe'^e and station is now oe-

eu])ied and fuinishes exeeMent <|uai"ters for the a<;i"ieultui"ist, horticul-

turist, animal hushandman, dairyman, and veterinai'ian of the station.

The station suti'ered considerable h)ss h}' the destruction of its cattle

barn }>y lij^htning, July 10, 1903. The loss was about $4,800. A tem-

porary structure has been erected with the understanding^ that next

year a barn costing al)out $15,000 will be constructed.

The university, with which the station is connected, is now receiving

more liberal treatment l)y the State. The last legislature dou])led the

tax lev}', so that the university now receives a I'evenue of $140,000

annually from this source. There is a disposition on tlic part of the

university officers to strengthen the agricultural work, and the station

is sharing somewhat in the forward movement. It is still greatlv in

need of additional funds, which will make possible a general strength-

ening of its research work. Considering the large and varied agricul-

tural interests of Indiana, this station could profitably use a nmch larger
fund in the extension of its present lines of work and in entering
other important fields which it is now compelled to neglect,

LINES OF AVORK.

The principal lines of work conducted at the Indiana Station during
the past 3 ear were as follows: Chemistry

—studies of sugar beets, the

nitrogen-free extract of feeding stuft's, the improvement of muck soils

of the State, fertilizer experiments with tomatoes, study of chemical

composition of corn at different stages of growth, corn breeding; pot
and field experiments

—culture and fertilizer experiments with cereals

and forage crops, rotations, pot experiments with legumes and cereals

to test the efficiency of soil inoculation; horticulture—cross fertiliza-

tion of apples, vai'iety tests of fruits and vegetal )les, surface and sub-

irrigation for vegeta})les in hothouses, influence of climate on forest-

tree seedlings; feeding experiments
—
comparison of tankage and other

feeds for swine, feeding dairy cows; diseases of plants and animals—
studies of diseases of cattle, sheep and pigs, treatment of oats and

wheat for smut, study of edible fungi, and rusts of sedges; dairying
—

study of moisture content of butter and of methods of pasteurizing
cream for butter making.
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INCOME.

The income of the station durintr the past fiscal \'ear was as follows:

United Stati-s appropriatiun $15, 000. 00

Farm products, incliidinj; balance from 1902 2, 315. 92

Improvement fund 1
,
484. 63

Total 18, 800. 55

A report of the receipts and expenditures for the United States

fund has been rendered in accordance with the .schedules prescribed

by this Department, and luis been approved.

PUBLICATIONS.

The publications of this station received durino- the past fiscal year
were Bulletins U?> and !>-t and the Annual Report for r.M»2. Bidletin

08 is on the influence of condimental stock food in fattening swine,

and Bulletin 04 on di.sea.ses of sheep.

IOWA.

lo'wa Agricultural Experiment Station, Atnes.

Department of Iowa State College of Agriculture and Mechanic Arts.

(iOVERNINc; BO.VKO.

Board of Trustees: (Tovernor A. B. Cummins, Drs Moines; R. C. Barrett {Sitper-

hitendent of Pnhlic Instruction), Des Mo'uiP!<; W. O. McElroy, AV»7oh; W. A. Helsell

{Financial Secretari/), Odebolt; Herman Knapp {Treasurer), Ames; W. K. Board-

man, Nevada; E. W Stanton {Sea-elary), Ames; ¥,. A. Alexander, Clarion; C. L.

Galjrilson, Nen' Ifampton; J. B. Hungerford {Chairman), Carroll; W. R. Moninger,

Murshalltovn; Jas. H. Wilson, Adair; 8. H. Watkins, Libert i/nlle; C. S. Barclay,

West Lifieriy; W. B. Penick, Chariton; John F. Cavell {Custodian), Ames.

STATION STAFF.

C. F. Curtiss, !VF. S. A., Director; Agricid- K. Vj. Little, M. S. A., Assistant Horticul-

turist; Dean. turist.

J. B. Weems, B. S., I'n. D., Afjricultural P>. C. Myers, B. P. A., Assistant Agricul-

Chemlst. tural Chemist.

L. II. Pammel, B. Aok., M. S., I'm. D., C. Larson, B. S. A., Assistant in Dainjing.

Botani.^t. W. H. Olin, M. K. A., Assistant in Farm
H. P3. .Summers, B. S., Entomolo(ji.'<t. Croj)s.

W. J. Kennedy, I>. S. .\., Vice-Director; T. S. Hunt, Assistant Agronomist.

Aniniid If>ist,andnian. Wayne Dinsmore, Assistant Animal Ifus-

(i. L. McKay, Pairging. fiandman.

V.(j. UoMan, M.H., B.Fev., Agronomist. W. J. Rutherford, 15. S. A., Assistant

W. II. Stevensen, B. A., Soils. Animal Husbandman.

F. W. Bouska, B. S. A., Dalr;/ Jiartcrlolo- <!. K. Stayncr, Assislmit .\gro)iomist.

gist. K. i;. r.Mchanan, Assistant liotain,M.

A. T. Erwin, M. S., Assixlmd llorticnllur- .]. E. (Juthrie, M. S., Assistant Entomolo-

w/.
gi.'<l.

C. W. Gay, D. V. M., Veterinarian.

Miss C. M. King, Artist.

S. Do.-. 14S, .->S-2 8
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OKNKKAl, oril.ooi;.

The Iowa Stiitioii li;is contiimcil iiii|)()it:int iii\ est i<,^iit ions in animal

hus])aii(lrv sii])j)l«Mni'nto(l hy coDjxiMliNc t'ccdint,'- cxiMMMiiicnts Mn a

lar<,^(' scale on the Brookinont I'aiiii at Odoholt. l)inin<,' tlic j)ast

winter iJ(»0 steers and oOU hoj^s were fed (PI. II. liiif. 'J).
Tn these

experiments the stock-food companies declined to eooi)erate, and the

experiment was modified so as to test the relatix'e \alue of Sonthern

cattle, as compared with native ran<,»'e and hii^h-hred catth; and the

ellects of ditl'erent amounts of j^i'ain, dillei'ent kinds of roughage,
etc. There were also corn-])reedin<r exjx'i-iments and cultural experi-
ments on the lirookinont Farm, and all (»!' this work was under the

supervision of station ex])erts. Fhe agronomic work of tiie station

has been jifreatly broadened and now includes extensive experiments
in corn breedinj^, corn improvement, and the testin*^ of j)romising
vai'ieties of cereals and j^rasses. In the division of horticulture the

work with hardy fruits and ornamental plants has })een continucnl and

sjK'cial experiments in the l)re(Mlino<)f rosOs adapted to Iowa conditions

have Ijeen undertaken. In the dairy division special investigaticnis in

reference to the water content of butter are beinjr conducted. In

addition to the cooperative enterprises conducted at Odebolt, the

station is cooi)erating Avith farmers in other parts of the State iji the

improvement of corn and other grains, with the liureau of Animal

Industry of this Department in investigations in breeding sheep to

produce a type l^etter suited to range conditions, with the Bureau of

Plant Industry in cereal investigations and tests of novelties intro-

duced ])v the seed trade, and with the Bureau of Chemistry in studying
the available plant food in soils and in sugai'-beet investigations.

The Iowa college has completely reorganized its courses of study
and now ofi'ers four full four-year courses in agriculture specialized

along the lines of animal husl)andry, agronomy, horticulture, and

dairying. The agronomy work has been greatly broadened and

strengthened during the year, and a chair of farm mechanics has been

established in connection Avith it, to which C. J. Zintheo, latel}' of the

North Dakota Agricultural College, has been elected. For the accom-

modation of the woi"k in farm mechanics a fireproof addition to the

agricultural l)uilding, (j<) by loo feet, two stories in height, with two

balconies, has been erected. A new judging pavilion for animal hus-

bandry and agronomy has recently been completed at a cost of about

$15,000. (See Progress in Agricultural Education, p. 600). This build-

ing is 65 feet in diameter, two stories high, octagonal in form, and

su})stantially built of brick, with a slate roof. Al)out 4,000 square feet

of additional greenhouse room has been provided for the departments
of hoi'ticulture, agronomy, and entomology. Kev. A. B. Storms, of

Des Moines, has recently been elected to the presidenc}' of the college
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to succeed W. M, Beaidsheiir, deceased. The professor of horticulture

of the college and horticulturist of the station has resigned to become
dean of the college of agriculture of Ohio State University. The
staff of the station has ])ceu strengthened hv the addition of several

assistants.

The Iowa Station is growing rapid!}' and is strengthening its work

by the organization of a strong stati" and the addition of substantial and

convenient buildings and other equipment for purposes of investiga-

tion. The State is making liberal provision for improving the equip-
ment of the station, l)ut the demand for investigations on a large scale

is far greater than the station can meet with its present funds. Iowa
is one of the greatest agricultural States in the Union, and problems

recpiiring investigation are so nuuierous and inq^ortant that greatly
increased funds should Ik; pro\ided for the station.

LINES OF WORK.

The principal lines of work conducted at the Iowa Stsition during the

past 3'ear were as follows: Chemistry
—studies of adulterants of dairy

])roducts, examination of grasses, soils, waters, and dairy i)roducts;

botany
—

stud}- of grasses of the State, forestry problems, etc.; field

experiments
—cultural and breeding experiments with corn, Avheat,

and other cereals, flax, legumes, sorghum, teosinte, millet, Katir corn,

sugar beets, carrots, and potatoes; horticulture—crossing of fruits,

tests of cover crops, cross pollination of apples in diti'erent' parts of

the State, culture and variet}' tests of celery, tests of ornamentals, top-

working of apples on crab stocks, diseases of plants; animal hus-

bandry—feeding experiments with cattle and sheep in carload lots,

and with horses and swine, conq)arison of pi'oprietary feeds, gluten
feed and meal, and corn; ])reeding range sheep and horses; entomology,
and dairying.

INCOME.

The income of the station during the past fiscal year was as follows:

United States api)ro|)iiatiuii $15, 000. 00

State approiJi-iatioii 10, 000. 00

Tnilividiials L'OO. 00

Fees 5 1 . 00

Farm products 4, Tn'J. !)1

MiHcellaneouH 824. 24

Total 'SO, 828. 15

A report of the receipts and expenditures for the United States

fund has Ix'cn rendered in accoidance with the schedules prescribed

by this Department, and has l)een approved.
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I'lTIU-K^ATIONS.

I'lif
|>iil>li(:it ions of this stMlioii rccciNcd (lining llir

|)!ist
lisc:il voar

Avtir l)iillct ills f.l and (;5-«>S iiixl a spniyiiit^- calciKlar fiti- lltii;;. The

siihjcrts (rcalftl in llic Imllclins were llic clKMiiical <()iiip<)sili()n ot" food

pivsci'N ati\ ("s. the rcstiUs of fccdiiiij- cxiMM-inicnls with cattle and

swine, miseellaiieoiis noles on I'linj^us disoases of plants, the, Cana(hi

thisth' and dandelion, a few of the comnion fleshy fune-i of Ames,
soiulions for' test inu- < ream, seleetine- and ])re])arinLr seed e<»i-ii. and u

catalogue of fiiiils j^i-owinj,'' on the experimental grounds of the Iowa

Kxp(>riment Station.

K^KSAS.

Kansas Agricultural Experiment Station, Mdnhdltnn.

I >c[i;irliii(nt <if Kiiiisiis State A^riciiltiiial College.

<;<)\KI{NIN(i liOAKI).

Bnard of Rej^ents: .1. S. iNIcDowell {Prcsidenl ), Smilli ( 'niicr; ('. E. Frien<l (Virr-

J^residciit), So/diir; Iv T. Fairchild {Trcamiri'r) , Klhinyrlli; K.J. lirock (Loan foimniif-

sio)>er), M<inl>ntt<m; J. W. Berry, Jcnrll; E. R. Nichols [Scvriiar^t fx officio), MunhaUaii;
J. (). Tulloss, Sedan.

STATION STAKK.

J. T. Wiilard, M. S., T>hrrtnr; < 'Iwiiilxt. C. L. Barnes, D. V. M., Asffuttantm Vi'ter-

E. A. I^opeiioe, i\I. A., Entomolotjist. inani thjutrliiniil.

TI. V. Ko]>erts, M. S., Botanist. K. H. Shaw, B. S., A.'<t(istnnt Chernwt.

N. S. jNIayo, M. S., D. V. S., Veter'ni<irinii. R. E. EaKtniaii, ]M. S., Asinstant Horti-

Albert Dickens, M. S., JlortuMlturht. (•lUtiirist.

A. M. Ten Eyck, B. Agr., At/rirn/lurisl. (}. C Wlieeler, Ji. S., A.'<.'<i.'<tant in Feeding
Oscar Erf, B. S. A(ii{., Dairiilvi/, .\tuiii(d Kxpi-rinients.

ITitxJlandman. Alice M. Mellon, B. S., Clerk to Director.

Lorena E. demons, I!. S., Secretani. J. G. Haney, M. S., Siqierintendent of Fori

V. ]M. Shoesmith, B. S., A.'tsi.^tant in- Feed- JTaijs Branch FJ.rperiment Station, Hays.

hig (Did Field Worl\ <). II.EUiii}^, Forcnnni of Fort Hays Branch
(j. A. Dean, B. S.

,
AntiixtanL Kidoiiiologi.^t. Ji^.iyeritnod Station.

L, F. Paul], M. A., Assistant Botani«t.

GENERAL OUTLOOK.

The work of the Kansas Station has been continued during the past

year along nuicli the same lines as formerly. The experiments in

commercial orcharding were A'ery much deranged by the destruction

of a large part of the orchard and Aineyard by the fioods last

spring and have been discontinued. The farm dej^artment has largely
increased its experiments with farm crops, including Aai'iety work
with all the common cereals, grasses, and forage crops, and rotation

experiments with wheat and corn. There arc now about 450 plats

under experiment. The horticulturist in connection with his eflforts

to imi)rove the native fruits is selecting persimmons for the purpose
of securing seedless varieties of larger size and better quality than the
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wild fruit. ^luch the. .stuiic work is Ix'iuu- attoinptcd with tlic
i)ii|):iw.

Quite extensive feedinj*- expei-iiiieiits hiue been made with calves,

cows, and steers in testing" viirious corn and Katir coi'u feeds, skim

milk, buttermilk, alfalfa, and silaj»"C. Experiments are also in progress
to determine the best varieties of {4rasses for permanent pasture, of

annuals for spring and fall pasture, and of crops for silage. The
station is cooperating with the Bureau of Animal Industr}' of this

Department in studying the conditions and limitations incident to the

extension of the dairy industry in the short-grass country between the

Mississippi River and the Kooky Mountains, with the Bureau of Plant

Industry in testing novelties introduced by the seed trade and cereal

investigations, with the Bureau of Chemistry in studying the availa])le

plant food in soils, and with this Ofhce in irrigation investigations.

A new physical science hall has been completed at a cost of $57,000,

exclusive of the heating plant and equipment. This is a tine building,

and gives excellent accommodation for the chemical work of the sta-

tion. The college has commenced the erection of a conuuodious

auditorium with an appropriation of $40,000 made bj' the last legis-

lature, and a dairy building to cost $15,000, which was ])rovided b}'

the same appropriation. The total amount appropriated at that time

for buildings and the maintenance of the college was $240. 2H0, to

extend over the biennial period. This includes $5,000 for an addi-

tion to the shops, $10,500 for additional land, $10,000 for a water

plant, $5,000 per annum for animal husbandr}', $2,000 per amuun
for agrononi}', $1,500 per annum for horticulture, and $2,000- per
annum for farmers' institutes. A number of changes have been made
in the station staff during the yeav. The dairy husbandman, who has

just i-ecently resigned from the station, was made animal husltand-

man, and E. H. Webster, assistant in dairying, Avas made dairy hus-

])an(lman. The latter has now resigned to enter the Dairy Division of

this Department, and is succeeded by Oscar Erf, lately of the ITniver-

sity of Illinois, who is also made animal husbandman. There have

been changes also in the veterinary and chemistry departments.
The work at the Fort Ha3's Bi'anch Station has been largely of a

pioneer character, such crops being growai as could be i)lanted on sod.

An exctdlent crop of wheat was harvested, and tests of macaroni

wheat, l>arley, and a large variety of grasses and forage cr()])s were

made. An orchard of 300 trees and a vineyard of 500 vines have

made good growth. The l(»gislature appropriated a totjil of $32,500

for the su))port of this station during the bieimial period, including

$1,000 for ii-i"igation investigations in cooperation with this Oflice.

The experiments with cereals, grasses, and forage plants in coopera-
tion with the Bureau of Plant Industry of this Dcpai'tmiMit nvi\

conducted at (he I'orl Hays Station and near llalst«'ad. in Har\ey
Countv.
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Till' Kiinsas Stution is doiiit;- cotisidcriihlc uscriil work, hut needs

nunv ^eiHM'oiis suj)j)()r( in order to iiisikc its iii\esti<i'!it ions coniiucn-

sunitc with the aLTricnlt iiial interests of the Stat<'. With the rapid
eidw til of t lie eoUei'-e w itii w hich the station is contiected, and increased

interest in the faiineis' institutes in the Stat<% the duties of the men
on the station stall have heconie too numerous and sevei'c^ to j)erinit

them to Lfivt' !is mueli time and ener<iy to the station work as is most

(U'sirahh'. This could he remedie(l if the institution wei'e more liher-

ally supi)lied w ith funds, so that th(> station stall' could he oru-unized

])rimaiily with reference to the work of inv<'stit<^atin»>' agricultural

prohlenis.

LINES OF WORK.

The ])rincipal lines of work conductiHl at the Kansas Station durinpf

the past year were as follows: Soils— moisture (h'terminations, hacterio-

loo'ical investigations; horticultui'e -interpollinatinj^" apples, selectinj^

aiul imprt)vint^- native fruits; plant hreedinj^
—to increase the protein

content of corn; field experiments
—

^rowin<( drouolit-rcsistant crops,

variety tests of j^rasses; feedinj^ and digestion experiments
—mainte-

nance ration, experiments with wheat and wh<^at sti-aw, feeding calves;

diseases of animals- infectious sore mouth of cattle, cattle distemper,

blackleg, poisoning from weeds; entomology; dairying; and extermina-

tion of ])i'airie dogs and gophers.

INCOME.

The income of the station dui'ing the. past liscal year was as follows:

United Stiites ajjpropriatic )ii $15, 000. 00

State ai.i)n.i)nat ion "I^, 000. 00

Farm ptudncts 5, 511. 61

Balance on haii.l July 1, 1902 1, 74:^ 18

T. ital 25, 254. 79

A report of the receipts and expenditures for the United States fund

has ]>een rendered in accordance with the schedules prescribed by this

Department, and has been approved.

PUBLICATIONS.

The pnldications of this station received during the past fiscal year
were the Annual Report for 1002 and Bulletins 110-11(1 on grapes,

<iuality in l)eef, fattening steei's without hogs to follow, ba))v beef,

growing alfalfa in Kansas, the exact calculation of balanced rations,

destroying prairie dogs and pocket gophers. The station also pub-
lishes a large mnnl)er of press bulletins which from time to time are

collated and reprinted under a regular bulletin number.

« For Fort Hays Substsition.
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KF.T^^TIICKY.

Kentucky Agricultural Experiment Station, Ijexiiujlon.

Pcpartiiu'iit ui till' A^'riniltiiial aiul Mechanical C'ollctjt' <>f Kentucky.

GOVEKNING BOARD.

Board of Control: George 15. Kinkead {Chairman), Lexington; William C. Bell,

Iliirroihlnn'fj; J. K. PattiTHoii, Lexington; M. A. ^co\q\\ {Secretary) , Lexington; D. F.

Frazee, Lexington; Richard C. Stoll, Lexington.

STATION STAFF.

M. A. Rcovell, INI. f^., Director; Cliemii^t. D. W. May, M. R., Animal IIuRhnndman.

A. M. Peter, i\I. S., Chenmt. J. D. Tnriior, B. Fed., SWirtori/ to />/-

H. E. Curtis, M. S., Clinnint. rector.

Harrison < ianiiau, Kntoinologit^t, Botani>^t. R. M. Allen, B. A., Secretary of Food

J. N. IlariH'r, B. S., Agriculturist. Diiision.

J. O. La Bach, M. S., Clinnis:t nf Food Mary L. Didlake, M. S., Assi.'<t<int Ento-

J)iri.'<ion. mologiM and Botanist.

W. II. Sclu'rllius, B. S., Chemist. W. G. Campbell, B. A., A.-^siMant in Co-

J. \\'. Nutter, Assistant Dairyman. ojn'rative Experiments.

O. M. Slu'dd, B. S., Assistant Clieniist. G. N. Keller, Assistant Enttnnologist and

S. D. Averitl, M. H., Assi.4ant Chemi.'tt. Botanist.

GENERAL OUTLOOK.

The Kentucky Station is at present giving more attention to in-

creasing its facilities than to enlarging the scope of its investigations.

However, there has been considerable development of work in the

line of beef production, and a study of economic rations under local

conditions for dairy cattle is in progress. In an experiment in fatten-

ing beef cattle just brought to a successful close, dried distillery grains

proved to be a better feed with corn than some of the by-products

usnally fed. Plans ar(> now under way to cooperate with farmers

feeding large numbers of cattle at the distilleries to determine the

advisal)ility of feeding dried grains or slop. Some problems in horse

breeding are under investigation, also the source and system of sup-

plying water for stock and for irrigation. For two years White

Biirley tobacco has l)een grown under canvas for the purpose of

securing a finer (piality of cigarette wrapper, and during the ]>ast

season a tobacco company has also taken up the work, gi-owing two-

acre lots under shade in live diti'erent counties of the State.

The station continues to cooperate with the Bureau of Plant Industry
of this Department in studying methods of establishing and maintain-

ing permanent pastures, the influence of origin of red-clover seed on

yield of crop, rotation of crops, farm management, and tests of novel-

ties introduced by the seed trade, and with the Bureau of Chemistr}'
on sugar-b(M>t investigations, investigations of the gluten content of

wheat, and studies of availabh> plant food in soils and of the intliience

of environment on the suuar content of nmskmelons. The station is
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(loiiit; :i lar;^*' aiiioiiiil ol' iii.s|)f»(i(iii w oik. ami its stull it'iidcrs assist aiK-o

to the Slate commissioiu'i- of a«,'"i'iciiltui(' in rarnin-s' institutes and to

tho State hoaiil nt" healtli in elieiiiical and l»a(leriolo;;ical analyses.

The iiis[)eetion woiU includes t'ertili/ers, foods, feeding; stuH's, and

luirserv products.
A dairy l>arn. costinn" !?S,r)()0, and some smaller huildinj^s have

recently heen coinpletecj. The liaiii (IM. III. liti'. 1) coidains an ollice,

vetei'inary fooin, hei'dsnian's looin. halhrooui, stalls for lU) milch cows

(IM. III. lie-. 2), l>ox stalls foi' hulls and cal\'es,and the necessaiy stoi"a<ife

space for feed, foraj^e, and heddinjj;'. A new station huildinj,'', costinj^

^20,000, is under construction. It is heine; huilt of pi'cssed hi'ick and

will he wholly devoted to the ofHces and lahoiatories of the various

(li\ isions of the station. The new faiin is heinji- in part laid out for

exjx'rimental work this season tor the first time. The Kentucky Station

now has a lil)eral income, which is devoted strictly to station uses, and

a statl' which is almost entirely rtdicvcd I'l'oin collee-e duties. Tuder

such conditions it is I'apidly securine' such facilities as will (Miahle it in

the near future to ofreatly broaden its work of i n vest ij^-at ion and thus

increase its usefulness to the auriculture of the State.

I.INES OF WORK.

The principal lines of work conducted by thc^ Kentucky Station dur-

ing the past year were as follows: Chemistry; soils; analyses of fer-

tilizers, foods, and feedinj^ stuffs; inspection of orchards and nur.series;

field experiments
—

henij), tobacco, cereals, legumes, fertilizers; horti-

culture; plant breeding
—wheat and sorghum; breeding of animals;

pig feeding; diseases of plants
—broom rape of hemp and tomato rot;

entomology
—the Hessian fly, apievdture; dairying.

INCOMK.

The income of the station during the past fiscal j'ear was as follows:

United States appn>]jriHtioii $15, 000. 00

State appropriation, including balance from i)revious year. . 5, 712. 99

Fees, including balance from previou.s year ;i5, 177. 36

Farm jiroducts, inclu<ling 1)alanco from previous year 9,216.50

]\Ii^:(•(•llaneous, including balance from j)rcvious year 619.81

Total 65, 726. 66

A report of the receipts and ex})enditures for the Tnited States fund

has been rendered in accordance with the schedules prescribed ])y this

Department, and has been approved.

PUBLICATIONS.

The publications of this station received during the past fiscal year
were Bulletins 9S-106. These cover the results of the studj' of forage

plants for Kentucky; varieties of oats and their feeding value; inspec-
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Fig. 1.—Kentucky Station— Dairy Barn.

Fig. 2.—Kentucky Station— Interior of Dairy Barn.
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tioii and iiiialyses of foods; the value of certain grains and by-products
as feed for pigs; conunercial fertilizers; the Hessian

li}'^
—life history

anfl remedies; broom rape of hemp and method of com))ating the

same, and the feeding of dairy cows.

LOUISIANA.

No. 1. Sugar Experiment Station, Audubon Park, New Orleans.

No. 2. State Experiment Station, J'alnn Rout/e.

No. 3. North Louisiana Experiment Station, Calhoun.

Department of I^onisiana State University and Agricultural and Meehanical College.

GOVERNING BOARD.

State Board of Agriculture and Immigration: Governor W. W. Heard, Baton

Rouge; Henry L. Fuqua (Vire-President), Baton Rouge; J. G. Lee {C'omiitlssioner),

Baton Rouge; Thon. D. Boyd (President of State Unirersitg), Baton Rouge; Wm. C.

Stn])l)H {Director of State I'lrperhnent St(dion), Baton Rouge; John Dymond, Belair;

Emile Ro8t, St. Rose; A. V. Eastman, Lake Charles; E. T. .Sellers, Walnut Lane;
Chas. Bchuler, Keatehie; H. P. McClendon, Amite.

STATION STAFF.

Sugar Experiment Station, Audut>oii Park, New Orleans.

AV. C. Stubbs, Ph. D., Director. C. A. Browne, jr.. Ph. D., Chemist.

R. E. Blouin, M. S., A,mstunt Director; G. D. Harris, M. S., M. A., Geologist.

Chemi.'<t. G. B. Taylor, B. S., Assistant Cheini.4.

P. L. Hutchinson, B. S., Cltemi.'it. George Chiquelin, Sugar Maker.

E. F. Lines, As.'<i.'^tanl Geologist. J). Williams, Fann Manager.
Robert Glen k, Ph. (»., B. S., Chemist. J. K. INIcHugh, Secretary, Stenographer.

State ?>xperiment Station, Baton Rouge.

W. C. Stubbs, M. A., Ph. D., Director. C. E. Coates, jr., Ph. D., Chemist.

W. R. Dodson, K. A., B. S., Assistant H. Skolfield, Treasurer.

Director. H. A. Morgan, B. S. A., Entomologist.

W. H. Daliymplc, M. R. G. Y. S., Vet- F. H. Burnette, Horticulturist.

erinarian. B. H. Atkinson, Farm Manager.

North Louisiana Experiment Station, Calhoun.

W. C. Stubbs, J\I. A., I'n. 1)., Director. E. J. Watson, Ihn-ticulturist.

D. N. Barrow, B. S., Assistant Director. Travis McClendon, 7>rt/r(/Hio;(,/V/u//rj/ma;i.

Simuii Raum, P>. S., Chemi.st. L. H. Peevy, Farm Manager.

(JENKKAT. OUTLOOK.

The work of the Louisiana stations folloW'S yery closely the lines

heretofore pursued, special attention being giyen to beef production,

using honuvgiown forage plants and the by-products of rice, cotton

seed, and sugar cane. A very thorough study of the chemical com-

position, digestibility, and feeding yalue of rice ])y-products is being
made. The rotation experiments, tests of forage plants and other

field crops, and the improyement of cotton, sugar cane, and potjitoes

are being continuc^d. The tield experiments at Baton Rouge suf-



122 KKFOKT OK (H-'FICK OK KXI'KKIMKNT STATIONS.

ferod ifi-catlv from (lr(tii<;lit tliis ycjir. At AiuliiWon I'iirk iiiiiiry was

j)r('V(Mitt'(l (Hil\' li\ i iiit^iU ion. I'liis station and the one at C'allionn

ai'o ('(|uij)|)(Ml
I'or irriuation. In cxpciinicnts at Calhoun on li^lit,

pi'rnu*al)l(' soil>. cxtcndinj,'' over tlircc years, tliorc has Ix'cn an average
incroaso due to irri<,^ation '"of 11.5 tons of cane, li».!t bushels of corn,

l.;)0!t pounds of stover, 8 tons of soijrlninu 2.(>S pounds of cotton. I.ST

j)()iind^ of tol)acco. li' 1)ushcls of peas, and 4,208 pounds of waternudon.

At tlie ordinary \alues of these crops there has been an averajj^e money
jifain by irrigation of $81). 20 on cane, $().I>1 on corn, i>8 on sorghum,
§S.5r) on cotton, Sj^K.H;") on tol^acco, $18 on jx'as, and $10 on water-

mcdons. Then* has been an average ])rofit on all crops of $14, despite

the fact that nearly sutiicient moist ui'(» fell in lixio for tli(> needs of

the growing crops."' At Audubon J*ai'U, on the other hand, with

heavier I'ainfall and more compact soils, the a\'ei-age for a series of

years in favor of iiiigation has been small, and in many cases irriga-

tion has been injurious.

The veterinarian is continuing investigations on stomach worms, a

nodular disease of the intestines of she(>p, and Texas fever, lie is

testing a system In' which he hopes to be able to rear healthy lambs

from dams ati'ected with stomach worms or the nodular disease. In all

this work he has the etfective coopei-ation of the entomologist. The

hitter, from a studj' of the life history and hal)its of the cattle tick, is

working out a s^'stem of rotation of fields for tick-infested cattle, which

promises an etfective means of ridding cattle of ticks and controlling

the disease. He is also cooperating with the Division of Entomology of

this Department in studying horseflies, the Mexican cotton-boll weevil,

and mos(iuitoes. The stations are also cooperating with the Bureau of

Soils in a soil survey. The geological survey, wdth a State ai)propria-

tion of $5,000, has been continued. The director is preparing a State

exhi])it for the Louisiana Purchase Exposition, for which an appropria-
tion of $100, (»()(» has been made. The new library, provi(U>d for by

private bequest, and the dormitor}' and mechanical arts buildings, for

which the State legislature made appropriations, are approaching com-

pletion.

The Louisiana stations continue to exert a strong influence for the

improvement of agricultural practice in the State. The work of the

veterinarian in imnnuiizing "cattle against T(»xas fever is doing much
to encourage the introduction of improved beef and dairy animals.

The opportunity for development along these lines is large, as the

stations have shown that a))undant forage is easily produced, and the

by-products of the cotton, rice, and sugar industries furnish a large

amount of cheap concentrated feed. The work with forage plants has

been very comprehensive and successful and has met with so much
favor that there has been a large demand for bulletins on this subject.

As in former years, considerable attention has been given by mem-
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bers of the staff to work in fsiriners' institutes. There is need of

additional funds to investigate probh'nis which the rapidlj'- growino-
resources of the State are bringing up^

—
pro})lenis in animal hus})andrv,

in iirigation for rice and the utilization of rice products, in sugar

protluction, and in cotton growing and the development of means for

resisting the advances of the Mexican cotton-boll weevil.

LINES OF WORK.

The principal lines of work conducted at the Louisiana stations dur-

ing the past year were as follows:

SucAR Station.—Chemistry; bacteriology; soils and soil physics;
tield experiments

—tests of fodder plants and varieties of cane; horti-

culture—tests of home-grown x\ northern-grown seeds; sugar making;
drainage; irrigation.•to? •'••&•

State Station.—Geolog}"; ])otany; ])acteriology; soils; inspection
of fertilizers and Paris green; field experiments

—
forage crops,

legumes, rotations, varieties of cotton and sugar cane; horticulture;
animal husbandry

—
breeding and feeding for beef production; diseases

of animals—inoculation for Texas fever, stud}' of the nodular disease

of tiie intestines of sheep, anthrax, glanders, etc., and entomologT.
NoKTiiKRX Station.—Chemistry; soils; fertilizers; field experi-

ments; horticulture; feeding experiments; stock raising, and dairying.

income.

The income of the stations during the past fiscal year was as

follows:

United States appropriation $15,1X10. 00

State ai)propriation 20, OlX). 00

Fees 10, 000. 00

Farm pn »lucts 1, 8(59. .W

Mit^tellaneuu.s, including balance from previous year 11, 218. <i2

Total 58, 087. 92

A report of the receipts and expenditures for the United States

fund lias })een rendered in accordance with the sch(^dules prescribed by
this l)e])artment, and has been approved.

publications.

The publications of these stations received during- the past fiscal

year were the Anmial Reports for 1!)()1 and l!»U2 and Hullctins C.tl-T-i

on experiments in culti\ ating sugar can(\ broom corn, home-grown v.

purchased seed, pecans, cane borei', a icport on the geology of Louis-

iana, analysis of commercial fertilizers and Paris green, sheep, forage

crops, gra.sses, alfalfa, <lo\"ers. etc.
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MAINK.

Maine Agricultural Experiment Station, Orono.

I >t']>ailiiuiit nl I iii\tTsily of .Muiiii'.

(iOVKKMNC HOARD.

Station Council: Georjjc K. Fellows {I'nsitlfnl), Onmo; Cha><. D. WckkIh {Secrelari/),

OniiKj; .Toliii A. Roberts, XDrwdi/; Clias. I i. Jones, ('uriiiiKi; AIImtI.). Diirnin, Onmn;
A. \V. (iiliiiaii, Fii.rcrofl; Kiit,'<'iie II. I.ihhy, Anhiirti; ('liaw. S. Pojie, .Sftinrhcstir;

James M. Bartlett, Onnio; L. II. Merrill, Orono; V. L. RiisHell, Orono; \\. M. IMuii-

son, OriDio; <i. M. (iowell, Orono.

ST.VnoN S'I'AKK.

("has. I). Wno.ls, r.. S., Dinrlnr. Edith M. l*atch, ]'>. A., Entomologist.

J. .M. Uartlett, M. S., UiemiM. (J. A. Drew, Ph. P., Zoohxjist.

L. II. Merrill, 1'.. S., i'ln-vuM. H. H. Hanson, B. S., .4.s.s/.s^(//< Chetnht.

F. I.. Uu.-isell, I'.. S., V. S., Veterinarliui. S. (". Dinsmore, As.si.sliint i'Jifmixt.

W . .M. Miiiisuii, I'll. I»., Jfurticu/lnrisl. M. B. CunimiufjH, B. S., J.s.v/«/a/(< Iforti-

G. M. (iowfll, M. S., SlocI: Hrriillnij, cnltnrixt.

I'oultni. Annie IVI. Snow, Slrtnn/rdphfr.

GKNEKAI. OUTLOOK.

The woik o( the Maino Stutioii duriiio- the past year has l)een largelj^

a continuation of investigations started in fornier years. The dij^es-

tion investigations with hiiiil)ernien, in cooperation with this Office,

have been continued, and the most reinarkabk' feature noted has been

the verv hirtje dietaries of these men. Dioestion investie^ations with

steers have inchided stu(li(»s n\H)n the eti'ect of ditferent amounts

of protein of the same kind upon dij^^estibility, and the compar-
ative dig'esti))ility of heavy and Yi^ht rations. An experiment is

in procuress to show the effect of different cliemicals u])on the con

servation of nitroo-en in lien manure; also experiments with different

varieties of })otatoes with reference to their resistance to blight, and

the handling of the crop from bliohted fields with the idea of discov-

erino- a method that will check the rot. Methods of seeding grass and

top-dressing experiments with grasses are in progress. Experiments
with the Angora goat for clearing underbi-ush in woods have been

continued. A num])er of box experiments with raw phosphates, in

which turni])s were grown as a solvent crop preceding a crop of toma-

toes, have been finished. AVhen a fair crop of turnips was turned

under, nearl}' as good a growth of tomatoes was secured as when acid

phosphates was used. 'I'he results of the analyses of cereal foods have

been published, and there has t)een such a wide detnand for the results

that a reprint of the bulletin has l)een necessary. One of the features

of the poultry investigations of the past year was a study of the floor

.space needed for different-sized flocks. The results have recently

been pul>lished in bulletin 1»8. Besides the nutrition in\'estigations in

cooperation with thisOflice, the station is cooperating with the Bureau
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of Plant Inclii.stiv in testinj^ vo(jot!i})lps and stndyinf,^ tlio intiuencc of

orijifin of red-clovor seed on yield of crop, and witli the Bureau of

Chemistry in studying the available plant food in soils. By action

of the board of trustees of the univorsit}' the station otlicers liave ))een

relieved of the management of the university farm and jjorticultural

plantation. Meanwhile the station has the same use of this propertv
for the pur})ose of investigation that it has had in the ])ast. Tiic

station building has been eidarged so that its flooi- spac(> is nearly
dou})led, and a new chemical la])()ratory, an entomological lal)oratoiy
and office, and a mailing and reading room have been ]irovided in the

neAV addition. A new poultry house is now being erected. The

department of zoology has l)een discontinued, and the department of

entomology reestablished. For the present a volunteer assistant will

have charge of th(5 entomological work, but it is hoped to eidarge this

work in the near future. It is believed that the changes made in the

organization of the station and its improved facilities will make its

work still more effective. A recent revision of the mailing list by
asking persons desiring to keep their addresses on this list to return

postal cards to the station has shown that the station has the support
of a large farming constituencv. With its present resources it is

wisely restricting its main work to a few lines. Larger funds could

be protita])ly used in the extension of its work in dairying, ento-

mology, and horticulture, and cooperative tield and orchard experi-
ments in different parts of the State.

LINES OK WORK.

The principal lines of work conducted at the Maine Station during
the past year were as follows: Chemistry—a stud}- of the effect of

chenucals on the conservation of nitrogen in hen manure; of the

manurial value of ashes, luucks, seaweeds, and of bone, and of sea-

weed as a cattle feed, miscellaneous analytical work; botany; inspec
tion of fertilizers, concentrated connnercial feeding stuffs, seeds, and

creamery glassware; horticulture—experiments in the selection, ])rop-

agation, and im[)r()vement of l)lueberries; study of hardy fruits and

vegetables; diseases of plants fungus diseases of potatoes and other

plants; fruit and nutrition of man and animals; ]ioultry investigations
—

breeding and feeding experiments; diseases of animals; entomology;
and dairying.

INCOME.

The income of the station during the past fiscal year was as follows:

Unit«^<l States appropriation Jl.'S, 000. 00

Farm i»roflu(rt« 'J, KIH. itL'

Fees .{, ."ilO. 8.5

Balance from j)revions yenr 2S. 06

Total :il, 357. 83
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A rcjxnt (tf (he ii'colpts ;in(l cxjx'iulilui'cs foi" llic riiitcd States

I'lmtl lias Immmi icikIi'IcmI in accordance witli the scIukIuIcs prescriln'cl l)y

tliis I)fpai'tincnt, and has Ikmmi approved.

ri Hl.ICATIONS.

The puhlications of this station received durinjf the past fiscal y<*ar

wcic liidh'tiiis SM-'.M. inchidinu" two reports on fertilizer inspection, a

report on linances and nieteoi'olouv includiiiL;- an index, and ))nHetiiis

on the followinj^ subjects: (Irass thrips, cereal l)realvfast foods,

Nuriatioii of Tr'ill'inni iji'diidi-fldriiiii^ ])otato insecticides and fnn<^'icides

in 11MI:>. oat smut and its pi'evention, the chinch hu^- in .Maine, and

experiments in orchard culture.

MAJ{VI.A]Srj).

Maryland Agricultural Experiment Station, ('ollrtjc I'urk.

DcparUuent of .Murylaml Ajj:riciiltural Colk'ge.

<;()VKKNIN<i i-.OAKl).

Board of Trustees—Agricultural Coiiiniittee : (Tovernor J. AV. Smith, Amidpolls;

Chas. AV. Stanley (Cli<iiriii<iu), Lnurrl; Chas. W. Slajrle, Bdllimorr; Davitl Seilu-rt,

Chursjn-ing; ISInrray Vaudiver, Jlarrc de (Jracc; Chas. A. Councilman, (Ihjnilon;

Allen Dodge, Wa.shbKjton, I). C; Noble L. Mitchell, Bel Air.

STATKJ.V STAFF.

H. J. I'alterson, V>. S., Director; Chemid. E. O. Garner, Superiutemlent of Farm,

J. S. Roliinsoii, Jfortiriiltiirist. llecorder of Kxperinientn.

S. S. Buckley, D. V. S., ]'eterin<iri(i)i. C.F. AusWn, B. H., AKsociale Horticulturist.

W. T. L. Taliaferro, B. A., A</ri<-ii/tiirixl. T. B. Syiiions, B. S., Actimj Eiilornnloi/lst.

C. F. Doane, M. S., Jkiirij JIuKhaii<lman F.Cl^lshnl^[),l^.?^.,AlisistuntI'Jntottlolnf/i.'<t.

and Barteriologiiit. F. H. Blodgett, M. S., Assistant Plant

J. B. S. Norton, M. S., Botanist, Vegetable J'aiJiologiKt, Botani.^t.

Pathologvit. .T. R. Owens, M. D., Treasurer.

11. 11. Howell, Clcrh.

T. H. White, Gardener.

GENERAL OUTLOOK.

The Maryland Station has continued its work along nearl}' the same

lines as formerly. The studies on the influence of preservatives on the

dio-estihility of milk fed to young calves have been closed and results

pu])lished, which, while not conclusive, seem to indicate that no

seriously harmful results followed the use of preservatives, except

possibly the falling out of hair on calves fed for a rather long period.

It is pointed out, however, that there is little or Jio occasion for the

use of preservatives, and a subsequent bulletin discusses at length
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ec-ononiictil iiu'thods for improviiit^ the koopinfr <iii;ilitios of milk with-

out th(! use of preserviitivo materials. Tlie dairvuian is now studviiH"-

the eheTuical elian<^es in the eompo.sition of milk with advanein*,^ lacta-

tion, ineluding in the determinations the casein and all)umen, as well

as the total solids and fat. Attention is also being given to the l>reed-

ing u}) of a dairy herd and the growing of forage crops for dairy cows.

Alfalfa has been produced quite extensively in the State and gives

very satisfactorv results.

The station is experimenting with various methods of seeding and

inoculating the soil and has taken up work with alkali soils, which are

said to l)e (piite prevalent in the State. The chief work of the veteri-

narian has been in connection with an outbreak of tuberculosis in the

herd. About 27 animals are now <{uarantined, this number including

(piitt' a number of young cattle which have been secured in a series

of l)reeding-up experiments with the ordinary cattle of the State. In

the horticultural department the practice of growing green crops and

composting them has proved very satisfactory as a means of keeping

up the greenhouse soil. The entomologist and vegetable pathologist
continue to carrv on incidental investigations in connection with the

horticultural inspection work in the State. The station is cooperating
with the Bureau of Plant Industry of this Department in making
cereal investigations, variety tests of sweet potatoes, and studies of

the influence of origin of red-clover seed on yield of crop; with the

Bureau of Chemistry in investigating the gluten content of wheat

and the influence of environment on the sugar content of musk-

melons, and with the Bureau of Soils in a chemical stud}- of soils and

in making a soil surve3\ There have ))een a numl)er of changes in

the staff during the year, due to resignations to accept positions in

this Department or in other stations.

There is increasino- evidence that the work of the Marvlaiul Station

is influencing the practice of the better farmers of the State, and the

$5,000 appropi'iation given it by the last legislature was evidence of

the ap})reciation in which it is held. It has considerable work in

progress, which is being developed along a few safc^ and iin])ortant

lines, and there is good opi)ortunity for undertaking important in-

vestigations in several other lines. The horticultural interests of

the State ai'c vei-y large, and some of the i)i'ol>lems affecting them are

in need of investigation. This is especially truc^ of diseases and insect

pests affecting horticultural crops and problems in truck growing,

particularly the application of irrigation to the production of market-

garden crops in the vicinity of large cities. At the ])resent time,

however, the funds of the station are not suliicieut to enable it to

undertake additional work.
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LINES OF WOIIK.

TIm* j)rin('i])iil
lines of woi-k coiuhictrd at the Miirvland Station during

tilt' past yrai' wiTc as follows: C-hoinistry analytical work, stud}' of

milk prt'scrvatix t's. t)akin^povvdrr.s, etc.
; soils; licddcxpcM'inionts

—tests

of varieties of gnisses, foraji^e crops, soil iciioxators, corn, potatoes, and

wheat, cultural, t'crtilizcr, and inoculation cxperinuMits. In-ceding and

s(dection of corn and wheat; hoi'tieulturt^ orchaid inanageincnt,

variety tests, cover crops, cultural methods, hreeding and selection of

strawberries and carnations, rotation of vegetables in the forcing house,

systematic study of fiiiit areas in Maiyland; diseases of j)lants; feeding

experiments; dairying; diseases of animals; entomology
—

inspection
of orchards, study of life history of injurious insects.

INCOMK.

The income of the station during the past fiscal 3^ear was as follows:

Unitvil Slates ai.i)n)i)riati«m $15, UUU. 00

State appropriation 5, 000, 00

Farm products 4, 257. 58

Balance from previous year 20. 40

Total 24, 277. 98

A report of the receipts and expenditures for the United States

fund has been rendered in accordance with the schedules prescribed

by this Department, and has been approved.

PUBLICATIONS.

The publications of this station received during the past fiscal year
were the Annual Report for 1902, and Bulletins 83-88 on thinning

fruits, investigations as to the cause of pithiness in celery, feeding

experiments with cows, influence of preservatives on the food value

of milk, the periodical cicada and its occurrence in Maryland in l'.»()2,

and economical methods for improving the keeping qualities of milk.

IMASSACHUSKTTS.

Hatch Experiment Station of the Massachusetts Agricultural College,
Aiii]ierxt.

Department of the Massachusetts Agricultural College.

GOVERNING BOARD.

Board of Trustees—Committee on Experiment Department: James Draper (Chair-

man), Worcester; J. Lewis Ellsworth, BoKtov; William "Wheeler, (_\>nrnrfl; Elijah "W.

Wood, West Newton; William H. Bowker, Boston; Henry H. Goodell, Amherst.
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.STA'IION STAFF,

H. H. Goodell, LT^. D., Pircctur. \V. K. Tfjttinghani, Assislanl ('hmiid

W. P. Brooks, Pii. ])., A(jrici(llnrlst. (Foods and I'Vcdiiig).

-G. E. Stone, Pir. D., BotaniM, Mi/<-ol<jijlsl. K. B. Holland, M. 8., /'Vz-.s/ Clinnirt { Foods

C. A. Goessmann, Ph. D., LL. D., Honor- and Fetnling).

ary Director; Chemist (
Fertilizers

)
. P. H. Smith, B. S.

,
Aaxidaiit Chcnmt (Foods

J. B. Lindsey, Pn. D., C/ic»M*'< (Foods and and Feeding).

FVeding). R. II. Kol)ertson, B. S., Ast<i.'<liiiil Clu'iiiisl

C. II. Fernald, Pn. IX, E)Uoinologi«t. (Fertilizers).

F. A. Waugh, i\I. S., Iforticnlturist. J. G. Cook, B. H., A.i»U<ta>it Cliemwt {Fooda
J. E. Ostrander, C. E., Meteorohxjixt. and Feeding).

F. R. Chureh, Asuiatunt AgriculturiM. II. T. Fernald, Pn. 1)., A^aoi-iate Entoinol-

G. F. Freeman, Ass'stant Botanist, Myrvl- ogist.

agist. (i. O. Greene, M. S., Assistant Jlorlirul-

N. F. Monalian, Assistant Botanist. lurist.

H. D. Ilaskins, B. S., Assistaid Clieniist Alljert Parsons, J>. S., Inspector (Foods

(Fertilizers). and Feeding).
J. E. Halligan, B. S., Assist<int Chcnmt F. F. Hensliaw, Ohservir.

(Fertilizers). G. F. Mills, Trea.mrer.

E. A. Jones, Superintendent of Farm.

GENERAL OUTLOOK.

Tlic work of the Massachusetts Station has not clianocd materially

during the past year. The entomologist has publislied a catalogue of

the Coccidse of the world and the results of studies on the life history
of Aleurodes. He is cooperating with other entomologists in making
investigations upon the relation between temperature and insect life.

In the department of foods and feeding, digestion and milk experiments
with brewers' and distillers' b^^-products have shown that these

materials have a high rate of digestibility, and it is believed that the

brewers' grains furnish cheap and (juite satisfactory' protein sources

for milk producers. Malt sprouts, while giving r(>asonal)ly satis-

factory results, are not particularly to be recommended because

animals object to the taste. Careful and continued observations failed

to show that any of these materials imparted objectionable flavors or

odors to the milk. Digestion tests have also been made with apple

pomace, soy beans, hominy meal, and other concentrated feeds, and

investigations have been started to determine the value of dried blood

as a source of protein for milk production. Tn this depaitment, and

also in the department of agronomy, considera])le attention is being

given to alfalfa, soy l)eans, and cowpeas. Recent trials have shown

that winter wheat and sand vetch sown together about September 1

produce a very desirable green feed for early spring. In the dei)art-

ment of agriculture the tield and pot exi)eriments are l)eing continued

as heretofore, and investigations are being nuide I'elative to tiie feeding

S. Doe. 14S, 58-2 9
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ot t'dw l> tor t'l^o-.s I, ,r t lie
>j)t'ii;il piuposi' ol" dclt riinMiiiL:' llic inllufiicc of

t'iit in tin- ration. Tlir <l('j):irlMicnt of v<'<»'otiil)l(' patlioloj^y iiiid pliysi-

oloj^v lias ))ul)lisli('(l recent 1\ (lie I'csults of invcstijj^utions pcrtaininj^ to

injuries to shade trees fi-oni i'l(>c(rieity. The rcsiiHs of studies of

tomato rots and the iniinin;^- of tomatoes are I'eady for pultlieation,

and studies of the inlhieiu-e of soil texture on the orowth of roses and

of the carnation stem rots hav(> heen undeitaken. The chaiijic of

administration in the dc^partment of hoi'ticulture has resulted in the

inau<:uration of sexend new lines of work, inchidinjj;" exj)eriments in

pruning and j)ropa<4ation, and woik in systematic pomolo^ry. There

are also variet}' tests, cover-crop experiments, cultuial experiments,
and studies of apple soils. The station is cc^operating with the Bureau

of Chemistrj' of this Department in studying the available plant food

in soils.

The Massachusetts Station has a consideral)le amount of work of a

scientitic character in hand, and has recenth' streno-thened its stjitf by
the appointuKMit of a nun)b(>r of assistants who liave no colleire duties.

A simplitication has ))een made in the method of accounting- and a

system of dill'ei'ent-colored vouchers adopted for dili'erent funds. The
chemical department has better facilities for exact ash analysis, con-

sisting of platinum apparatus for incinerations to secure more exact

results regarding the composition of plants. The college has erected

a new building, which includes a Avomen's dormitory and a dining hall

for students. The State has given funds for (piitc an extensive col-

lege and station exhibit in the educational building at the Louisiana

Purchase Exposition.

LINES OF WORK.

The principal lines of work conducted at the Massachusetts Platch

Station during the past 3'ear were as follows: Chemistrj'
—miscellaneous

analvtical work, studies of legumes and plants affecting the quality of

butter; meteorolog}' ; anal3^sis and inspection of fertilizers and concen-

trated commercial feeding stuff's; inspection of creamery glassware and

inus(>iies; field experiments
—soil inoculation, plat experiments with

fertilizers, grasses, and various farm crops, supplemented by similar

pot experiments; horticulture—varieties of peaches, grapes, and

other fruits, raspberry hy))rids, investigations with plums, study of the

effect of electricitj^ and illuminating gas on plants and trees; diseases

of plants, especially those of melons, cucumbers, and lettuce; diges-

tion and feeding experiments; diseases of animals; entomology
—

stud}^ of the life history* of economic insects and the use of insecticides;

and dairying.
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INCOME.

The income of the .station diirinj^the past fiscal 3'ear was as follows:

United States appropriation $15, 000. 00

State appropriation 11, 200. 00

Fees 4, 215. 25

Farm products 2, 298. 12

Miscellaneous 3, 291 . 04

Total 36, 004. 41

A report of the receipts and expenditures for the United States fund

lias been rendered in accordance with the schedules prescribed by this

Department, and has been approved.

PUBLICATIONS.

The publications of this station received during the past fiscal year
were Bulletins 83-87, Meteorological Bidletins 157-173, and the Animal

Report for 1902. Bulletins 83, 84, and 85 contain reports of the inspec-
tion of fertilizers and feeding stuffs; Bulletin 86 is on orchard treat-

ment for the San Jose scale, and Bulletin 87 gives the results of seven

years of pathological and ph3^siological studies of cucumbers under

glass.

IVnCHIGAN.

Experiment Station of Michigan State Agricultural College, Agricultural

College."'

Department of Michigan State Agricultm^l College.

GOVERNING BOARD.

State Board of Agriculture: Chas. J. Monroe (Premdent), South Hnvim; T. F.

Marston, Bay dhj; Chas. F. Moore, St. Clair; W. II. Wallace, Bay Port; (governor A. T.

Bliss, lAinsing; Jonathan L. Snyder {Prcndeid of the College), Agricultural College; E.

P. Allen, Ypsilanti; R. D. Graham, Grand Rapids; L, W. Watkins, Manchester; B.

F. Davis {Treasurer), Lansing.

STATION STAFF.

C. D. Smith, M. S., Director; Agriculturist. M. L. Dean, Assistant HorticultHri.it.

L. K. Taft, M. S., Horticulturist. B. O. Longyear, B. S., (hn.'^ulliiig Botanist.

K. S. Shaw, B. S. A., Live Stock. Mrs. L. E. Landon, Librarian.

K. H. Pettit, B. S. Agr., Entomologist. T. A. Farrand, in charge of Substation

C. E. Marshall, Pii. D., Bacteriologist. {South Haren).

F. W. Rohison, B. S., Chemist. L. M. (Jeisniar, in charge of Substation

V. S. Kedzie, M. S., Associate Chemist. {Chatlunn).

(t. A. Watennaii, M. D. C, Consulting A. R. Potts, Foreman.

Veterinarian. Cassius Parsons, Clerk, Stenographer.

« Freight and express address, Lansing.
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GENERAL OUTLOOK.

Tlic Micliinaii Stjilion has coiitiiiiicd to <ii\t' jjioiniriciict' to invosti-

j^atioiis with sn«;iir Itccts and h'^uminoits phiiits, but tlic; naturo of the

investijifations is such that no results ah)M<r these lines of a positive
nature have lieen aiuiounced durinn^ the past year. A dij^estion ex-

periment witii su^iu-l)('»'t l)id[) to determine its intluenee on a ration

otherwise made up of hay and corn indicated no chanjj^e in the dijjesti-

bility of tliese factors. Vetches jrrown at this station show a tendency
to hecome dang-erous weeds. In addition to the cultural and varietal

experiments with legumes, the study of their root nodules and the

bacteria |)eculiar to each legume is occupying the entire time of an

assistant l)acteriologist. The entomologist has been giving especial

attention to a study of means for controlling the mos<{uito nuisance,
and has made some interesting o])servations on an entomophthorous
disease of mosquitoes, which lie is now propagating. The veterinarian

has successfully used gasoline in the treatment of sheep for intestinal

and stomach worms. The ])otanist has made a stud}' of edible fungi,
and published a ))ulletin on some of the common sorts. He has also

made a classitication of the vetches. Some interesting experiments
in greenhouse construction and management are also in i)rogress.

These include the construction, drainage, and aeration of beds for

forcing tomatoes, cucumbers, etc. In the dair}'^ division the work
"with cheese resulted in showing a marked gain from dipping the cheese

fresh from the hoop in paraffin.

Among the recent! v inaugurated investigations are a number of

feeding and digestion experiments, studies of poisonous plants and of

diseased cattle on the sand}^ areas of Michigan, and experiments with

legumes, soil inoculations, and sand-])inding plants. The station is

cooperating with a number of farmei's in testing soil inoculations with

legumes, in fertilizer, cultural, and variety tests of sugar beets, and

in growing soy beans, cowpeas, and alfalfa. It continues to cooperate
with the Bureau of Plant Industiy of this Department in experiments
with sand-binding grasses along the lake shores, in studying the influ-

ence of the origin of red-clover seed on the yield of crop and in growing

sugar-beet seed, and with the Bureau of Chemistr}' in the investiga-

tion of sugar-beet problems, the gluten content of wheat, and the

available plant food in soils. The sul)stations at South Haven and at

Chatham have been maintained, as heretofore, with State funds.

A laboratory with complete etiuipment for the chemical work of the

station has been fitted up in the veterinary building. The recently

completed bacteiiclogical laboratory (PL IV, fig. 1) provides not onl}'^

an excellent bacteriological ('(juipment for students, but also stalls and

hospital w^ards for animals and first-class working lal)oratories for the

station bacteriologist and his assistant. A description of the labora-



Senate Doc. No. 143. Plate IV.

Fig. 1.— Michigan College and Station—Bacteriological Laboratory, with Stalls
AND Hospital for Animals in Rear.

'^M^ ^ ^T%Jmi£m^
l^sfi

Fig. 2.— Missouri College and Station—Laboratory for Animal Breeding.
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toiy is to be pul)lisli(Ml soon in a spcciul icpoi-t. Tlu^ Michioan

Station is making- oood proo-rcss in tlic iinprovcinrnt of its ('(juipnicnt

and the prosecution of useful lines of ^vork. It eould protital)ly give
increased attention to horticulture hy instituting more thorough and

comprehensive investigations along this line, and the resources of the

station might well he enlarged for this purpose.

LINES OF WORK.

The principal lines of work conducted at the Michigan Station during
the past year were as follows: Chemistry

—
analysis and control of

fertilizers and feeding stutls. analvsis of breakfast foods and condi-

ments; bacteriology
—aeration of milk, its effect on gases, souring,

etc., study of milk supply and the bacteria of the dair\'; soils; field

expeiiments
—

fertilizer, cultural and variety tests with sugar beets

and man}' other field crops, production of sugar-beet seed, rotations,

experiments with cowpeas, soy beans, and other legumes, breeding
and selection of wheat; horticulture—variety tests and orchard manage-
ment: diseases of plants

—
fungus diseases of the sugar beet, clover,

and fruits; feeding experiments
—utilization of cowpeas, soy beans,

and other legumes, comparison of corn silage with dried corn fodder

and with l)eet pulp, fattening lambs with beet pulp; diseases of animals;

entomology, and stable hvgiene.

INCOME.

The income of the station during the past fiscal year was as follows:

United States appropriation $15, 000. 00

State appropriation
«
5, 000. 00

Jees 2,120.00

Farm produces 2, 681 . 10

Miscellaneoui?, including Ijalance iruiu previous year 2, 824. 69

Total 27, 625. 79

A report of the receipts and expenditures for the United States fund

has been rendered in accordance with the schedules prescribed by this

Department, and has been approved.

PLTBLICATIONS.

The publications of this station received during the past fiscal year
were Bulletins 109-20S, Special Bulletins 15-19, and the Annual Report
for 19(11. The Annual Report contains brief repoits by the director

and the heads of the different departments and reprints of Bullt>tins

193-2»t2 and Special Bulletin !'». The liulletins in the regular series

include reports of the inspection work of the station, reports from the

substations, and the records of investigations on the aeration of milk;

a For substations.
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cowpoas, soy hcuiis. mikI winlci- \(Mcli; some insects of llic yonr lltol,

liK)s«|iii(o(>s iiiul other insects of tlie year I'.MCJ; notes on small I'riiits;

suiiar-l)eet exp(>riMieiils ll>(»i!, and Miclii^an innslirooins. Tlie special

bulletins include two spray calendars, technical repoits on iheacratioii

ot" milk, and the invest i<iat ions with iiios<iuit()os, and a hulletin on suji^ar

beets ill the upper Peninsida.

MIT^XF.SOTA.

Agricultural Experiment Station of tlie University of Minnesota, *S'/. Anthony

I'arL; SI. J'aul.

Department of the University of ]\Iinnesota.

GOVERNING BOARD.

Board of Regents: Greenleaf Clark {!'resident), St. Paul; William M. Liggett, St.

Anthony Park; Stephen Mahoney {Secretary), Minneapolis; Elmer E. Adams, Fergus

FaJh; Thomas Wilson, ,Sy. Paul; A. E. Rice, Wilhnar; O. C. Strickler, New iJlm;

James T. Wyman, Minneapolis; T. \j. Schuriiieier, St. Paul; Governor Samuel R.

Van Sant, Winona; Cyrus Northrop, Mi))neajjolij<; John W. Olsen, Albert Lea; J.

E. Ware, {Treasurer), Minneapolis.

STATION STAFK.

W. M. Liggett, Director. T. A. Hoverstad, R Agr., Superintendent

W. M. Hays, M. Agr., Agriculturist. of Substation {Crookston).

S. B. Green, B. S., Hortinilturist. H. H. Chapman, B. S.,B. Agr., Superin-

Harry Snyder, B. S., CheniiM. tendent of Substatio)i {Grand Rapids) .

T. L. Haecker, Dairy Husbandman. J. A. Hummel, B. Agr., Assistant Chemist.

M. H. Reynolds, M. D., V. M., Veteri- C.T.Bu\],B. Aok., A.m.^ta.nt Agriculturist,

narian. A. J. Ruggles, B. S. A., Assistant Ento-

F. L. Washburn, M. A., Entomologwt. mologist.

Andrew Boss, Animal Husbandman. J. A. Vye, Secretary.

Beyer Anne, Farm Foreman.

GENERAL OUTLOOK.

The work of the Minnesota Station has not changed materially during
the past 3'ear. Breeding- investigations with cereals and grasses in

cooperation with the Bureau of Plant Industry of this Department
and with other northwestern stations continue to occup}^ a ver}'^ promi-
nent place in the work of the station. The station has also continued

to cooperate with the Bureau of Chemistr}^ in studying the available

plant food in soils, with the Bureau of Statistics in securing data

relating to the cost of growing field crops and to farm management,
and with this Office in nutritioji investigations. A study of mosquitoes
in cooperation with the Division of Entomology has also been under-

taken. The entomologist has succeeded in breeding the Hessian li}^

and has thus been enabled to make some advance in the knowledge of

this insect. The station chemist in connection with his investigations
on the food and nutrition of man is planning to take up work with

macaroni wheats.
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The .substations at Oriiiul Rapids and Crookston have been continued,

as hri('t()f<)n\ suijported l)y Stiite funds. At the latter place there

arc iield experiments inchiding" variety tests, rotations, and cultural

experiments with ihv principal cereals, and the seeds of promising
varieties arc distri])utcd throughout the region in which the station is

located. It is planned to close out some of the work at this station

and during the past season some progress has been made in this direc-

tion. Su])sequenth' experiments in animal husbandry will be devel-

oped, and a new l)arn and a silo are to be erected for this purpose.

The substation already has a poultry plant, and the experiments with

poultr}^ have resulted in some development of both conunercial and

farm ^wultry raising in the vicinity. There are also forestry experi-

ments, tests of different kinds of vegetables, and some work with

hedges. The matter of farm drainage is also being agitjited, and a

movement has been started for the establishment of an agricultural

high school at Crookston for Hcd River Valley pupils.

The Minnesota Station continues to be a strong factor in the devel-

opment of the agricultural interests in the State. It has quite a liberal

income and the last legislature made grants for new buildings for the

college and station amounting to ^,300,000, and yet the demands made

upon the station are so great that it has been necessary to curtail some

of the investigations during the past year for lack of sufficient funds.

The university has recentl}^ come under the management of a State

board of control, established to manage the ffnances of all penal,

charitable, and educational institutions in the State.

LINES OF WORK.

The principal lines of work conducted at the Minnesota Station dur-

ing the past year were as follows: Chemistry of soils and farm crops;

lield experiments
—

rotations, tests of varieties of cereals and forage

crops, proportion of flax and wheat to use when sown together, time

and depth of seeding grains and amount of seed, methods of seeding

grasses; horticulture—tests of varieties of fruits and vegetal)les, use

of wind-])reaks, testing hardy stocks for apple trees, improvement of

native fruits; forestry; diseases of plants; food and luitrition of man;

plant and animal breeding; feeding experiments; diseases of animals;

entomology, and dairying.

INCOME.

The income of the station during the past fiscal year was as follows:

United States appropriation $^^, W^. 00

State ajipropriatioii, iiicliulin.L' suhstatioiis 41^, 8S2. 06

Farm products, including substations V.i, 1.S7. 14

Total 72, 019. 20
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A ro]><)i( of ill.' rrc''i|)(s ;iii<l txpciiditijrc:? for (lit' United Stjitcs fund
,

Im^ Immmi i('ri(lcrc(.! in :i((</i<l:iii(c' with lli(v schociiilrs j)r('.s(''rilK'd liy tJii.s

l)('l»:irtiiiciil. .iiitl lins Ki*(.Mi :ii)i)r<)\ «'d.V
*

^ ^

I'i:HLIC;ATlf)NS.

The pulilications of Mi is" .station
i('c<|iv(>d dui-in^f tho 'past fiscal j'oar

were BulW'tins Ti^.-Sl juid the Annual H(>port for 1902. The j<ii))jects

of the i-co-uhir huUctins are as follows: GrowinjLj' swine of various

l)ri'('d>aud crosses; human food investie-ations; fattenin'*;- lHnil)s, IKOii;

fattcnino- steers, VM)'2: insects notably injurious in 19(l'2; experiments
in sheep husl)andry; irni'stie-ations in milk production; alfalfa, its

chemical (l(>velopment, feedinj^' value, and dig-esti))ility; the digesti-

Itility of ho*^- millet; review of the woi'k of the Northeast Experiment
Farm since its orcranization in May, 1S9().

MISSISSIPPI.

Mississippi Agricultural Experiment Station, Agricultural College.
c

Department of Mis.«issippi Agricultural and Mechanical College.

COVERNING HOAKI).

Board of Trustees: Governor A. H. Longino {President ex,offieio), Jackson; R. C.

¥>.mg {Scrrdarij), Agricultural College; Thaddeus Lamptou {Treusurei') , Jackson; F. I",.

Hogan, Slarkrillc; T. L. Wainwright, Sloneirall; T. C. botkery, Lore StxPtion; J. T.

Harrison, Columbus; W. C. George, Greenwood; W. H. Morgan, Slwjipardto^i'n; J. .1.

Conian, Jackson; Henry L. AVhitfield, Jackson; A. T. Dent, Macon; J. B. Bailey,

Conehatta; .T. C. Hardy {President of the College), Agricidlural fJoUege.

• STATION STAFF.

W.L.Hut*hinson, M.S., Z>ir-ec<or; C7iemis<.' A. B. McKay, B^ S., Horticulturist.

E. B. Ferris, M. S., Assistant Director in J. C. Robert, V. Isl. D., Veterinarian.

charge of McNeill Substation. AV. R. Perkins, M. H., Associate Chemist.

E. R. Lloyd, M. S., Assistmd Director; II. 8. Chilton, B. S., Assi.^tunt Chemist.

Agriculturist. J. S. Moore, M. S., Daii-y Husbandry.
G. W. Herrick, B. S., Botanist, Entomolo- R. C. King, B. S., Treasurer.

gist. John Phares, Fin-rmanofMcNeillSubstation.

Maude Butler, Stenographer.

GENERAL OUTLOOK.

The Mississippi Station continues to direct its efforts mainly to the

solution of problems in animal production, dairying-, and the improve-
ment of soils. In animal production the experiments with beef cattle

in testing the relative value of home-grown and commercial feeds is

most extensive. Incidental to this work is the investigation of prob-
lems in producing pasturage and ha}', the latter from wheat, oats, cow-

peas, sorghum, and Johnson grass. In dairying various problems in

« Tek'grai>h address, Starkville. Express and post-office address, Agricultural College.

Freight address, A. and M. College Station.
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foofliii>i' jiiid carino- for ])uro-l)rofl cows and in liandliiiL;" dairy ])r()ducts

arc rcccivinji' attention. Kocent cxjx'rinuMits w itli a Hock of altoiit 45

sluH'i) indicate that tlicse animals arc well suited to the conditions

existinj^- in the State and desirable in farm practice. Work has also

been started with swine and with brood mares for raisino- nudes. The
woi'k with soils has included analytical work, the improvement of

pastures, and a soil survey in cooperation Avith the Bureau of Soils

of this Department. The entomolog-ist has published results of his

work with chicken mites and the Colorado l)eetle, and is giving con-

siderable attention to the harlequin cabbage bug, San Jose scale, l)ean

leaf beetle, and the cotton ])()11 weevil. These investigations are in

cooperation with the Division of Entomology of this Department.
The investigations with fertilizers have been conducted mainh' at

the McNeill Substation, although some work of this kind has l>een

done in connection with the horticultural work at the station, and

some in cooperation with farmers. The McNeill Su))station is located

in the longleaf pine region of southern Mississippi, where the soils

are unproductive without the use of fertilizers of some sort. The
results obtained with fertilizers under several different crops last 3'ear

indicated a need for superphosphates and nitrogenous fertilizers, Ixit

not for potash. Green manuring tests, pasturing experiments, and

rotation experiments are also being made at the substation.

The Mississippi Station has a considerable amount of \aluable work

in progress in all of its departments. A new science building for

the college will give the stiition better querters for its departments of

agriculture, horticulture, and entomology. During the \'ear there has

been considerable progress in making a clearer difl'erentiation of col-

lege and station work with definite assignments of land for experimental
work in horticulture, agronomy, animal production, and dairying, and

a lessening of the college duties of station men, with readjustment of

salaries to the advantage of the station. The station is, therefore, in

a much better position to conduct investigations of real and permanent
value to the agriculture of the State. The State is showing its appre-
ciation of the work of the station by more liberal contributions to its

resources, but considering the predominant agricultural interests of

Mississippi, the opeiations of the station could be profitably conducted

on a larger scale than its present revenues will permit.

LINES OF WORK.

The principal lines of work conducted by the Mississippi Station

during the past year were as follows: Soils—restoring and maintain-

ing fertility, study of artesian waters, methods of preventing erosion,

and restoring washed soils; fertilizers; field experiments
—growing

pasturage and forage crops, testing varieties of wheat, oat.s, and

cotton; horticulture; animal husbandry
—beef production, combined
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willi s\viiu> and slici'i) piodiiclion; daiiyiiii;': diseases of aiiiniais—
Texas re\'er and odier diseases; entomology chicken mile, and insects

allcctine- (li(' leading' j:arden and I'arni products.

INCOMK.

The income o1' the station during tlie past fiscal ye.ir was as follows:

Tnitcd States appropriation $15, 000. 00

KariM i)ro(ln(ts 80K. 07

Miscellaneous, inchidiiifr lialance inmi previous year 1, 409. .30

Total 17, 217. :M

A report of tho receipts and expenditures for the United States fund

has been rendered in accordance witli the schedules prescribed l)y this

Department, and has been approved.

I'UBLICATIONS.

The puldications of this station received during the past fiscal 3'ear

were Bulletins 76-80 and the Annual Report for 1902. The bulletins

included reports of investigations on beef cattle, the chicken mite, and

the work of the year at the McNeill Substation, and a farmers' institute

bulletin.

MISSOURI.

Missouri Agricultural Colleg-e Experiment Station, Columbia.

Department of the College of Agriculture and Mechanics Arts of the University of

Missouri.

GOVERNING BOARD.

Board of Curators—Executive Committee: Walter Williams (Chairman) , Columbia;

Campbell Wells, Platte Cliij; J. F. Gmelich, Boonville.

Advisory Council: The Missouri State Board. of Agriculture.

STATION STAFF.

H. J. Waters," B. S. A., Director. G. M. Tucker, B. S., Ph. D., Agronomist.
F. B. Mumford, M. S., Acting Director; W. L. Howard, B. S., Assistant Horticul-

Animal Breeding. turist.

Paul Schweitzer, Ph. D., LL. D., Chemist. B. M. Duggar, Pn. D., Botanist.

3. C.\Vh\tten,M.S.,Vn.T)., Horticulturist. H. S. Reed, B. A., Assistant Botanist.

J. M. Stedman, B. S., Entomologist. R. M. Bird, Pn. D., Acting Chemist.

G. I. Reeves, B. ^.
,
Assistant Entomologist. E. H. Yaxor, V*. A.., Assistant Horticulturist.

J. W. Connaway, M. D. C, M. D., Veteri- M. W. Harper, M. S., Assistant in Feeding.
narlan. John Schnabel, Gardener.

C. H. Eckles, B. Agr., M. S., Dairying. J. G. Babb, M. A., Secretary.

E. B. Forbes, B. H., Animal Husbandman. R. B. Price, Treasurer.

Estelle Hickok, Clerk, Stenographer.

a On leave.
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OENERAI. 0I:TI,00K.

The work of the, Missouri Stutioii has progressed steadily and in a

very satisfactory manner. In the department of animal husl)andrv

cattle-feeding experiments of considerable importance, partly in coop-

eration with the Bureau of Animal Industry- of this Department, have

l)een conducted to determine the economy of using- cotton-seed meal

for fattening cattle and the efticiency of Missouri ])luegrass for tinish-

ing prime cattle. Breeding experiments with guinea pigs, mice, and

pigeons have been undertaken to determine, among other things, the

influence of birth weight upon development and maturity. It has been

found that a heavy birth weight is distinctly favorable to vigorous

development and early maturity. Other problems in breeding will be

undertaken and given prominence in the work of the station. The

horticulturist has continued his investigations on the culture and care

of fruits, and is doing considerable work in grafting and selecting.

The relation of color of twigs to hardiness of peach trees is l)eing

investigated, also problems in the irrigation of strawberries, garden

vegetables, and nurser}' stock in cooperation with this OfBce. In

dairying some of the problems studied are an improved method of

testing cream for fat, the effect of spaying milch cows, and the eco-

nomic value of fly repellents. In the chemical department a dry Bor-

deaux mixture has been devised. The agronomist is studying rotations,

alfalfa culture under various soil conditions, and northern and home-

grown seed of wheat, oats, and corn. He is cooperating with farmers

in growing alfalfa and in testing fertilizers for corn and soil inocula-

tions. A part of this work is also in cooperation with the liureau of

Plant Industry of this Department, with which the station is cooperat-

ing in testing the formation and management of meadows and pastures

and the influence of origin of red-clover seed on yield of crop. With

the Bureau of Chemistry the station is studying the available plant

food in soils and investigating the gluten content of wheat.

The Missouri Station is growing rapidly in lunnber of investigators

and material equipment. Its building operations of the past year,

which have included the completion of a fine new !i^4( 1,000 stone build-

ing for horticulture, botany, and entomology, a stone building for vet-

erinary science and animal husbandry, including a laboratory of animal

breeding (PI. IV, tig. 2), and new barns and feeding sheds, have tempo-

rarily interrupted its work in some lines, l)ut it is in better shape than

ever before for work of high grade. It is making an int(Mesting and

very valuable study of "bal)y beef" production. Dairy work is being
tiiken up and has a close connection with work in b(>ef production.

The fruit interests of the Stjite now exceed those of an}' other State in

area of orchards, and its work in this line is a prominent feature. The

station continues to take quite a prominent part in the farmers' insti-



1 4<l KKI'ORT OF OFFICE OF EXPEKIMKNT STATIONS,

tutc work niul. \vliili' this ciid'oaclics mxMi tlir tiinr dI llic sliilioii lucii,

i( has h('(Mi <|uili' Ih'ihIk i.il in Itriiij^iiiii" ''"' shilion proiiiiiiciillv hcf'orc

the f:iriut'i>, who in I urn hiuc ji-ivcii il thcii- ((inrKhMicc and suppoiM in

ji niiirkod (Icn'ivc. Tho station men arc also (h)in<i- much to aid in the

work of tho collo»,''0 of at^riculturo tor the introduction of clonientsiry

a«iri( idt uic teaching in tho ])ul)li{- schools. The station director lins

Itccn liixen leave of al)seMce foi- the purpose of takin*,*- ehar<;e of the

preparation of the State at^ricuitural exhibit at the Louisiana Purchase

Exposition, and Prof, F, JJ. Muniford has been made actinj^- director,

C'onsiderin<jf its limited revenues this station is doinj^ a r(dati\'ely

larjife amount of useful work, and now that hettei' facilities have been

pro\i(led in the new buildin<;.s it could pi-olitat)ly utilize lai'j^er funds

in extendii\*;- its operations, which, in view of the j^reat at^ricultural

interests of the Stsite, should 1)0 conducted on a larger scale.

IJNES OF WOKK.

The principal lines of work conducted at the Missouri Station during
the past year were as follows: Chemistry

—
-inspection of fertilizers,

study of food adulterants and fungicides; field experiments
—cereal

and forage crops, fertilizers, rotations, renovating worn-out soils;

horticultur(>—experiments with apples, plums, grapes, poachers, pears,

small fruits, and nuts, breeding experiments with fruits, diseases of

apples; •l)i-eeding experiments; feeding experiments with beef cattle,

sheep, and swine; diseases of animals, especially those of swine;

entomology
—

stud^' of ticks on cattle, parasites of sheep, and insects

affecting fruits; dairying; and drainage and irrigation,

INCOME.

The income of the station during the past fiscal year was as follows:

United States appropriation _ $15, 000. GO

Fees - - 2,488.44

Farm products 2, 838. 46

Balance from previous year 3, 229. 61

Total 23, 556. 51

A report of the receipts and expenditures for the United States

fund has been rendered in accordance with the schedules prescribed

by this Department, and has been approved,

PUBLICATIONS,

The publications of this station received during the past fiscal year
were Bulletins 51-00 and Circulars of Information 10-16. The subjects

treated in the bulletins are as follows: The chinch bug, influence of

height of wheel on the draft of farm wagons, breeding experiments
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witli sheep, two insects injurious to the strawberry, pruning peach

trees, dairy husbandry, raising calves with skim milk, feeding the dairy

cow, corn improvement for Missouri, and a new Bordeaux powder.

Missouri State Frmt Experiment Station, Mountain Grove.

(iOVERXING BOARD.

Trustees: J. C. Kerby {PresidaU), West Plains; C. B. JMcAlee {Treasurer), Springfield;

T. M. Culver {Secretary), Koshkonong.

STATION STAFF.

Paul Evans, Director. F. W. Faurot, B. S., Assistaid in Investiga-

Frank Horsfall, B. S., Assistant Ilorticul- tion of Plant Diseases.

turi'
'

A. M. Swartwout, Field Assistant.

GENERAL OUTLOOK.

Owing to the crop failure of 1902 the Missouri State Fruit Experi-
ment Station decided to defer experimental work on diseases and

insects injurious to fruit until next year, and devote attention more

especially to extending the orchards and making general improve-
ments. These orchards now contain 260 varieties of apples, 200

peaches, 160 strawberries, 100 grapes, and quite a niim>)er of rasp-

berries, blackberries, currants, gooseberries, and other small fruits.

The orchard of seedlings bred at this station now includes over 1,200

varieties, comprising peaches, apples, and strawberries. It is the

intention of the station authorities to make the practical work, such

as the testing and improvement of varieties, a prominent feature. At
the same time considerable attention will be given to the studv of the

more important diseases of orchard and small fruits. A new barn and

an implement house have recently' been completed, and plans are being
made for a greenhouse to be erected during the next season.

LINES OF WORK.

The principal lines of work conducted at the Missouri State Fruit

Experiment Station during the past year were as follows: Horticul-

ture—experiments with fertilizois and cover crops for orchards;

breeding experiments with apples, peaches, and strawberries; orchard

survey; tests of new land for orchard purposes; study of crown gall,

bitter rot, root rot, and other diseases atl'ecting fruits; ('xpcriineiits

and studies of injurious insects; experiments with insecticides and

fungicides, and inspection of orchards and nurseries.

INCOME.

The station is supported entirely l>y State appropriations, the amount
for the years lJi08 and IIH»4 l)eing S:^,2,0()i). Of this sum a total of

$10,740.39 was expended during 1908.
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MONTANA.

Montana Agricultural Experiment Station, liit-.nmin.

l)»'j)artim'iit nf the Moiitana ('m11c;_'c df Ajiiicultiiri^ uikI Mechanic Arte.

• (lOVKKNINti ItOAKI).

Ivxecutive Ixuiril: Walter S. Ilarlinaii {/ 'resident), Jiozernan; Peter Kodi (Si-cn'tartf

1111(1 JVi'di^urer), Buzeiium; .loliii M. lv(jbiiifion, Bozanan; Joseph Kountz, Bozemnii;

K. W. Laiiiine, Bozanan.

STATION STAKK.

S. Fortier," 31. 1')., IHrccAur; Jrriijaliou ii. W . Fisher, Ji. S., AnKUituiU llorticid-

Eugineer. lurut.

\' . K. Cheaiiut, Chemist. Eihnund lUirke, Asi<i'itaiit Chemist.

V. n. Liiilield, B. S. A., Ariliir; Diirdor; J. W. Blaiikiiiship, Pii. I)., Botanist

Agriculturist, Animal Iliisliaiubiiaii. II. A. C(Kjley, 13. IS., Zoologist.

\\. J. F^Uiott, A.'isistant Ikiiri/ma7t.

M. A. Lamnie, Stenographer, Clerk.

(GENERAL OUTI.OOK.

The Montana Station has continued many of the investigations pre-

viously reported, and has arrived at some conclusions of considerable

value. The data from four years' experiments in feeding steers and

sheep in carload lots are now available for publication. The residts

of investigations with poisonous plants have been pu])lished and some

suggestions made which, if put in practice, should lead to a great
decrease in the poisoning of animals. The investigations with sugar
beets show that a number of valleys in Montana, particularly those of

the Bitter Root and Yellowstone rivers, are well adapted to the pro-
duction of sugar beets. The pure-food investigations have ))rought
some valuable results. The station has recently announced its di.scov-

er}' of .salic3dic acid as a normal constituent of several kind.s of fruit,

and it is possible that the acid thus normally' found in fruit has been

at times mistaken for an adulterant. The irrigation investigations in

cooperation with this Office have been continued as a leading feature

of the station work. The director is now on leave of absence for a

year to take charge of the irrigation investigations of this Office in

California, and the agriculturist is acting director.

Some new lines of work have been taken up during the year, nota})ly

some preliminar}" work in experiments on dry land and on testing the

cfi'ect of earl}' spring and late fall irrigation. A begiiuiing has bc(Mi

made also in dair}^ investigations, which will be considerably extended

in the ensuing 3'ear. Cultures of fungus for the destruction of grass-

hoppers have been sent out to some extent. A new seed ])arn and

granary and a central heating plant have been erected, and an appro-

« On leave.
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[)ri{ition is ii\"ail{il)l(' Tor ;i new cjittle l)ani to accomniodiitc from 75 to

80 lioud of cattlo. 'Vhv clHinist of the station has rccentl}' resigned to

go to the State rnivci-sity at Boulder, Colo. The station has an

iniicased income from farm receipts and from the State, and is in better

condition than ever before for useful work, l)ut the large extent of the

State and the pressing n(H>d of studies of problems connected with the

development of new agricultural regions make it impi'acticable for this

station to satisfy the demands made on it with its present resources.

LINKS OK WORK.

The principal lines of work conducted at the Montana Station during
the past year Avere as follows: Chemistry

—
study of alkali soils, alkali

limit of plant growth, effect of mine tailings on vegetation, efi'ect of

various rotations on soils, sugai--l)eet investigations, food inspection and

miscellaneous analytical work; meteorology; botan}'
—

study of plants
utili/ed l)y Indians, })lants poisonous to stock, and other systematic

woik; field experiments
—

rotations, improvement of cereals, cooper-
ative sugar-beet tests, test of grasses and forage crops; horticulture—
orchard and small fruits and forest trees; feeding experiments—
cattle and sheep; poultry experiments; entomology

—
codling moth

and other insects ati'ecting fruits, vegetables, and shade trees; irriga-

tion—duty of water, losses ])y evaporation, seepage, methods of appli-

cation, study of water rights, and plant and pot experiments to

determine the water requirements of plants and methods of application.

INCOME.

The income of the station during the past fiscal year was as follows:

United States apitropriatioii $15, 000. 00

State appropriation 5, 120. 97

Farm products 4, 56S. 60

Total . . 24, 689. 57

A report of the receipts and expenditures for the United States fund

has been rendered in accordance with the schedules prescribed by this

Department, and has been approved.

rUBLlCATlONS.

The pul)lications of this sttition received during the past fiscal year
were Bulletins 3.5-44: and the Ammal Report for 15*02. The bulletins

include rejjorts on investigations with beef cattle and sheep, forage
conditions of central Montana, ])ork pi'oduction in Montana, root crops
in Montana, food adulteration, sheep feeding in Montana, sugar IxM^ts—
the crop of I!M)2, the codling moth, the dut}' of water in Montana,
and apph^ growing in Montana.



144 WFIMKT OF OFKK'F (>F KXl'KKIMKNT STATIONS.

Ni:itI{ASKA.

Agricultural Experiment Station of Nebraska, I/iucoln.

l>fl);irtm('iit 111' tlic riii\cr>i( y nf Ncbrii.^ka.

r.OVERNIN(! IIOAIU).

Ropcnts of tlif I'tiiviTsily: (Joorge F. Kniowi'r
{ Prcndenl) , ]yi'i)icr; E. von Forell,

Aiirord; Carl J. Knist, (hnnhit; Elisha (". (!alkiIl^^, Kenriiei/; Edson 1*. Ricli, Onuiliii;

John L. Teeters, Lhicithi; Jaiiu'S S. Dales {Sccrctiini), Lincoln.

STATION STAKK.

E. A. I'uniett, I>. S., Director; Animal ( >. \'. T. Stonl, (". E., Irrigation Engineer.

IIuxInuKbnan. Samuel Avery, Ph. I)., C'lirinl.st.

T. L. Lyon, B. S. A., AsHociate Director; R. A. Emerson, B. 8., Ifortlrultnrist.

Agriciilttirlxt. A. L. Ilaeeker, B. S., Dairy ffiinlxindrnan.

H. H. Nicholson, 'SI. A., Chemixt. II. R.Smith, B. S., Anlmul /fiishiiniJmiin.

C. E. Bessey, Bii. n., LL.D., 5oto>m7. J. II. (Jain, M. !».('., Assi.staid Animal

Lawrence Bruner, B. S., KntuinoUxjist. Patholoyi.^.

E. II. Barbour, Pn. D., (holofjist. W. P. Snyder, Amsiant in Aiiimal JIuh-

A. T. Peters, D. A'. M., Animal Pathol- haudry.

ogiM. S. W. Perrin, Farm Foreman.

G. D. Swezey, 31. A., Meteorologist. J. S. Dales, Pn. M., Financial Secretary.

W. W. Marshall, ExeaUive Clerk:

GENERAL OUTLOOK.

The Nebraska Station has conthiucd the main lin(>s of investigation

previously reported. The resuUs of eight dificrent feeding experi-
ments witli cattle and pigs have been published. These experiments
extended over a series of years and included a large number of tests

of difl'erent rations to compare different kinds of roughage alone and

in combination with grains. In experiments to determine the best

week in a cow's lactation it was found that nine-tenths of the cows

made their best records during the first ten weeks of lactation, and

that over one-half made their best records during the first month. An
eft'ort is being made to improve corn by the selection of varieties

adapted to the different sections of the State and b}^ the selection of

individual plants of d(>sirable ([ualities. Investigations are in progress
to determine a cheap and effective method of destroying pocket gophers
and prairie dogs. Experiments in dipping cattle for psoroptic scabies

are in progress.

Investigations in cooperation with about 1,70() farmers arc ])eing

carried on to test varieties of corn, winter wh(>at, macaroni wheat, and

Kherson oats, several of these cereals being varieties introduced by
this Department. Forestry plantations ar<> continued in cooperation
with the BuriMui of Forestry, also studies of the intluiMicc of environ-

ment on plants ill coojx'ration with the Bureau of Plant Industry, and

irrigation in\-estigations in cooperation with this Oilice. Recently the

station has undertaken an investigation of the conditions and limitations
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incident to the extension of thcdaliy industry in the short-«>'niss coun-

try between the Mississippi Kiver and the Rock}' Mountains in coop-
ei'ation with the Buivau of IMant Industry. The work of the station

in farmers' institutes is considera])le. Tlie approi)ri:ition for this work
lias l)een increased to §12,000 for the next ])ienniuni and an assistant

for fanners' institutes is to be employed.
The last leglslatui'e appropriated $15,00(J for the esta))lishnient of a

substation west of the one hundredth meridian in Nebraska. Thissta-

ti(jn has been located at North Platte, where it is expected that three

sections of land will l)e available for experimental purposes. The

legislature also made an a])propriatiou of $100,000 for new buildintrs

for the school of aj^'riculture. These will include a $60,000 main build-

inji'. a dairy ])arii and machine sho]) costing- $11,000 each, a horticid-

tural buildino" and ofrecnhouse costino- $7,000, and an extension of the

heatint;' plant costing- $1, (MM). These improvements will greatly increase

the facilities of the experiment station.

The Nebraska Station is receiving more liberal treatment from the

State than formerly, l)ut could proiitabh^ use much larger funds in

extending its work along the lines of corn breeding, cooperative feed-

ing, animal pathology, study of macaroni wheats, development of

cream and cheese production, and the study of irrigation waters.

Owing to the ui'gent demand for larger experiments with dairy cattle,

ditl'erent kinds of roughage for milk, etc., the station needs more ani-

mals for feeding experimtnits.

LINES OF WORK.

The principal lines of work conducted at the Nebraska Station dur-

ing the i)ast year were as follows: Chemistry; botany: meteorology;
soils—sources of moisture, moisture as art'ectc^l by ditferent crops,

aeration, and fertilization; field expei'im(>nts
— rotations, breeding

experiments, grasses and legumes, sugar beets, winter wheat, corn,

soy beans, and imported grains; horticidture—development of hardy
varieties of fruits by hybridization, grafting, and selection, and

breeding of beans; diseases of plants; forestry; feeding and ])reeding

experiments; diseases of animals— cholera iji hogs, dysentery in calves,

abortion, mange, sorghum poisoning, cornstalk disease; entomology
—

grasshopper fungus disease, chinch-bug disease; irrigation
— records

of water used on ditbMcnt crops, methods of cultivation, and records

of discharge of several rivers.

INCOME.

The income of the station during the past fiscal year was as follows:

United States appropriation $15, 000. 00

Farm products, inclndinj^ balance in >iii |in\ inns yciir 4,805.78

Total 19, 8t>5. 78

S. Doc. 148, 58-2 10
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A report (if tli(> icccipts and (vxixMulituros for the riiitt'd States

fund has liccn rcndci-cd in accordaiici' with the schcchdcs ])i-('S('ril)(>d h}'

this Department, and has been approv(>d.

I'lIBLICATIONS.

The i)ul)lications of this station received durin<,^ the ])ast fiscal yoar

wore Buih'tins T;")-T'.i. liuHetin 75 records the i'(\salt.s of eij.'-ht different

fecdin<if experiments with cattU' and pigs. The other l)uMetins include

reports on the poisoning of catth' ]}y sorg-hum and Kalir coi-n, maca-

roni wheats, (experiments with the dairy herd, and experiments in

orchard culture.

NEVADA.

Nevada Agricultural Experiment Station, Reno.

Department of Nevada State University.

GOVERNINC; BOARD.

Eegents of University: J. N. Evans {President), Reno; W. W. Booher, Elko; Richard

Kirman, Reno; George H. Taylor {Secretary), Reno.

STATION STAFF.

J. E. Stubbs, M. A., 1). I)., Director. G. 11. True, B. S., Agriculturist, Animal

N. E. Wilson, M. S., Vice-Director; Chemist. Husbandman.

Peter Fransden, M. A., Zoologist, Bade- Elizal^eth S. Stubbs, B. A., Stenograplier.

nologht. S. B. Doten, B. A., Entomologist.

P. B. Kennedy, Ph. D., Botanist, Horti- C. R. Fitzmaurice, Assistant Chemist.

cuUurist. T. W. Clark, Farm Foreman.

I. W. Ayres, M. A., Librarian.

GENERAL OUTLOOK.

The Nevada Station has not made any material changes in iuS work

except in the department of agriculture and animal husbandry, where

some new lines of work in irrigation to determine the duty of water

and experiments with root crops as a feed supplementary to alfalfa

have been undertaken. The equipment of this department has been

improved b}^ the purchase of a pair of pure-bred Percheron horses,

some pure-bred swine, and about $800 worth of high-grade Holstein

cattle. The chemical department also has better facilities in the new

building recentl}^ occupied, and is doing some work with soils and

with wheat to determine the relative amounts of gluten in several

varieties. The entomologist, wdio has also been making improve-
ments in the equipment of his department, has been stud3dng the

codling moth and making cooperative demonstration experiments in

a number of different localities on destructive crickets, grasshoppers,
and red spiders. The botanist and horticulturist has been working up
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the station herbarium, studying range conditions before and after

sheep gruzing, and making some observations on poisonous plants.

The zoologist has continued making a collection of birds, with obser-

vations on their food habits, and has recentl}' undertaken similar work
with rodents, particularly those destructive to agriculture. lie also

has consulting work in veterinarv science, and has given attention to

outbreaks of big head in sheep, hog cholera, and anthrax. The irri-

gation work of the station is in cooperation with this Otiice.

The Nevada Station has added consideralily to the strength of its

statf and is coming into closer touch with the farmers of the State, but

the equii)ment is still meager notwithstanding recent additions. The

lil)rar3' of the station has not been in condition for use, but recently
room has been provided for it and it is now being classified and

arranged. Farmers' institutes were held in three different places,

with a total attendance of 983, thus showing that the people arc taking
a great interest in the improvement of agricultural conditions. This

condition of affairs emphasizes the desirability of having the station

put in a position to prosecute its work with greater vigor and on a

larger scale. It is especially desirable that its operations in animal

husbandr}' and irrigation should be extended.

LINES OF WORK.

The principal lines of work conducted at the Nevada Station during
the past year were as follows: Chemistry; botany

—studies of poison-
ous plants and of range plants eaten by slicep; soils; field experiments

—
tests of varieties of wheat, grasses, and other forage plants, experi-
ments with different quantities of seed and with barnyard maiuire;

horticulture; forestry^; animal diseases—hog cholera, anthrax, and big
head of sheep; entomology; and irrigation.

INCOME.

The income of the station during the past fiscal year was as follows:

United States appropriation $15, 000. 00

Farm products 345. 33

Balance from previous year 226. 56

Total 15, 571. 89

A report of the receipts and expenditures for the United States fund

has been rendered in accoi-danc(> with the schedules prescribed l>y this

Department, and has been approved.

PUBLICATIONS.

The pul)lications of this station received during the past fiscal 3'ear

were the Animal Keport for 1!M)2 and Bulletins 52-54, on water supply
and irrigation in Nevada, the l)uriiing of dead animals, and report of

irrigation investigations, Humboldt River Valley, Nevada.
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SKW IIAMPSIIIllK.

New Hampshire College Agricultural Experiment Station, hurhdin.

iH'partinont dI .New I lam|isliirt' ("ollegc of Atj^riciiltiirc and Mrclianic Arts.

GOVERNING BOARU.

Boanl of Control: Jolin <i. Talhint (Chmrman), Pnnhroke; Warrt'u Brown, Jfain/i-

Uni FhIIk; (ieorgo A. Wason, New Boston; Clias. A\'. Rtone {Secrelarii) , Andorcr;

W. D. Gibbs {President), Durham.

STATION STAFF.

W. I). Ciibbs, M. S., Director. E. L. iSliaw, B. S., ^iKsislaut A(jriculliiri.'<l.

F. W. Morse, M. S., Vice-Director; Gtemid. H. II. Scmlder, B. A., Am.stnnt Chenml.

C. M. AVeed, D. Sc, Entomologist. J. C. Bridwell, B. S., Ass'intant Entomolo-

F. W. Rane, B. AciR.,M. S., IlorticuUurist. i/ist.

F. W. Taylor, B. S., AgriculturiM. Edith M. Davi.s, Purchasing Agent.

I. C. AVeld, Dairy Manufactures. II. F. Hall, Gardener.

Mabel E. Townsend, Stenographer.

GENERAL OUTLOOK.

The work of the New Hampshire Station during- the past year was

seriously affected ])y the resionation of the din^ctor and ag-rieulturist

early in the year, and of the president of the college in the latter part
of the year. All of the station officers had their work increased by
the division among them of other duties made necessar}' hy these

changes, and the progress of investigations was considerably hindered.

Feeding experiments were suspended, and tield experiments and chem-

ical investigations were much curtailed. Climatic conditions were also

verv unusual during the growing seasons and made the results of field

experiments ver}' irregular. However, some important results were

secured in the study of forage crops, and a successful experiment in

suppressing black flies by the use of oil on their breeding places was

conducted in cooperation with a mountain hotel.

The vacancies on the college and station staff' have now been fllled

by the election of William D. Gibbs, of Texas (formerly director and

agriculturist of the New Hampshire Station), to the position of

president of the college and director of the station, and the election

of an agriculturist and an assistant agriculturist of the station. The

experiments in fertilizing grass lands in cooperation with this Depart-
ment and with farmers have been concluded with indefinite results.

The tests of novelties and studies of the influence of the origin of red-

clover seed on yield of crop, in cooperation with the Bureau of Plant

Industry of this Department, have been continued. New lines of

work are now being undertaken, notably studies of the available

fertilit}' of the soil, hy the chemist; the establishment of an orchard

for the purpose of studying problems of fruit growing on rocky

pastures, by the horticulturist, and the beginning of a practical

collection of forest-tree seeds.
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A now colloge agricultiinil and horticultunil Ixiildiiij^ was dedicated

recently with appropriate cxcrci.se.s. It furnishes additional office

I'ooni and facilities for station work in agronomy, animal liusbandry,

horticulture, and forestry. The hist h>i;islature made an appropria-
tion of ^13, (too for equipping- this huilding, also $15,000 for general

expenses of the college, ^7,OoO for a college and station greenhouse
which is now building, and ^5,000 for additions to the heating plant.
An addition of about ^1,000 to station funds is realized from the

inspection of feeding stuffs, nurseries, and nursery stock in coopera-
tion with the State Board of Agricultiire. The staff and equipment
of the New Hampsliire Station are now in good condition for useful

and progressive work, but there is need of additional funds for work
in animal husbandry and for cooperative work in different parts of

the State.

LINES OF WORK.

The principal lines of work conducted at the New Hampshire Sta-

tion during the past year were as follows: Chemistry—study of yield
of dry matter and digestible nutrients in corn and hay, loss of nutrients

in corn fodder under different methods of storing; analysis of ferti

lizers and feeding stuff's; field experiments
—

crop rotations, variety
tests of earl}' corn; horticulture—tests of varieties of muskmelons,

potatoes, strawberries, tomatoes, and other fruits and vegetables,

experiments in forcing vegetables, renovation of old orchards; ento-

mology
—

suppression of insect pests, and a study of the life zones of

the principal insects of the State.

INCOME.

The income of the station during the past fiscal year was as follows:

United States appropriation $15, 000. 00

Fees 1
,
209. 97

Total 16, 209. 97

A report of the receipts and expenditures for the United States

fund has been rendered in accordance with the schedules prescribed

by this Department, and has been approved.

PUBLICATIONS.

The pul)li(ations of this station received during the past fiscal j^ear
wer(» Bulletins !)1-101 on the following subjects: Killing w^oodchucks
with carbon ]»isulphid; silage studies; cold storage of apples; remedies
lor fleas; how to grow a forest from seed; Anmial Kc^port for I'.MH;

inspection of fertilizers in llXiiJ; a sidected list of vegetal)les for the

garden; the white fiy of greenhouses, and fungus diseases and spray-
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\w^. 'riicif wcif al>i> r('t('i\(Ml '|N'cliiii(;il liiillclin NO. .'». A Partial

r>il)lioi;iapliv of the Kcojioiuic Ivolatioit^^ of Noi'tli Aiin'rican IJinls;

and 'I\'fhnifal Hullctin No. 4, Kllcct of Acetylene Gaslight on Tlaiit

Growth.

NKW JERSKY.

New Jersey State Agricultural Experiment Station, Nrw Brurwdck.

At Rutgers College.

GOVERNING BOARD.

Board of Managerw: Gov. Franklin Murphy, Newark; Austin Scott, New Brunsivick;

Edward 11. Voorhees, New Ih-umwick; Ej)hraini T. (Jill, Iladdonfield; John F. Driver,
Mnllica Hill; II. L. Sabsovich, Woodbine; John E. Darnell, Mn^onrille; David D.

Denise {President), Freehold; Jaines Neilsou, New Brunawick; Samuel B. Ketcham

( Vice-Preddent), renninglon; Peter V. D. Van Doren, MilUtone; Ogden AN'ootlruff,

Elizabeth; Melvin S. Condit, Boonton; Abram C. Iloldrum, Wesbmod; AVm. H.

Belcher, Pderson; George E. De Camp, lioseland; Cyrus B. Crane, Oddwell; (jeorge

Dorer, E<td Orange; Joseph B. Ward, Lyons Fanm; Philii) ]\1. Brett, Jers<>y OUy;
John Hudson, Jersey City; Henry Bell, Union Hill; H. A. Gaede, Hoboken.

STATION STAFF.

E. B. Voorhees, D. Sc, Director. J. B. Smith, D. S., Entomologist.
I. S. Upson, M. A., Chief Clerk, Secretary, A. T. Jordan, P>. S., Horticulturist.

Treasurer. J. G. Lipman, I\I. A., Soil Chemist, Bade-
L. A. Voorhees, M. A., Chief Chemist. riologisf.

J. P. Street, M. S., Associate Chemist. G. A. Billings, B. f^.. Dairy Husbandman.
W. P. Allen, B. S., Assistant Chemist. Mary A. Whitaker, Stenographer and
V. J. Carberry, Assistant Chemist. Typewriter.

G. H. Burton, Laboratory Assistant. H. W. "Williams, Janitor.

New Jersey Agricultural College Experiment Station, New Brunswick.

Department of Rutgers College.

GOVERNING BOARD.

Board of Trustees, Experiment Station Committee: Austin Scott (Chairman), New
Brunsnick; Henry AV. Bookstaver, £4 East Sixty-fourth street, New York City; James

'^eWson, New Brunswick; Paul Cook, TVo?/, iV^. }'.; William H. Leupp, iView 5rttn.smc)fc;

John W. Herbert, jr., Helmetta.

STATION STAFF.

E. B. Voorhees, D. Sc, Director. J. A. Kelsey, M. S., Field Assistant.

Julius Nelson, Ph. D., Biologist. I. S. lJi)Son, M. A., Disbursing Clerk,

B. D. Ilalstoad, D. Sc, Botanist, Horti- JJImirian.

cnliurist. Augusta E. Meske, Stcnograjiher and T'ype-

J. B. Smith, D. Sc, Entomologist. nrriter.

GENERAL OUTLOOK.

The New Jersej'^ Stations continue to give special attention to a few

important lines of work which have been followed systematically for a

nuinltor of years. In addition to these, certain new lines of work have

been developed in recent years. These include studies of the breeding
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habits and moans of destroy iii<;" mosquitoes; investigations in soil l)ac-

tei'iolooy, especially on nitrogen-tixing bacteria; investigations of

commercial feeding stutls; studies in oyster culture; a comprehensive

study of the fertilizing value of animal and green manures; plant-

breeding experiments; experiments in the culture and utilization of

forage and soiling crops; and the value of nitrate of soda for gartlen

and tield crops. In the investigation of feeding stuil's it was found

that the number of spurious articles on the market was very much
reduced over those of previous 3'ears, undoubtedly due to the inspec-
tion carried on and the educational character of the pul)lications con-

nected therewith. Investigations concerning the appropriation of

nitrogen ])y plants from various forms of nitrogenous substances

have been finished in one of its phases, and the results confirm those

obtained elsewhere in showing a relativeh^ high availability for such

products as dried l)lood, meat tajikage, and cotton- seed meal, and in

showing a mu€h higher rate of availability for ground horn than was

formerly assigned to it. In the investigation of the mosquito prob-
lem much progress has been made and the results thus far secured

encourage the hope that the methods suggested maj^ result in materi-

ally reducing, if not wholly eradicating, this pest. The station is also

cooperating with the Division of Entomology of this Department in

studies of cranberr}' insects, the San Jose scale, and the Asiatic lad\'-

bird. The irrigation studies in cooperation with this Office show a

comparatively large num))er of small irrigation plants in operation in

the market-gardening districts adjacent to the large Eastern cities.

The operations of these plants are uniformly profitable, and it is evi-

dent that they could be handled with very great advantage.
The director of the stations. Dr. E. B. Voorhees, has been awarded

the William H. Nichols medal for the yenv ended July 1, 19U2, on his

paper "Studies in denitrification,-' presented before the New York
section of the American Chemical Society and published in the Journal

of the American Chemical Society. This medal is awarded annually
to the author who presents before the New York section of the

American Chemical Society the best paper embodying the results of

original chemical research. Competition is not restricted to members
of the American Chemical Society, nor necessarily to those who pre-

sent })a[)ers in person.
The stations suffered great temporary' loss through the destruction

by tire of the station building on April 23. A large proportion of the

records anil collections was saved. The structure is now being rebuilt

with insurance funds and will fuiiiish better facilities for the various

dcpartnuMits than hitherto. The woik of these stations is so systtMU-

atically and thoroughly organized and has proved so practically useful

that there is no doul)t that with laiger resources they would make still

more important contributions to the advancement of the agricultural

interests of New Jerse3\
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i.im:s oi" \V()i;k.

Tlu> |)riMci|):il liin's <»f work coiKliiclfd at I lie New Jersey Stations

duriiiji' tlu" past year were as follows: ( liemist ly study of adulterants

of foodiiiw- stud's, elicniical composition and relative value of the \ arious

kinds of lime used in the State, methods of examinin<i" insecticides,

studies of the losses of nitroj^'en in barnyard manures; hiology
—

03'ster

culture: hotanv; analysis of fertilizers, foods, and commercial feedin<r

stuUs; ])ot and Held exp(M-iments
—

forage crops, soilino- crops, experi-
ments with ftM'tilizers and oarden crops, expei'iments with ])arnyard

manures; horticulture—cultural experiments with orchard and small

fruits, ornamentals and vegetables, cross fertilization of eggplants,
sweet corn, cucumbers, and tomatoes; diseases of plants

—diseases of

beans, potatoes, sweet potatoes, and other garden vegetables; food and

nutrition of man; diseases of animals; entomology
—

study of mosqui-
toes and methods of eradicating them, study of the rose scale, orchard

insects, and the use of insecticides; dairy husbandry
—

breeding up a

dairy herd, stud}' of domestic pasteurizing methods and the care of

milk in the home, feeding dairy cows, including the investigation of

legumes as substitutes for purchased feeds; bacteria of soils, and

irrigation.

INCOME.

The income of the stations during the past fiscal year was as follows:

State station: State ai)i)ropriation (fiscal year ended October 31,

1903)

"

$24, 500

College station : United States appropriation 15, 000

Total 39, 500

A report of the receipts and expenditures for the United States fund

has been rendered in accordance with the schedules prescribed b}'^ this

Department, and has been approved.

PUBLICATIONS.

The publications of these stations received during the past fiscal year
were Bulletins 157-163, Special Bulletin T on Salt Marsh Mosquito,
and the Annual Report for 19012. Bulletin 1(U gives the result of inves-

tigations witli alfalfa, cowpeas, and crimson clover as substitutes for

purchased feeds. In the case of alfalfa hay versus jmrchased feeds the

investigation showed that while more milk was produced on the feed

I'ation the alfalfa ration was more profitable and resulted in a greater

gain in live weight. Similar results were secured in the comparison
of crimson-clover hay with purchased feeds, and in the comparison of

cowpea ha}', silage, and crimson-clover hay with purchased feeds the

conclusion was drawn that the home-grown ration was equally as good
as the ration containing purchased feed. Bulletins were also published
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on field oxperiiiionts with nitnito <)t' sodji on inarkot-f^ardoii crops, soil-

inj^-ciop oxi)oiini(Mits, tlic rose scale, concentrated feeding" stufis, and
the liine-salt-sulphur wash.

KEAV MEXICO.

Agricultural Experiment Station of New Mexico, McaUld I'drk.

Department of New Mexico College of Agriculture and Mechanic Arts.

GOVERNMNG BOARD.

Board of Regents: Granville A. Richardson (President), Roswell; H. B. Holt {Sec-

retnrii und Treasurer), Las ( 'races; Seaman Field, Demlng; W. A. Cooper, Santa Fe;

Jose Lucero, ia.s- Cruces. Advisory Members: Governor Miguel A. Otero, Santa Fe;

J. Francisco Chaves {Superintendent of Ptthlic Instruction), Santa Fe.

STATION STAFF.

Luther Foster, ]\I. S. A., Director. R. Fred Hare, M. S., Chemist.

J. J. Vernon, M. S. Agr., A(jriculturist. C. L. Post, M. S., Assistant Chemist.

E. O. Wooton, M. A., Botanist. H. C. McLallen, M. S. Agr., As.9istant

J. D. Tinsley, B. S., Vice-Director; Soils, Atiriculturist.

MeiearoJogist. J. M. Scott, B. S., Assistant Agricidtitrist

Fabian Garcia, B. S., Horticulturist. F. E. Lester, Registrar.

Pinckney Ford, Stenographer.

GENERAL OUTLOOK.

During the past fiscal year the New Mexico Station has made prog-
ress in systematizing its work and grouping it around irrigation as the

most important line of investigation. The experiments of the station

on pumping for irrigation have attracted more attention than any
other line of work that has l)een taken up. A number of problems
have been attacked. It was necessary to determine whether the vol-

ume of water was sufficient, also the size of bore and depth of wells,

the best kind of pump, the best type of engine, and the cheapest fuel.

The past year's work has been given mainly to the determination of

the best kind of pump and the be.st type of engine. Some attention

has also been given to a drainage experiment to remove the alkali in

I'ecos Valley. The undertaking has not l)een entirely successful, but

nnich interest is aroused and the work is to be imdertaken on anothei

plan. The horticulturist has done considerable work with ornamentals

and is giving some attention to problems in growing onions and pota-
toes. It has been claimed that potatoes could not be gi-ovvn in the

Mesilla Valley, but an etiort is being made to secure varieties that

will su('ce(>d. Much attention is being given to alfalfa and other

h'gumes. not only I'oi' forage purposes but also for the purpo.se of

improving the mechanical condition of the soil. Some tobacco work
has been done, assistance l>eing rendered by the owner of a tobacco

factory in Albu(|uer(|ue. wiio fui-nished the ])lan(s. The station has

cooperated also with farmers in the vicinity of Mesilla Park in spray-
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"m«j for I 111 it |)fst> ill ciniiiucrciiil ordmrds. With this Department the

station has coojx'ratcil :i> follows: W'iththe l)i\isioii of KnloinolooT in

invest ioations on the codling' moth; with the liureaii of IMant Industry
in in\'estij^ations on the o-rowth of fruit treses and tlie introduction of

h\iiuminous ci'ops, and with the Bureau of Ciicmistry in the study of

av ailalile ])hiiit food in soils.

Farmers' institute work was orwmized durinii' the voar and a mini-

ber of successful meetint>s>were held under the auspices of the colle<>e.

Th(^ station staff was increased by the addition of an assist^mt to the

agriculturist. The chemist resigned to become director of the Indiana

Station and was succeeded by his assistant. The eciiiipmentof several

of the departments was improved by the addition of a number of

implements and pieces of scientific apparatus. In addition to the regu-
lar bulletins, a large numl)erof press bulletins were issued on popular

tt)]ucs. The Territorial tax levy for the support of the college has been

increased, so that it now yields a])out $15,000 per annum, and it is

expected that a readjustment of assessments will increase this amount.

It is hoped that the station, Avliich is now coming into close touch Avith

the people of the State and is meeting with their apfiroval, will share

in the more liberal fimds thus provided. As it is now organized and

equipped the station is in better condition than ever before.

LINES OF WORK.

The principal lines of work conducted at the New Mexico Station

during the past year were as follows: Chemistry—chemical survey of

the waters of the Territory, analytical work, study of the ash of

native plants; field experiments
—

alfalfa, grasses for lawns and pas-

tures, cereals, soil renovators, forage crops; soils; feeding experi-
ments with dairy cows, steers, and sheep to test the value of various

grains and forage crops for soiling and for dry feed; horticulture—
culture, pruning, spraying, and irrigation of orchard, vineyard, and

small fruits, vegetable culture, tests of shrubs, flowers, and forage

trees; botany
—

preparation of ])otanical map of the Territory, range

problems; and irrigation.

INCOME.

The income of the station during the past fiscal year was as follows:

United States appropriation $15, 000.00

State appropriation 750. 00

Farm products 1, 865. 91

Total 1 7, 615. 91

A report of the receipts and expenditures for the United States

fund has been rendered in accordance with the schedules prescribed

by this Department, and has been approved.



NEW YORK. 155

PUBLK^ATIONS.

Tlie publiaitioiis of this .station ret-cived dui'in^- the pant fiscal yoar
were Bulletins 41-48 and the Annual Report for 1902. The suhjects
of the bulletins are si)ra3'int;- orchards for the codling- moth, alkali,

and drainage and flooding for the removal of alkali.

NEW YORK.

New York Agricultural Experiment Station, Geneva.

GOVERNING BOARD.

Board of Control: Stephen H. Hammond {President), Geneva; W. O'Hanlon {Sec-

retary and Treasurer), Geneva; Gov. Benj. B. Odell, jr., Albany; Jens Jensen, Bing-
hamton; Thos. B. "Wilwni, ITalh Corners; F. C. Schraul), Lotimlle; C. Willis Ward,
Queens; Edgard (t. Dnsenbury, Portville; Milo H. Olin, Perry; Irving Rouse, Roches-

ter; Lyman P. Haviland, Camden.

STATION STAFF.

W. II. Jordan, D. Sc, Director.

G. W. Churchill, Agricidturist, Superin-

tendent of Labor.

W. P. Wheeler, Animal Industry.

H. A. Harding, M. S., Bacteriologist.

M. J. Prucha, Pn. B., Assistant Bacteri-

ologist.

F. C. Stewart, M. S., Botanist.

H. J. Eustace, B. S., Asxistiud Botanist.

L. L. Van Slyke, Ph. D., Chemist.

E. B. Hart, B. S., Associate Chemist.

C. G. Jenter,« Ph. C, Assi.'itant Chemist.

W. H. Andrews, B. S., Assistant Chemist.

F. D. Fuller, B. S., Assi.'^tant Chemist.

C. W. Mudge, B. S., A.msiant Chemist.

A. J. Patten, B. S., As.^istant Chemist.

G. A. Smith, Dairy Expert.
F. H. Hall, B. S., Editor and Librarian.

P. J. Parrott, M. A., Entomologis^t.

S. A. Beach, M. S., ILn-ticulturist.

V. A. C\&rk,B. 't^., Assi.stant Horticidturist.

O. 'Si. Taylor, Foreman /u Tlorticidture.

F. E. Newton, Clerk and Stenographer.
Jennie Terwilliger, Clerk and Stenogra-

plier.

A, H. Horton, Computer.

GENERAL OUTLOOK.

Aside from the inconveniences caused hy the burning of its barns,
the work of the New York State Station has progressed satisfactorily

during the past year. Some of the completed lines of work are as

follows: A stud}' of phosphorus in feeding stufis, showing that there

wa.s no inorganic phosphorus in the feeds examined; a study of the role

of lactic-acid bacteria in the early'stages of cheese ripening, and the

development of a meth(Kl for the control of rust}' spot in cheese fac-

tories; the determination of the nature of the Cephalothecium rot of

the apple and of a remedy for it; a test of the removal of aflected

leaves for the treatment of cal)l)age rot, which has proven inefl'ective;

studies of cheese ripening showing the existence of acid salts of ])ara-

casein and casein, thus giving an explanation of many features in the

process of ripening Cheddar cheese; the elaboration of methods for

the estimation of proteolytic compounds in milk and cheese; the dis-

« On leave.
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covcrv lli:it a ((msidcraltlc |);iil
ol llif ii|)ciiiii;^" of cIutsc* is due to

j)("|)ti<- ili^^cslioii of tlic ]>ar:i( asciii salt , I lie pepsin hciiiji" introdiu'cd

ill the rennet ; the olalilislimentof the linie-sulphui'-salt wash as a

tlidroiieflily j)i"aeti(al and eflicient iiisectiei(h>. The station has inaajj^u-

rated a hir«iO aniouiit of new work with cheese and other dairy prod-

ucts, has })etifun to study the metabolism of phosphorus and sulphur
in the cow and hen, and is giving considera))Ie attention to the grow-
ing of seed with reference to vitality, and the shading of horticultural

plants, pai-ticularly strawberries.

The coo[)erative work with farmers has included a test of forage and

soiling i-rops on Long Island; tests of spraying for ])()tato scab and

rot, raspbei-ry cane blight, and cauliflower and calibage black i-ot;

experiments in the use of grape stocks and apple stocks, shading

strawl)erries, growing chestnuts, storing apples, and the use of the

lime-sulphur-salt wash. The cheese-curing investigations in coopera-
tion with the Bureau of Animal Industry of this Department have

been continued, also the growing of sugar-beet seed with the Bureau
of Plant Industry, sugar-beet investigations with the Bureau of Chem-

istr}^ and investigations of the San ,Iose scale and Asiatic lad3'V)ii-d

w^ith the Division of P^ntomology. In cooperation with the Vermont
Station, a study of soft rot of ca])bage and cauliflower has been under-

taken. The inspection work of the station with fertilizers, feeding

stulis, Paris green, insecticides, and Babcock-test glassware has been

continued.

This station is doing work of a high scientific order and of great

practical usefulness. Not only is it conducting a large amount of

thoroughly scientific work which is likely to take 3'ears for comple-
tion, but it is also attacking many problems capable of immediate

solution, and is carrying the results of these investigations directly to

the farmer through its publications, its cooperative work, and the par-

ticipation of its officers in farmers' institute W'ork. Nearly all the

heads of departments take part in the farmers' institute work of the

State, and this 3'ear the station is to cooperate with Cornell Univer-

sity in giving a normal institute for institute workers. At this meet-

ing the regular institute workers of the State will assemble for two

weeks to receiv^e instruction bj^ means of lectures and otherwise on the

most prominent features of station work and on the best wa}' of pre-

senting the results of the station investigations to the people in the

institutes.

LINES OF WORK.

The principal lines of work conducted at the New York State Station

during the past year were as follows: Chemistry
—
study of problems

in cheese ripening, of changes in milk, and of fertilizers and feeding
stuffs; bacteriology

—
study of problems in cheese ripening, tests of

methods for the repression of rusty spot in cheese; meteorology; fer-
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tilizers—study of the proportions and forms of fertilizinfr inj^redients

best suited to the staple c-rops of the State; analysis and control of

fertilizers; inspection of feeding stuffs, Paris green, and creamery

glassware; field experiments
—tests of commercial fertilizers and stable

manure on crops in rotation, study of crops grown on soils treated

with crude cliemicals. and cooperative tests of forage and soil-renovat-

ing crops, variety tests of cowpeas and wheat, growth of mother beets

to test the possibility of raising sugar-beet seed; horticulture—study
of the cause and effect of self-sterilit}^ among grapes, effect of fertil-

izers on the quality of strawberries and bush fruits, tests of various

stocks for native grapes and for dwarf apples, comparison of American
and Japanese chestnuts, use of screens for shading strawberries, experi-
ments with apples in cold storage, breeding of grapes, raspberries,

currants, gooseberries, and strawberries, test of lettuce fertilizers in

the greenhouse, systems of fertilizing apple orchards, study of forcing
tomatoes with reference to frequency of pollination required, collec-

tion of data to determine the significance of correlation of parts as a

factor in plant breeding; diseases of plants
—

investigations and experi-
ments in the treatment of raspberry and blackberry diseases, especially
cane blight, study of diseases of apples, ten-3'ear test of the efficiency

of spraying potatoes to prevent disease and to increase yield, test of

repressive measures for black rot of cabbage and cauliflower, with

investigation of soft rot of the same plants, study of Khizoctonia as a

cause of plant diseases; feeding experiments; poultry experiments
—

study of the effect and value of different classes of nutrients in poultry

feeding and of inbreeding and selection as affecting egg production;

entomology
—

biological stud}' of the San Jose scale and the develop-
ment of a successful and convenient method for controlling this insect,

experiments on the fertilization of fruit by bees, study of the economic
relations of Dactylopius; dairying; and irrigation.

INCOME.

The income of the station during the past fiscal jcsir was as follows:

United States appropriation $1 ,
500. 00

State appropriation 90, 258. 16

Insurance 7, 804. 55

Total 99, 062. 71

A report of the receipts and expenditures for the United States

fund has been rendered in accordance with the schedules prescribed

by this Department, and has been approved.

PUBLICATIONS.

The publications of this station received during the past fiscal 3^ear

were Hulletins 213-232 and tliii Annual Report for 1JK)1. The subjects
treated in these bulletins are as follows: Treatment for San Jos^ scale
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in orcliiu-ds (spraying- with k(M-o.scnc and crude potrolcuni); a study of

some of the suits foiincd hy casein and paracasein with acids; methods

for the (Estimation of the ])roteolytic compounds contained in cheese

and milk; re[)ort of analyses of conunercial fertiliz'U's for the spring
and fall of 15»(i2; inspection of feeding stuffs; variety test of straw-

berries (with popular edition); some of the compounds present in

American Cheddar cheese; two universal troubles of apple foliage

(with popular edition); potato spraying experiments in 1902; report
of analyses of Paris green and other insecticides in lt>02; investiga-

tions concerning the self-fertility of the grape, 1900-1902: 111, a stud}'

of grape pollen (with popular edition); control or rusty spot in cheese

factories (with popular edition); raspberry cane blight and raspberry

yellows (with ])opular edition); San Jose scale investigations, IV (with

popular edition); a destructive apple rot following scab (with popular

edition); director's report for 1902; some facts about conunercial fer-

tilizers in New York State; the relation of carbon dioxid to proteolysis
in the ripening of Cheddar cheese; combating the black rot of cabbage

by the removal of affected leaves (with popular edition).

Cornell University Agricultural Experiment Station, Ithaca.

Department of Cornell University.

GOVERNING BOARD.

Board of Trustees—Station Council: Jacob G. Schurmau ( President ofthe University),

Franklin C. Cornell, Liberty H. Bailey, Eninionw L. Williams {Treasurer of the Uni-

versity), John H. Comstock, and Thomas F. Hunt.

STATION STAFF.

L. H. Bailey, M. S., Director. J. L. Stone, B. S. \., Assistant Agronomist.

G. C. Caldwell, B. S., Ph. D., Chemist. Samuel Fraser, Assistant Agronomist.

J. H. Comstock, B. S., Entomologist. R. S. Northrop, B. S., Assistant Horticul-

H. H. AVing, B. Agr., M. S., Animal turist.

Husbandman. J. M. Van Hook, M. A., Assistant Plant

G. F. Atkinson, Ph. B., Botanist. Pathologist.

John Craig, M. S., Horticulturist. H. H. AVhetzel, B. A., Assistant Plant

T. F. Hunt, M. S., Agronomist. Pathologist.

R. A. Pearson, M. S., Dairy Industry. J. W. Gilmore, B. S. A., Assistant Agron-
J. A. Bonsteel, Ph. J)., Soil Investigations. omist.

M. V. Slingerland, B. S., Assistant Ento- J. A. Bizzell, Assistant Chemist.

mologist. S. W. Fletcher, M. S., Ph. D., Assistant

G. W. Cavanaugh, B. S. A., Assistant Horticulturist.

Chemist. J. i\I. Trueman, Assistant Animal Hus-

J. E. Rice, B. S. A., Poultry Husband- bandman, Dairy Industry.

man. E. A. Butler, Clerk.

C. E. Hunn, Assistant Horticulturist. Lizzie V. Maloney, Stenographer.

GENERAL OUTLOOK:.

The New York Cornell Station has continued its investigations along

nearly the same lines as formerly, gning prominence on the one hand

to problems of immediate practical importance, and on the other to
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the solution of ti muuhcr of sciciititic proMonis of o-cncrul iinportiuico.
In chemistry an investigation has been made of the ettect of formalin

on the allmmin in milk with results which ma}" have an impoitant
bearing on the relation of formalin as a preservative to the dicrcsti-

bility of milk. Other preservatives will be investio;ated. Studies

have been made of fermentation in the silo, the pink rot of apples,
diseases and culture of (^insenj^, and a number of insects of the vine-

yard and orchard. The work in animal husbandry has been a con-

tinuation of feeding- experiments with daii'v cows and poultrv. Regard-
ing the latter work three bulletins have been pul)lislied on the cost of

eg<»; production. The new Danish system of milking has been under
trial and results have beenpul)lished. Cooperative work with farmers
has been continued along several lines in agronom}" and in horticulture,
the latter being concerned principallv with insects in the vineyard,
cover crops, and the use of cheese-cloth shades for the growing of

various crops. The station has cooperated with the Bureau of Chem-

istry of this Department in sugar-beet investigations.
The Cornell Station is undergoing a complete reorganization under

the manag(Muent of the new director, who took charge July 1, llXCi.

It is the policy of the new management to organize several strong

departments, with more complete equipment and greater independence
of action than formerly existed. Already departments of agronomy,
animal hus})andry, dairying, soils, horticulture, and poultr}" husbandry
have been more or less full}' organized. At the same time the courses

of study in the college of agriculture are being developed and strength-

ened, and agriculture will share equally with mechanic arts in the

land-grant and Morrill funds. The school of forestry in th«> college
has been discontinued, owing to the failure of the last legislature to

make appropriation for its support. With a strong statl' of specialists,

and with prospects for greatly improved facilities, the outlook for

investigations of a high character at the Cornell Station are very

encouraging. .

LINES OF WORK.

The principal lines of work conducted at the Cornell Statioji during
the past year were as follows: Chemistry

—
study of soils, feeding

stuti's, dairy products, insecticides, causes of injury to foliage ])y Bor-

deaux mixture; fertilizers; Held experiments
— tests of rotations,

legumes, and fertilizers, tillage and fertilizer experiments with pota-

toes, l)eans, buckwheat, etc., plat experiments with grasses; horticul-

ture—forcing strawberries, tree fruits, and nmshrooms, studies of

Japanese plums and methods of spraying; diseases of plants
—
fungus

diseajses of forest and shade trees, study of the role of fungi in render-

ing available the j)lant food in dejid wood, study of edible fungi and of
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mimcroiis funH;iis mihI hactcriiil ili.sciiscs of vcj^ctublcs; f('('(liM<( cxpori-

inciits (lairv tow.-, slicop, :m<l swine; diso'.iscs of aiiimiils; poultiy

cxiuM-iiiKMits crcrssiiij; of hn^ods, oxporimcnls in tlic cost of ojrg

piodn.tion and on the cliVct of oarly nioItin«; on layinj( in the early

fall and winter; entonioloii;y
—

study of the life history of several

eeononiic insects, sprayin<( experiments; and daiiyinj^
—relation of

feed to fat content of milk. l»acteriolo«iicid study of the germicidal

action in milk, study of fermentation in condensed nulk.

INCOME.

The income of the station during the past fiscal year was as follows:

United StiitcH aindopriatioii $13, 500. 00

ytiite appropriation "^^, 833. 34

Total 33, 333. 34

A report of the receipts and expenditures for the United States fund

has been rendered in accordance with the schedules prescribed by this

Department, and has been approved.

PUBLICATIONS..

The publications of this station received during the past fiscal year
were Bulletins 2(»2-21() and the Annual Report for 1902. The fol-

lowing are the subjects of the l)ull(>tins: Trap lanterns, or "moth-

catchers;" the care and handling of milk: cooperative experiments
on the cost of egg production; shade trees; sixth r(^port of extension

work: pink rot—an attendant of apple seal); the grape root worm
or grape\ine fidia; distinctive characteristics of the species of the

genus Lecanium, conmiercial })ean growing in New York.

NORTI I CAlio LINA.

North Carolina Agricultural Experiment Station, Wrttl R<ili'i(jli.

Department of North Carolina College of Agriculture and Mechanic Arts.

GOVEKXINf! HOAKI).

8. L. Patterson, Coinmi'^sioiicr of AijricullKre (i'liairma)i), Jialeigh.

Board of Agriculture: .John M. Forehand, Rorki/liock; J. B. Stokes, Windsor; Wil-

liam Dunn, Nrwhern; C. N. Allen, Auburn; R. W. Scott, Melville;' A. T. McCallum,
Red Spriu(/x; J. P. ]\IcRae, Lduriuhnrg; R. L. Doughton, Laurel Springs; W. A.

Graham, MacltpelaJi; A. Cannon, Horseshoe.

"This is approximately the amount spent for experimental j>urj)oses out of an

appropriation of $35,000 by the State for cooperative experiments and university
exti'nsion work in agriculture.
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STATION STAKK.

B. W. Kiljiore, M. S., Director. F. L. Stevens, M. 8., Vn. D., Bioloijid.

W. A. Withers, ^I. A., ChrmiM. W. G. JMurrison, M. A., AasiMant Chrmist.

( '. W. I^urkett, M. S., Pu. D., . {(jrumlluriM. J. C. Kendall, B. ^.,Amstant in Dairying.

W. F. Ma.«sey, C. E., IIorticnltnriM. J. S. Jeffrey, Poit/tnjnian.

Tait l^utler, D. V. S., ]'elerin(irian. B. 8. Skinner, Fann Si(}>irintt'n<lfid.

Kniiikliii Sherman, jr., B. S. A., Erdo- B. F. Walton, SuperiulcudaU of Agricul-

mologid. tural Experimental Work.

A. F. Bowen, Bursar.

GENEKAL OUTLOOK.

The work of the North Carolina Station has Imen continued alon^

nearly the same lines as formerly. The poultry work has been con-

siderably extended by the purchase of additional breeding stock and

the erection of houses for their accommodation and for experiments
with them. The nitrification experiments with ditierent soils and fer-

tilizer materials have been continued, together with the study of

methods for determining the nitritying power of ditierent soils. This

work is conducted with great care and skill and reflects credit upon
the station. A new feeding-stutt's inspection act was passed by the

last legislature and the State board of agriculture has employed a

chemist who will have special charge of the work and will conduct

microscopic studies of feeds and their adulterants. The biologist is

making a careful stud}- of a wilt disease of tobacco which has been

present in the State for at least two years. During the past year he

cooperated with the Bureau of Plant Industry of this Department and

the State department of agriculture in a study on the black rot of the

grape and the results have been published as a station l)ulletin. Some

cooperative work is also being done with the Bureau of Soils in making
a soil survey, with the Bureau of Chemistry on the availal)le plant

food in soils, with the Division of Entomology on the San .lose scale

and the Asiatic ladybird, and with farmers in preventing the smut of

grain.

The North Carolina Station and the State department of agriculture

continue to work together harmoniousl}' and eti'ectively, and the assist-

ance of the latter materially strengthens the work of the station in the

State. The department now maintains three experimental farms,

which are attracting much attention from the farmers, many of whom
come long distances to see theuL The work of these farms consists

largely of variety, cultural; fertilizer, and other tests with cotton, corn,

peaiuits, tol)acco, and gi'ain, and experiments with grasses and forage

crops and stock. About $5,000 was used for tliis work during the

past year. The department still conducts on a somewhat larger scale

the insp<>ction work in entomology and (piarantine work with Texas

S. Doc. 148, 58-2 11
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f»'\cr. TIk' vclciiiKiriairs clloi'ts arc directed lar«^«dy toward <leai'in<^

the count IV <d" 'I'cxas I'cvci" ticks in the eil'ort to move the tjiiarantine

line faithtT .south. The niailino- list of tlu> station has orown in four

vi'ars from (l.ooo to aliout :^T. ('(»(», althouo'h the intention lias been to

enter the names of only such persons as r<'(|uest the bulletins and are

likeh to mak(» use of them. The cori-espondcncc of the station has

also increased «;r(vitly and is now \cry lar«;e. It is evident that the

station has a stron*;" hold on the people and they are ai)})ealin<( to it in

manv ways. The farmers' institute work is \ciy popular and the

ilemand now is for the hetter class of «])eakers who have a thorough
liroundinu" in the science of a«'riculture and can l>ase their talk on

(>x])eriment or tln> latest development in agriculture. \Vith such evi-

dence of conlitlence in the station and with the cordial relations exist-

ing- hetween the ditl'(>rcnt a«;encies for the promotion of aj^riculture in

the State the outlook for the station is very promisin*;-.

LINES OF WORK.

The principal lines of work conducted at the North Carolina Station

durino- the past year were as follows: Chemistr}'
—^rate of nitrification

of ditierent nitrog-enous substances in diti'crent soils, methods of analy-

sis; soils; field experiments
—

variety, cultural, and fertilizer tests

with cotton, corn, and cowpeas, experiments with grasses and forage

])lants; hoi-ticulture; plant diseases; animal husbandr^^
—beef produc-

tion, feeding work horses; diseases of animals; poultry experiments,
and dairvino-.

INCOME.

ri\
The income of the station during the past fiscal year was as follows:

United States appropriation $15, 000. 00

State a])propriation "5, 000. 00

Farm jiroductM and nii.scx'llaneous 2, 883. 70

Total 22, 88:3. 70

A report of the receipts and expenditures for the United States fund
has been rendered in accordance with the schedules prescribed b}^ this

Department, and has been approved.

PUBLICATIONS.

The pu1)lications of this station received during the past fiscal year
were Bulletins 181-183 and the Annual Report for lUUi. The bul-

letins include reports on silk culture, the apple, and insect and fungus
enemies of the apple, pear, aiul (jiunce, with methods of treatment.

"Approximate amount spent for experimental purposes.
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NOinU DAKOTA.

North Dakota Agricultural Experiment Station, Agricultural College.

iJepartmeiit of North Dakota Agricultural College.

(iOVKUXIXf; HOARD.

Board of Tru^7ttH^s: Alex. Stern {I'residcut), J'hrgu; J. 1). Moulder, Fargo; ]\Iaynard

Crane, C'oojierxtoirn; B. N. St(tne, Lumourc; L. B. Ilannu
( Treasurer), Fargo; S. S.

Lyon (Secretary), Fargo; Adtlisou Leech, Warren; Chas. McKissick, Mayv'dle.

JST.VTIOX ST.VKF.

J. U. Wor.st, LL. D., Diredor. Hugh McGuigan, B. S., Asslataid

E. V. Ladd, B. S., Chemist. Chemist.

C. B. W'aldron, B. 8., Horticulturist, En- L. R. WaUlron, M. A., Assidaut Bolanist.

toinologixl. L. Van Efj, 'SI. D., V. S., Veterinarian.

H. L. MoUey, M. 8., liotanisl. Nicholas Great, Farm Foreman.

J. II. Shepperd, M. S. A., Agriculturist. C. E. Nugent, Secretary.

J. C. McDowell, B. Auk., Assistaid Agri- O. \. Thompson, Superintenderd ofJ!Jdgeley

culturist. Substation.

GENERAL OUTLOOK.

The North Dakota Station has made l)ut few changes in the lines

of work pursued. The chemist and ao-riculturist have undertaken

experiments with wheat to determine to what extent the gluten content

can be moditied or increased b>' selection and cultivation. The botanist

has continued to give nuich attention to investigations of diseases of

Hax and methods of controlling the same. Besides devising different

means for treating flaxseed to eradicate the disease, he has developed

by selection a strain of flax which is said to be immune to the flax-wilt

disease. He is also selecting and breeding flax for frost-resistant,

early-ripening, and late-ripening (pialities. At the present time he is

in Europe making an investigation of flax diseases, varieties of flax,

etc., for the North Dakota Station and this Department. The agri-

culturist of the station is carrving on investigations Avith harvesting

machinery to stud}' the efl'ectof exposure upon the length of time that

the machinery will last, and upon the expenditure necessary to keep
it in repair during its period of usefulness.

The station is cooperating with a committee of the Tri-State Grain

Growers' Association in studying the value of macaroni flour, and with

this Department, as follows: With the Bureau of Plant Industiy in the

investigation of cereals, forage plants, and other crops, the introduc-

tion of improved varieties of flax, and studies on the influence of origin

of red-clover seed on yield of crop; with the Bureau of Chemistry in

studying the available plant food in soils, and with the Bureau of Soils

in a soil survey. It is making a plant survey of the State in conjunction
with a geological survey. The agriculturist of the station, as presi-

dent of the farmers' institute board, has spent considerable time in the

farmers' institute work, as have also one or two othei' members of the
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stutioii stall. 'Pile suhstation at Edj^elcv is supported by a Stsitc appro-

priation ot" sj^;'), 000. The cxpcriiiKMits tluMHi consist larj^olyof licld t<'sts

of crops to secure varieties suited to the regions of the State havinj]^

lifht soils and small I'ainfall.

riie North Dakota Station has considerahle work in hand which is of

nuich ini{)()i-tancc to the aj^riculturc of the State. It has now deter-

mined the a<rricultural conditions in the State sufKciently to he in posi-

tion to undertake work of much greater moment provided sufficient

funds ar(> ])laced at its command. It is especially in need of funds for

experimental investigations in animal industry, dairying, and farm

mechanics, and it is to be hoped that the State will adopt a more liberal

policy toward the station.

LINES OF WORK.

The principal lines of work conducted at the North Dakota Station

during the past year, were as follows: Chemistry
—

investigation with

soils and fertilizers, stud}^ of gluten content of selected wheats, and of

plant food in soils; botany
—studies of grasses and forage plants and

noxious and poisonous weeds, seed control; field experiments
—rota-

tions, methods of culture, tests of hardy varieties of cereals and forage

l)lants, selection of seed, selection and improvement of potatoes, sugar

beets, corn, clover, alfalfa, and other farm crops; plant breeding
—

cereals; horticulture—variety tests of native plums and other fruits

and of vegetables, experiments with forest trees; analysis of foods;

diseases of plants
—flax wilt, asparagus rust; animal husbandr\'—feed-

ing experiments with horses, mules, sheep, and pigs, and tests of the

comparative feeding value of brome grass and timoth}'; diseases of

animals; dairying; tests of farm machinery.

INCOME.

The income of the station during the past fiscal year was as follows:

United States appropriation $15,000. 00

Farm products 3, 044. 44

lyiiscellaneous 428. 23

Balance from previous year 48. 99

Total 18,521.6(3

A report of the receipts and expenditures for the United States fund

has been rendered in accordance with the schedules prescribed b}^ this

Department, and has been approved.

PUBLICATIONS.

The pu))lications of this station received during the past fiscal year
were Bulletins 52-55 on the length of the growing season in North

Dakota, food products and their adulteration, abortion in cattle, scours

in new-born calves, and flax and flaxseed selection; Special Bulletin

No. 2 on weeds, and the Annual Report for 1902.
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onio.

Ohio Agricultural Experiment Station, ]]'ooster.

GOVERNING BOARD.

Board of Control: Alva Agee (Preddent), Cheshire; O. Vj. Bradfnte (Secretary),

Xenifi; D. L. Sampson [Treasurer), Cincinnati; F. A. Derthick, Mantua ; D. D. White,

CaMalia.

STATION STAFF.

C. E. Thome, M. S. A., Director.

W. J. Green, Vice-Director; HorticulturiM.

C G. Williams, Agriculturist; Superin-

tendent of Farm.

A. D. Selby, Pn. D., Botanist.

J. W. Ames, B. S., Chemiat.

W. H. Kramer, Bursnr.

G. M. Lummis, B. S. A.,A.<imtant Botanist.

J. S. Houser, Asmtant Entomologi.Ht.

C. W. Waid, B. S., AssiMant Horticulttirisl.

William Holmes, Farm Foreman.

C. A. Patton, Assistant Foreman; Meteorol-

ogist.

Faye Blayney, Mailing Clerk.

Gary Welt}', Mechanician.

J. L. Tagigart, Ilorticidtural Foreman.

F. W. Glass, Printer.

Edward Mohn, Superintendent of Sub-

station (Strongsinlle).

Lewis Schultz, Superintendent of Substation

( Germantoum) .

H. M. Wacbter, Superintendent of Sub-

station {Germantown).

GENERAL OUTLOOK.

The loading feature of the work of the Ohio Station continues to be

its well-planned and carefully conducted field experiments with ferti-

lizers, various rotations, and varieties of cereals. Similar field work

with tobacco fertilizers has recently been inaugurated, also fertilizer

and inoculation experiments with legumes, experiments with cover

crops'sown in corn at its last cultivation, and feeding experiments
with range steers for market. In horticultural lines, special attention

is given to spring forcing of cucumbers, muskmelons, tomatoes, etc.,

and to comparative tests of clean culture, cover crops, and mulching
for orchards. Comparative tests of trees for post timber are also in

progress. Plans have been made for dividing the agricultural depart-

ment, the- present agriculturist to have charge of the field work at tiie

station, and an animal husbandman, to be appointed, to take charge
of experiments in animal i)roduction and have supervision of the test

fai'ins. The station has in hand a large amount of cooperative work,

nuich of whicii is conducted through the agency of the Agricultural

Stu<h'nt Union of Ohio, This includes spraying and orchard manage-
ment and Held experiments. The work of the station in cooperation
with this Department incbides studies of the influence of the origin of

red-clover seed on yield of croj), with the Bureau of Plant Industry;

available phuit food in soils, with the Bureau of Chemistry: and

investio-jitions on the San Jose scale and Asiatic ladybird, with the

Division of Entomology,
The station now inaintains three test farms with the aid of a State
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iippropriatioii ol' >>!(>, ("•<) I'oi- two years. Two of tlioso fai'iiis woro

otulilislicd (luriii^r th(> past year
—one at Carpentei', in tlie hilly regions

of soutlH'astern Ohio, and oiu" at (Jerniantown. in south\vest(>i'n Ohio,

where i'speeiai attention will he j;iven to tohaeco culture. The other

test farm is at Stron«is\ille, in northeastern Ohio. The northwestern

tost faiin, located in Fulton County, has boon abandoned. Tho station

has installed a c()ni])lete printinj^- outlit with funds provided ))y the

State, ^^'ith the. better conditions arisin<( from tho reorganization of

the stjitioii and the appropriation of State funds for its partial support,

the station is now in position to strengthen its scientific invostigations

and develo]) considerable work in animal husbandry, and might i)rotit-

al)ly use larger fujids for these purposes.

LINE8 OF W^ORK.

The ])rincipal lines of work conducted at the Ohio Station during
the past year were as follows: Soils; field expei-iments

—fertilizer and

rotation experiments with corn, oats, wheat, |)otatoes, tobacco, and

legiuuinous crops, variety tests of cereals, experiments with cover

crops; horticulture—cauliflower and other vegetables under cheese

cloth, study of 175 varieties of plums, forcing tomatoes, lettuce,

cucuml)ers, and muskmelons, variety tests of vegetables and fruits,

orchard management; plant breeding and selection—corn and wheat;
diseases of plants

—Khizoctonia in potatoes, onion smut, grape rot,

diseases of ginseng and tol)acco; breeding and feeding experiments
with cattle; diseases of animals—bovine tuberculosis, stomach worms
of sheep; and entomology.

INCOME.

The income of the station during the past fiscal year was as follows:

United States appropriation $15, 000. 00

State ai)propriation, iiicludiiif^ balance from previous year. 47, 4S;>, 93

Fees :\9:i. 05

Farm i)ro(lucts, inclndinji balance from previous year 5, 862. 78

Miscellaneous 1, 959. 96

Total 70, 699. 72

A report of the receipts and expenditures for the United States

fund has })een rendered in accordance with the schedules prescribed

by this Department, and has been approved.

PUBLICATIONS.

The publications of this station received during the past fiscal j-ear
were Bidletins 133, 134, 137, 138, and 140, the subjects being potatoes,
the value of barnyard manure, experiments with oats, suggestions

concerning apple cultui-e, and the corn croj).
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OKIjAIIOMA.

Oklahoma Agricultural Experiment Station, Stillwater.

Department i>f Okhihoina A<,n-icultunil and Mechanical College.

GOVERNING BOARD.

Board of Regents: V. J. W'ikoff {President), Stillwater; Governor T. B. Ferguson,

Guthrie; H. G. Beard, Siniwtiee; T. J. Hartman (Treasurer), Deei- Creek; H. C. R.

Brodboll, Ponca City; \\ . 11. Merten, Guthrie.

STATION STAFF.

John Fields, B. S., THrectar; Chemist. J. F. Nicholson, M. R., Asmtant Bacte-

L. L. I^wis, M. S., I). V. M., Veterinarian. riologld.

F. C. P.iirtis, ]\I. R., AijririiltitriKf.
E. II. Riley, B. A(;u., A.'^ffistant Animal

O. M. .Murri.s, B. 8., Ilorlictiltarist. Hnshandman.

VV. R. Shaw, Ph. D., Botanist, Entomolo- A. G. Ford, B. S., Aftmciate Chemist.

gi.<it,
L. A. Moorhouse, B. 8. A., As.nstant in

F. O. Foster, Assistant Agriculturist. Soils and Croj)^.

W. C. Theile, Clei'l-, Stenographer.

GENERAL, OUTLOOK.

Few changes have been made in the lines of work pursued l)y the

Okhihonia Station durino- the past year. The investigations regarding

Bernnida grass for pasture purposes have been summarized and pub-

lished, as have also experiments Avith garden vegetables and in fatten-

ing steers with cotton seed, cotton-seed meal, wheat meal, wheat straw,

and hay. The latter experiments resulted in nuich viduable informa-

tion as to the value of cotton seed and wheat products and the limitations

on their use as exclusive feed for fattening cattle. The results of a

three-year experiment in feeding corn, Katir corn, alfalfa hay, and

Katir stover to steers are being prepared for publication, also the

results of experinuMits in feeding cotton-seed meal and wheat shorts

to hogs. It will be seen that the station is giving much attention to

forage crops and other feeds for live stock, which is one of the very

important agricultural products of the Territory. The planting of

trees by farmers for posts, fuel, and windbreaks has been a subject of

investigation for six years, and results along this line are nearly ready

for ])ul)liiation. The Hessian fly and the cotton l)oll weevil have

recently appeared in the State, and are subjects of investigation by the

entomologist. Studies of the chemical composition of Katir corn,

begun several years ago but dropped for lack of facilities, have been

resumed. The horticulturist is working on a disease of the apple

known as woolly root, the cause of which is unknown, and is carrying

on some work with apricots, apph's, and small fruits. A little work

with poultry is licing taken up in ;i i)reliminary way. iind also some

with sJi(M^]i. The \-etei-in;iri!in is studyinL:' hog choieiii with tln^ hope
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of seen rill
«,'•

attcmmtcd cultures. ( )ii(' lias Ixmmi sccurcil wliicli work.s

with i"!il>l»its hut not willi hotrs. In llii^ connection it is worthy of

note that the State has rccontly niadc an appiopriation of S-J.noo j)cr

aiuiuin for the manufacture and free distrilmtion of \accinc for the

j)revention of hlacklctr i" catth\ whicii relieves the station funds of

this burden.

The collej'-o has recentl}' lioiij^lit 1(50 acres adjoininjif tlie old collej^e

farm, which will he available for the use of the station and will lie a

i,n-eat help in the beef and pasturage experiments, relieving the stjition

of the neccssit}' of liiring pasture at a distance. Farmers' institutes

in tlie Territory, which were organized largely under the initiative of

the station director and other officers, have l)een placed under the

secretary of a lioard of agriculture recently organized, and the expense
of conducting them will be met from funds conti'oUcd bv the board.

The station will now economize its efl'orts in the institute woi'k by

going only to the principal count}' institutes. New assistants in

agronoui}', animal husbandry, and bacteriology have been appointed on

the stjition stafl", and accommodations for the entomologist and botanist

have been provided in the new addition to the librar}'.

The courses of study in the college have been reorganized. A
school of agriculture and domestic science admitting pupils without

examination has been established to take the place of thi> preparatory
courses. In this school provision is made for more agriculture and

allied subjects than w-as possible in the preparatorj- courses. The
school course leads up to the subfreshman year in the college which

has been put in for the purpose of raising the requirements in the

regular college course one year.

The Oklahoma Station is making good progress in the line of devel-

opment, and is strengthening its position with the farmers of the Ter-

ritory by doing work especially adapted to their innuediate needs.

In return, the farmers are loyally supporting the station. The appro-

priation for the distribution of vaccine was secured by the active

canvass of farmers, and was the first real evidence of their interest in

the station. The demands upon the station are growing in extent and

importance every 3'ear. The mailing list now contains over 19,000

names, and yet the funds available for printing will allow an edition

of onl}'^ 20,000 bulletins. Although the work is well systematized and

the funds are handled in a ver}^ economical manner, they are not ad(^-

quate for the paj-ment of such salaries as will secure and keep the best

investigatoi-s and capable assistants. Neither is the station suitably

provided with lalioratoi-ies for the departments of agriculture, chemis-

try, and horticulture, or office room for the ofiicers. It needs addi-

tional funds for printing, for buildings, and for the extension of

important lines of investigation.
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LINKS OK WORK.

The principal linos of work conducted at the Oklahoma Station dur-

ing- the past year were as follows: Chemisti'v; field ('xperinicnts
—

cereals, pasture, and forage crops, continuous croppintr, rotation

experiments, potatoes; horticulture; forestry; diseases of plants;

botiinv; improvement of the castor })ean and cotton; animal hus-

bandry; feeding experiments; diseases of animals—blackleg, para-

sites, dips, loco diseases; and entomology
—rHessian fly, cotton-boll

weevil, and melon louse.

INCOME.

The income of the station during the past fiscal year was as follows:

United States appropriation $1'^, 000. 00

Farm product.s, including balaiu-e from previons year 3, 5.3.S. 82

Total : 18,538.82

A report of the receipts and expenditures for the United States

fund has V)een rendered in accordance with the schedules prescril)ed by
this Department, and has been approved.

PUBLICATIONS.

The publications of this station received during the past fiscal 3'ear

were Bulletins 53-57 on common parasites of domestic animals, the

improvement of the castor phmt, Bermuda grass, garden vegeta])les,

directions for using vaccine for the prevention of blackleg in cattle,

and the Annual Report foi- llt<>2.

Oregon Experiment Station, Corrnllu.

Department of Oregon State Agricultural (College.

OOVERNING BOARD.

Board of Regents: J. K. Weatherford (President), AJhani/ ; J. T. Apperson, Pari-

Place; John D. Daly [Serrelary), Pnrtlavd; B. F. Irvine (IWasarer), CurraHix; W. K.

YateH, CorralliK; (Jovernor George F. Chamberlain, Salem; F. I. Dunbar {Secretari/

of Slate), Salem; J. H. Ackerman {State Superintendent of Puhlic. Inxtrnction), Salem;

W. 1'. K«'ady, Portland; Benton Killin, Porlland; ^.M.Chwrch, Pagrande; .TdIui D.

Olvsfll, Centridpoinl ; B. G. Tjeedy, Ti<jardville.

STATION STAFF.

Janies Withycombe, M. Aqr., Director; l1.]).(i\hhfi,B.f^., Amxtant Cliemist.

.{(/riciillitrixt. C. M.MeKcllipP, M.S., Ph. C, .\!<sistat)t

( ieorge Goote, Florist, Gardiner. Chemixt.

A. \\A'ori\\iiy,'M.^., Entomologist. V. L. Kent, B. S. Ach., Assi.M(nd Agrietd-

Iv R. Lake, M. S., //or/ir»//Mr(.s/, Botanist. InrisI, Dairi/iiKni.

A. L. Knisely, M. S., ChemisL F. F. IVrnot, M.S., Barteriologist.

F. v.. Fdward,-, 15. M. Iv, AsKislant Chemist. T. II. Crawford, M. A., Clerk, Purchasing

J. F. Fulton, H. 8. .\(;ii., Asxixlanl (Jlinnisl. Aijiul.

11(1(11 I,, liolgate, Stenographer.



170 KKI'nlM' (•!• oKFICK OK I'.XPKIilMENT STATIONS.

(JKNKKAI- OUTLOOK.

TluMT have Iummi few clian'^n's "m the work of tlu; Orojifon Station dur-

iiiL;- llic past yoar. In tli«> Department of Ao-riciilture problems of

i-otation and t\w »,n-o\vinjif of forage jjlants lia\c continued to occupy
the Icadini:- position. Alfalfa has been grown with marked success in

the western part of tlie State, yielding as high as 18 tons of green for-

age per acre. The investigations with steamed silage did not show

such good results with clover and vetch as with corn. In the feeding

experiments excellent results were obtained fi-om soiling dairy cows,

and also from feeding skim milk with wheat for fattening swine.

In dairying the effects of feeding varying amounts of silage upon the

yield of milk, l)utter fat, and body weight were tested, also the efh-

ciency of hand separators under farm conditions. The chemical

department continued its studies of steamed silage, soils, hop and

fruit drying, and fertilizers, and has begun studies on protein in

vetch hay and the use of lime in the straw heap as affecting decom-

position. The entomologist is studying diseases and insects affecting

fruits and grains, and the effect of free arsenious acid in Paris green
on foliaoe. The horticulturist has devoted considerable attention to

the dates of blooming and ripening of apples and pears. His work
with onions shows marked results in favor of starting the seed in

boxes and transplanting. The bacteriologist has closed a series of

experiments testing the value of ditl'erent methods of treating grain
for the prevention of smut. Copper sulphate, formaldehyde, hot

water, and hot, dr}' air were tested with results showing the greatest

efficiency in destroying spores and tho least injury to the germinating

(pialities of the seed in the use of hot, dry air. He has also obtained

encoui'aging results in curing cheese in sealed cans with the aid of

pure cultures. The fresh curd containing pure cultures is placed in

tin cans, pressed over night in a cheese press, and the covers then

soldered on. The ripening process is said to result in a cheese of supe-
rior and quite uniform flavor, and of a more friable and waxy texture

than ordinar}' cheese, without rind or danger of mold.

The station has cooperated in the past year with about 100 farmers

in different parts of the State in experim(>nts with cereals and forage

])lants; with this Office in irrigation investigations; with the Bureau of

PliMit Industry in studying the influence of origin of red-clover seed

on yield of crop; with the Bui'eau of Chemistry in studying availa])le

plant food in soils, and with the Division of Entomology in studying
the San Jose scale and the Asiatic ladybird. The work at Moro, in

eastern Oregon, will soon be suspended. The station at Union, which

is supported by a biennial appropriation of §20,000 from the State,
has continued to devote its work mainh' to investigations with gi-asses

and forage plants. This station is cooperating with the liureaii of

Chemistry' of this Department in sugar-beet investigations.
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The operations of the Oregon Station are considerably cramped for

lack of sulKcieiit funds. An arranoement has been made recently l)v

wliichsome relief is l)r()iiiilit al)()ut throiio-h a readjustm(>nt of salaries,

bnt there is still need of additional funds for work in animal husbandry.
The stjition is becoming increasingly popular throughout the State and

is producing marked ettects on agricultural practice.

LINES OF WORK.

The principal lines of work conducted at the Oregon Station during
the past year were as follows: Chemistry

—
analytical work, investiga-

tions with silage, fertilizers for prune trees, lime in straw heaps, i)lant

food in soils, experiments in drying hops and evaporating prunes and

apples, soils; tield crops
—

rotations, variety tests of cereals, grasses,

and othei- foi'age crops, fertilizer tests; horticulture; diseases of plants;

digestion and feeding experiments with dairv cows and swine, includ-

ing soiling experiments with both; entomology, and dairying.

INCOME.

The income of the station during the past fiscal year was as follows:

Unitfd States appropriation $15, 000. GO

Fami products, including l)alancc lioiu jircvious year 1, 445. 64

Total 16, 445. 64

A repoit of the receipts and expenditures for the United States fund

has been rendered in accordance with the schedules prescribed by this

Department, and has been approved.

PUlil.ICATIONS.

The publications of this station received during the past fiscal year
were lUdletins 70-75 and the Annual Report for 1902. The follow-

ing subjects were treated in the bulletins: Testing milk and cream,

stagnant water germs in milk, steamed silage, vinegar making, the

cultivation of vegeta))les, and insecticides and fungicides. The annual

report included a financial statement, the director's annual rcpoi't,

and reports from the different departments, including special articles

on cxpeiiments with gypsum on clov(n' and vetch, foot-rot of wheat,
and a bacterial blioht of strawberries.

s
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PKNXS^ LVAXIA.

The Pennsylvania State College Agricultural Experiment Station,
Slnlr <

'iillri/r.

I>cpiirtiiiciit. Ill' tlie I'cnn.syivaiii:! State Colici^c.

(JOVERNINO HOAUI).

Board of Tnisti-cs—Advisory Coniniittce: John A. Wno<l\vard (
( 'lnilniKin ), /Imniril;

W. F. Hill, \\',sl/„ril; H. V. Wiiitc, li/oonixhanj; CJeorge W. Atherton, Slate Coltiyc;

II. r. Ariiishy {Secretaiij) ,
Slnlr Colhuje.
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STATION STAI'F.

II. I'. Arnisby, l*n. |)., IHnrtnr. J. A. Frien, B. S., Aasl.'iUnil in Animal

Williaiii Frcar, I'n. !».. \'i(r-IHrrctor; Xutritlon.

i!liniii.'<l. T. M. Carpenter, U. S., .l.s.s/;<^/»/ ('Itemisl.

W. A. IJuckhniit, M. S., liolauiM. M. H. Piii<;ree, H. S., AKKixUwf CheuiiM.

(i. C. Bntz, M. S., Ilnrlii-iiltiirisl. II. L. Wilson, 11 ii.,Amslniit ChemiM.

G. C. Watson. H. .\.;u., .M. S., AffrimI- W. M. Darrow, Asi^islmit Chnnisl.

tiiriKl. •!• I'lunnner I'illsl)nrv, AssiKtiml Ifortical-

W. C. Patterson, Farm tSuperivtendenl. lnri.^t.

Julia ('. <iray, Secretary, Lihrarian. A. K. Risser, AmManl Af/ricallurixL

H. D. Edmiston, Laboratory Asnistant.

GENERAL OUTLOOK.

The Pennsylvania Station has fontiiuu'd most of the investio^ations

that were in projfrcss at the* tinio of the hist report, and has i)ul)lished

some results which ha\-e attracted considerable attention. Tliis is

e.<<pecially true of the reports of experiments on milk substitutes

for cahe.'^, and the experiments in ginseng culture. The latter experi-

ments have shown on the one hand the possibility of securing large

returns from ginseng culture when carried on skillfully and painstak-

ingly, and, on the other hand, they have served to demonstrate the

exaggerated claims made by those who ha\'e seeds or plants to sell. In

the division of animal nutrition attention has l)een centered on work in

cooperation wdth the Bureau of Animal Industry of this Department
with the respiration calorimeter, which has been brought to a high

degree of perfection. After a number of very satisfactory preliminary

tests, actual trials with an animal were undertaken. An interesting

series of experiments has been completed, and a report of the results

is being published b}- this Department. In these experiments an

attempt was made to determine the relative value both for maintenance

and for productive purposes of corn meal as a representative of con-

centrated feeding stufis and of clover hay as representing coarse fodders.

The studies on the available plant food in soils in cooperation with

the lUireau of Chemistrv have been continued; also the tobacco inves-

tigations in cooperation with the Bureau of Soils, and a study of the

losses from manures under diiJerent conditions in connection with an

experiment in steer feeding in cooperation with the State department
of agriculture. The station has also ari'anged to cooperate with the

State department of agriculture and local grape growers in the north-

westei'n part of the State in a study of the diseases of fruits with

especial reference to the grape. The work in the division of dair^'

husbandr}^ has been restricted owing to the resignation of the dairy-

man, but a study of conditions determining the amount of moisture

in butter has been made.

The last legislature inade an appropriation of $100,000 toward the

erection of an agricultural ))uilding for the college and sbition to cost
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not more tliaii $^50,(»0(). The \vin»^' provided for in tliis appropriation
is to ])e devoted to dairvin<i- and is now api)roacliing completion. The

completed aoricultural ])uildin<^- will include not only this dairy build-

mg }>ut also the respiration calorimeter building which was completed
several years ago.
The Pennsylvania Station is very much in need of additional funds to

develop its scientific investigations. During the past 3^ear the respira-

tion calorimeter, representing an investment approximating !^15,0»M),

was in actual use less than 300 hours, owing to the fact that there

were not funds to provide sufficient help to carry on investigations

with this apparatus while investigations were going on in other divi-

sions of the station. This is one of the very important lines of investi-

gation in animal husbandry in this country and adequate funds should

be provided for its support. There is also need of additional funds

for a systematic study of the soils of the State and for investigations

to aid in the development of the horticultural and poultry interests.

The appropriation ahead}' made for the college and station, while it

will not directly relieve the station, is very encouraging, owing to the

fact that it was secured by the united and persistent demands of the

agricultural interests of the State. It is hoped that these interests

will contituic to demand recognition through increased appropriations
for the investigation of problems aftecting them.

LINES OF WORK.

The ])riiicipal lines of work conducted at the Pennsylvania Station

during the past year were as follows: Chemistry
—

cooperation with

other departments in the study of foods, feeding stuffs, excreta, fer-

tilizers, and agricultural products, miscellaneous anal3'tical work,

study of chemical changes in vinegar and vinegar solids, and of varia-

tions in the composition of milk, experiments with tobacco, referee

work for the Association of Official Agricultural Chemists of the

United States; meteorology; analysis of fertilizers, foods, and feed-

ing stuffs; horticulture—variety tests of small fruits, experiments
with crown gall of fruit trees, growing ginseng; field experiments

—
rotation experiments with fertilizers on 144 plats, rotation of legumes
for soiling purposes, variety tests of farm crops; feeding experi-

ments—investigations in animal nutrition in the respiration calorim-

eter, feeding steers and correlated chemical studies on the relative

losses from the manure of fattening cattle under different conditions

of feeding; dairying
—

building up a herd from common stock, feeding

dairy cow's, study of the effect of keeping drinking water constantly
before cows, effect of variety in the grain ration of cows, experiments
to tost the value of a home-mixed calf meal as a substitute for milk in

rearing calves.
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rill' iiu-oinc «>l' till" station iluiiiij^- tin* past li.scul year was as follows:

liiitt'd Statfs appn .priatioii $lo, 001). 00

l.\.,-s 11, 220. 00

Fani.
1
.n .i liictH 2, 547. 08

Miscrllaiu'ons 181. 64

T..tal 28, 948. 72

A rt-port of tlic rci-eipts and cxpt'iiditurcs for the United States

fund has hccn riMulercd in accordanci^ with the schedules prescribed

l)y this I)ei)artuKMit, and lias been approved.

PUBLICATIONS.

The piililit-ations of this station received durin<r the past fiscal year

were lUiUetins {\0-&2 on the rearin<( of calves on milk substitutes,

aiimuil report of the director, and an experiment in j^inseng culture.

PORTO RICO.

Porto Rico Agricultural Experiment Station, Mnii(t(iiiez.

Under the .«uj)ervit5ioii of A. V. Tnu-, Diix-ctor, Ullice of Experiment Stations, United

States Department of Agriculture.

STATION STAFF.

F. I). (Gardner, Specinl A(/ent in Charge. J. Van Leenhoff, jr., Tubacco Exjiert.

J. W. Van Leenhoff, Coffee Exj)ert. E. F. Curt, Farm Foreman.

O. W. Barrett, Entomologist, Botanist. Edw. C. Howe, Clerk, Stenographer.

GENERAL OUTLOOK.

The work of the Porto Rico Station during the past year has con-

sisted largely in the repair of buildings on the new station farm at

Mavaguez and the preparation of land and starting of experiments.
The farm had not been under close cultivation for a number of years,

and had to a considerable extent grown up with weeds, shrubs, etc.

It was necessary to repair roads, construct culverts, liuild fences, clean

ditches, and to clear aliout 15 acres of land before the farm could be

brought into condition for experimental purposes. Crops of corn,

beans, rice, Kafir corn, and alfalfa were planted, but by reason of insect

pests, fungus diseases, and drought, the yields were ver}^ meager.
Since the harvesting of these crops, land has been laid out in perma-
nent tenth-hectare plats, and a considerable portion of it is now under

experiment. Attempts have been made to establish various nurseries,

including seedlings of all the varieties of citrus fruits obtainable on

the island; a considerable number of tropical plants secured through
this Department, including 100 rubber seedlings, 200 tea seedlings, and

smaller numbers of tigs, pistachios, etc., and many native varieties,
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such US nmngoos, iillioiitor poars, and the niamiuoo apple. On other

parts of the farm an experimental banana phuitation and a cacao gi-ove

have been started. Arrangements have l)een made by whieh phmts of

economic vahie are obtained for the station from Jamaica through the

Botanic Garden at Kingston and from other portions of the West
Indies througii the British Commissioner of Ag-riculture for the West
Indies. Througii these different sources a considerable number of

tropical ])roducts have alread}^ l)een collected, among them a large

number of varieties of cassava, vams, yautia, and the malanga. Fil)er

plants are also being tested. Experiments have been continued with

vejjctables from northern-grown seeds, but as vet with indifferent

success.

Experiments with coffee have been carried on during- the year and

the results of the application of fertilizers have been marked. Bat

guano secured from caves on the island has given better results than

any of the commercial fertilizers. A large number of coffee seedlings

are ready to transplant, and arrangements have been made with a

number of planters to set out a half acre of each of these and care for

them according to directions prescribed b}' the station. Many trees

will also be planted on the coffee-experiment plats at La Carmelita,

where 10 acres have been turned over to the station for experimental

purposes.

During the early part of the fiscal 3'ear the l)otanist of the station

made a visit to the northeastern part of the island and reported on the

boundariesof publiclandsin the Lucjuillo district. This region embraces

practically all the native forest remaining on the island, and the survey
was made to esta))lisli the boundaries for a forest reservation of 25,000

acres, which was proclaimed ])y the President in Januar}^ 1903. Later

in the j'ear Prof. F. 8. Earle, of the New York Botanic Gardens, visited

the island as a temporary agent of this Office, to make a study of some

of its horticultural possil)ilities and to make observations upon some of

the diseases of economic plants. He has prepared a report on this

trip which is given in full on page 454.

Numerous additions, both of bound publications and pamphlets, have

been made to the library and exchanges have been effected with a num-

ber of publications. A mailing list of about 800 addresses, mostly in

Porto Rico, has l)een prepared. It is planned to contiiuie the soil survey
of thi' island as funds will permit; to continue and extend the coffee

experiments, partlv in cooperation with representative planters in dif-

ferent parts of the island, and to develop horticultural investigations.

There is great demand for information along horticultural lines, and it

is exceedingh' important that a man well trained in the principles and

practices of tropical horticulture be secured by the station. Stock

growing is another important industry on the island, and there is con-

siderable demand for investigation in animal industry, for which the
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prt'sciit liiiuls ol" (lie station arc not ad«'(|iiat(\ Tlu; cordial support
whicii has thus far hci'ii accordod to the, station l)y tlic insular legis-

lature, lojictlicr with the intorost manifested hy planters in requestinjr

it,s puldications and in solicitintr specitie infoimation, is very encour-

aL;in«i- and bespeaks for the station a lii<j;h i^rade of usefulness. It is

eontidently helievcd that the people of Porto liieo will assist the station

l»\ M(l»'t|ualr appropriations, so that its usefulness may be enlarged
from year to year.

LINES OF WORK.

Tiie j)rincii)al lines of work of the Poi'to Rico Station during the

past year were as follows: Collection and variet}"^ tests of tropical,

agricultural, and horticultural crops; cultural and fertilizer tests with

northern-grown crops to determine their jidaptation, time of planting,

etc.; investigations of injui'ious insects, and fungus and bacterial dis-

eases of plants; selection of coti'ee; rejuvenation of an old coffee plan-

tation; tobacco investigations; soil survey, and distribution of seeds

for trial by farmers.

INCOME.

The income of the station during the past fiscal year was as follows:

United folates appropriation $12, 000

PUBLICATIONS.

The fourth report on investigations in Porto Rico, giving a detailed

account of operations during the j^ear 10(>3, has been prepared by the

special agent in charge of the Porto Rico Agricultural Experiment
Station, and is given on page 419.

RHODE ISIiAND.

Rhode Island Ag:ricultural Experiment Station, Kimjston.

Department of Khode Island College of Agriculture and Mechanic Arts.

GOVERNING BOAKI).

Board of ^Managers: Chas. Dean Kimball {President), Promdcnce; Jesse V. B. Wat-
son {Vice-I'residml), Wakefield; C. H. Coggeshall {Clerk), Bristol; Melville Bull

{Treasurer), Newport; T. G. Mathewson, East Greenwich.

STATION STAFF.

H. J. Wheeler, Pn. D., Director; Chemist. G. E. Adams, B. S., Assudant in Field Ex-
F. W. Card, M. S., Horliculturint . j)eriments.

Cooper Curtice, D. V. S., M. D., Biologist, A. W. Bosworth, B. S., Assistant CJiemist.

PoaUrymuii. . A. E. Stene, B. S., Assistant Horticulturist.

B. L. Ilartwell, I'm. D., Associate Chemist. Nathaniel Helme, Meteoroloyist.

J. W. Kellogg, B. S., Assistant Chemist. S. Aline Nye, Slenofjrapher.

AVilhelm Eissing, Assistant Chemist. E. M. Chadwick, Stenographer, Librarian.
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GENEllAL OUTLOOK.

The features of work at tlie Rhode Island Station do not differ

materially from those mentioned in the last report of this Ottice, The
most importiint line of work continues to be its tield experiments in

studying the relation of fertilizers and soil conditions to fertility.

This has included a stud}' of the replacing- power of potash and soda,

which has indicated that with certain crops, notahly root crops, soda

conserves the soil potash. Results have been obtained indicating that

ignited alumina phosphate is of little or no value to most crops when

used upon a very acid soil. This substance shows a high percentage
of reverted phosphoric acid and is said to be used (^uite extensively in

certain read3'-mixed counuercial fertilizers, upon which account these

results are considered particularly valuable. Great success has been

had in bringing up the poor land of the station farm with a fertilizer

fornuila, which has been worked out at the station, and the use of lime,

and it is asserted that with this treatment any of the poor land of the

State which is not too sandy can be brought up so as to produce 8^

tons of ha}' to the acre. The old worn-out acid soil of the station farm

has been renovated by the use of lime and commercial fertilizers in an

entirely economical wa}'. The bacteriological flora of limed and

unlimed plats is being studied. The horticulturist has begun the selec-

tion of red clover with a view to improving it and is testing the effect

of tobacco shade cloth on strawberries and a variety of vegetal )les, also

the effect of adding new soil and infusions to supply the bacteria to

sterilized soils. In the latter experiments nodules were formed oidy

upon the roots of the soy beans inoculated by applying new soil. In the

biological division studies on the blackhead of turke3's have l)een con-

tinued, ))ut without definite results. It is now thought that the disease

is transmitted through the egg, although this has not been full}' demon-

strated. Increased facilities have been furnished this division by the

installation of additional inclosures for chicks, a new heating apparatus
for the incubator house, and a very complete outfit for the biological

laboratory.

Expei-iments in grass culture in cooperation with farmers give

promise of results of great practical value. In cooperation with the

Bureau of Chemistry of this Department the station has tested the

effect of Paris green containing free arsenic, with results very dele-

terious to the trees where large amounts of arsenic were present. The

agricultural demonstrator employed for th(^ three sunnner months with

a Sbite appn^piiation was very successful. He went out to the farm-

ers in response to calls, and during the sunnner months there were

more demands for his services than could be met. He freciuently

visited fonr or five farms on the same day to give advice and demon-

strations in spraying, the ti'eatmcnt of soils, and other ])ractical tpies-

.S. Doc. 148, nS-2 12
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tions. lit' carried the work of (lie stiition clircrtly to the farmers and

also l»roii«,'-lit tlie faiiners iiilo closor touch with tlic colicf^-e l»y cxplaiii-

iiiu' till' <»|)i)(>i-tiinitiivs
which it all'ordod for aj^ricultural instruction.

The work of tiiis otlicer was the more important from the fact that

the State has no or<iaui/ed farmers'' institutes. The vacancy in the

olhce of the ])resi(U'nt of the colh'«;e has been tilled b}' the election of

K(>nyon L. Butterlield, of Michijran.

The KluKle Island Station is unable with its present funds to under-

take many of the pioblems in soil renovation and restoration which

are in need of solution. One of the first thin<»s which it would under-

take if additional funds were provided would be a study of the role

of potash and soda in certain ])lants to see what functions the soda

accom})lislu\s when it a])pears to replace a certain amount of potash.

The materials are at hand for this i)urpose, and the theme woidd

undoul)tedly make a very })rotitable one for investigation of the physi-

ological role of these constituents.

LINES OF WORK.

The principal lines of work conducted at the Rhode Island Station

during the past year were as follows: Chemistry
—

analytical work in

connection with other experimental investigations; meteorology; soils;

analysis and inspection of fertilizers and feeding stuffs; field and pot

experiments
—

fertilizers, rotations v. continuous cropping, variety

t(\sts, experiments with grasses, comparati\'e tests of insecticides and

fungicides; liorticulture^—rejuvenation of old orchards, manurial

experiments with bush fruits, selection and breeding of fruits and

vegetables, orchard cover crops, artificial propagation of blackberries,

breeding experiments Avith raspberries and black])erries, study of

forest conditions, combating insect pests, experiments in grafting; and

poultr}' experiments
—

diseases, brooding, incubation, et€.

INCOME.

The income of the station during the past fiscal year was as follows:

Uniti'd States appropriation $15, 000. 00

Farm i)ni(hictH 1, 227. 92

Miscellaneous, including balance from previous year 1, 251. 50

Total 17, 479. 42

A report of the receipts and expenditures for the United States fund
has been rendered in accordance with the schedules prescribed by thi.'s

Department, and has been approved.

PUBLICATIONS.

The publications of this station received during the past fiscal year
were Bulletins 83-92. on improving an orchard, poultry feeding,

analyses of commercial fertilize rs, goose septicemia, fowl typhoid, the
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forests of Rhode Island, coiiinicreial fertilizers, further experiments
in top-dressing grass land, l)ush fruits, and the soy beau.

SOUTH CAROLiIJ^A.

South Carolina Agricultural Experiment Station, Clcintsun CoUeije.(^

Departuii'iit of Clemson Agric-ultural College.

GOVERNING BOARD.

Board of Trustees: R. W. Simpson {President), Pendleton; P. H. E. Sloan [Secretary

and Trcaitarer) ,
( 'kmson Coll((/f; I). K. 1:^orris, Cateechee; '^]. L. Donaldson, (IrcoirUle;

R. E. Bowen, Briggs; B. R. Tilluian, Trenton; J. E, Bradley, Ilanterti; W. 1). ]Ovaiis,

Cheraw; L. A. Sease, Prosperity; J. E. Wamianiaker, St. Matthews; A. T. Siuythe,

Charleston; J. S. Garris, Spartanburg; J. E. Tindal, Silver; J. H. Hardin, Chester; II. M.

Stackhouae [Secretary of Fertilizer Department), Clemson College.

STATION STAFF.

p. H. Mell, M. E., Ph. D., Director. C. C. McDonnell, B. S., Assistant Chemist.

J. S. ^Q\\man, Vice-Director; Agriculturist. D. H. Henrj^ B. S., Assistant Chemist.

M. B. Hardin, Chemist. C. C. Newman, Ilorticidtnrisl.

H. Metcalf, M. A., Ph. D., Botanist, Bac- C. E. Chambliss, M. S., Entomologist.

teriologist. G. E. Nesom, B. S., D. V. M., Veterinarian.

B. F. Robertson, B. S., Assistant Chemist. B. H. Raw), B. S., Animid Husbandman.

F. S. Shiver, Pn. G., Assistant Chemist. J. S. Pickett, Station Foreman.

H. Benton, M. S., Assistant Agriculturist. J. N. Hook, Secretary.

GENERAL OUTLOOK.

The production of plants for hay and for a succession of pasturage
is a leading feature of the work of the South Carolina Station. Orchard

grass, redtop, Texas blucgrass, Kentucky bluegrass mixed with white

clover (for lawn and pasture), and Bermuda grass have been found

worthy of cultivation. Bernuida grass and Texas bhiegrass are

especially valuable, the former for summer and the latter for fall and

spring pasturage. The vetches on Bernuida sod also afford excellent

spring pasturage, and hairy vetch sown with oats gave a hirge yield

of excellent hay. Crimson clover and Dwarf Essex rape also gave

good results. Experiments with sorghum, teosinte, Kalir corn, cow-

peas, and velvet beans for hay resulted in favor of sorghum, teosinte,

and cowpeas in the order named. The veterinarian of the station is

engaged largely in the work of inspection and continues to make use-

ful observations regarding the practicability of inoculation against
Texas fever and on poultry diseases and miscellaneous disejtses of stock.

He is also making some study of the general (juestions of breeding
stock and providing a succession of forage crops. The station is

cooperating with the Bureau of Chemistry of this Department in

studying the available plant food in soils and with farmers along the

coast in raising Sea-island cotton and truck and f(^rage plants. Station

<* Telegraph oflBce, Clemson College; express un< I Ircight address, Calhoun.
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ollii'crs took an :i(( i\(' pari during- tlu' past suiiiiiit'r in the fai'iners'

institutes. a"J of wiiich wcrr held, with a total attcndaiK*' of o\('i' S,(l()0.

At till' roiind-ui) institute held at the eolle«^e. the Ist of Auj^'ust nearly

l.odO farmers sjMMit four days in ainost enthusiastic meetiujif. The

station is aciiuirinjjf better facilities for work throu<^h the enu'tion of

a $;-i,<>(M> l)arii and th(> pui'chase of coiisiderahle live stock. A new aj^ri-

cultural huildiii};" for the colleo'(> and station to cost !i^i")(), (>()(», is in pro-

cess of construction. The l)uildin<i' will he three stories high, with a

fi-ontaijo of 17<) feet and a d(>pth of 120 feet.

The South Carolina Station durinj^ the past year has been underji^oing

considerable n'or^'anization, with a view of niakinj^ a clear ditlerentia-

tion tu'twcen station and collet«fe work. Sonic proj^ress has been made

in this dii'ection by assitrnino- a definite area of land to the station for

experimental purposes, erectin*;- a station barn, separatin*^' the station

herd from the coilet^-e herd, and rclievino- the vice-director of the inan-

ay-ement of the college farm. It is evident, however, that the ati'airs

of the station can not b(^ put on a thoroughly satisfactor}' basis and its

work pushed vigorously until a separate director clothed with proper

authority to outline a general plan of work is appointed. Farmers'

institutes have been very successful and a useful means of })ringing the

station ofKcers into touch with the people, l)ut they are now la3'ing

upon the Hatch fund a heavy ])urden, which should be carried b}'^ the

State with funds especially provided for the purpose. With such funds

and with additional resources for developing the horticultural work,
the South Carolina Station would be in a position to greatly increase

its usefulness in the State.

LINES OF WORK.

The princijxil lines of work conducted at the South Carolina Station

during the past year were as follows: Chemistry—chemistry of Sea-

island cotton, j)lant food in soils, analysis and control of fertilizers;

field experiments
—domestication of native grasses and other forage

crops, tests of crops for economic pork production, rotations, tests of

sorgluun and Kafir corn for hay; horticulture; plant breeding-^cotton,

strawberries; feeding experiments
—

mainly with dairycows and poultry ;

veterinary science—diseases of poultry, inoculation for Texas fever;

entomology
—orchard inspection, methods of destroying insect pests

of fruits and vegetables; and dairying.

INCOME.

The income of the station during the past fiscal year was as follows:

United States appropriation $15, 000. 00

Farm products 1, 687. 63

Total , 16, 687. 63
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A n^port of the roceipts and cxjxMidituros for the United Stat(>s fmul

has Ihhmi rendered in accordance witli the schedides prescribed by this

Department, and has been approved.

PUBLICATIONS.

The pii])lication.s of this station received durinji" tlie past fiscal year
were Bulletins 72-80 and the Annual Report for 11>02. The ))ulletins

include two reports on the analysis of commercial fertilizers, one on
Texas fever, and the followinjr: Bermuda j^rass; the standardization

of sulphuric acid; the natun^ determination, and distril)ution of the

pentosans in the Sea-island cotton; experiments with poultiv; cotton

culture; and a rotation study.

SOUTH DAKOTA.

South Dakota Agricultural Experiment Station, Brookings.

Department of South Dakota Ajericultnral College.

GOVERNING BOARD.

Regents of Erhication: I. W. Goodner {Ptrmlnif), Pierre; Frederick A. Spafford,

FUtudreiin; I. D. Aldrich {Secretary), Blgstone; M. F. CJreeley, Ckmj; A. \V. Burtt,

Huron; R. M. Slocum, Herreid; R. A. Larson {Secretary and Accountant), BrouJcings.

STATION STAFF.

J. W. Wilson, M. S. A., Director; Animal A. II. Wheaton, As.v.><la)it in Dairying.
jrn.slKnidiiian. F. E. Hei)ner, Ph. G., At<si><l(int in Cheni-

E. C. Chilcott, M. S., Vin- Director; Agri- intry.

culturist. F. A. Norton, Pn. G., Assistant Chemist.

J. II. Shopanl, W. S., Chemist. R. F. Kerr, M. A., Lihrarian, Statislician.

Be Ahon^anni\eri',<''M. A., Botanist, Ento- R. A. Larson, AccounUnit, Secretary.

mologist. Sylvester Baltz, Superintendent of Tfigh-
W. A. Wiioeler, B. A., Botanist. more Suhstation.

E. L. Moore, B. S., D. V. S., Veterinarian. H. G. Skinner, B. S. A., Assi.ffanl Animal
N. E. Hansen, M. S., ILn-ticidturid. Tlushandman.

W. S. Thornber, M. S., As.v.<itant Horti- T. B. Kelly, Stenographer.
cultirrist. \\'illiain West, Farm Foreman.

A. B. Holm, R. S., Ass-islant in Sails. Chas. Haralson, Cardenrr, Florist.

GENERAL OUTLOOK.

The South Dakota Station has contimied the investio'ations already

bejifun and inauo-urated work in animal husbandry, especially the feed-

\n^ of cattle and sheep. A nov«d feature of the feedin*^ expeiiiiicnls
wa.s the use of macaroni wheats, bread wheats. miuI spelt in comparison
with corji. The colleo-e with which the station is connected has inxcsted

ij^;^, (>()(» in live stock during th(^ j)ast year. Results of the rotation

exjieriments durin<f the past six yeai-s hav(^ b(MMi published, also a

bulletin on macaroni wheat, which is now being studied with special

"Oil leave.
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roforoMcc to its iiiillin^^ <|ii!ilitios. A fine lot of hroodinjr (\\])(>riiiionts

with cciH'iils Mild Icouiiu's was dosti'ovcd diiriii<i;" the j)ast soasoii hy a

liailstonii. Tlu' vctcrinaiiaii lias rocciitly invest i^'atcd tlic I'l'inji^cd taiMv
wonn atl'('rtin<i- laiiilts, and issnod a Imllctin scttiii*^' forth the results.

Considcralilc woi'k has hccii done in cooperation with the, farmeris of

the State in tiTowini,^ j^rains and jri-asses introduced l>y this Depart-
ment. Tests of these ero})s were also made at Brookings and at the

Iliiihniore Substation in cooperation with the Bureau of Plant Industry
of this |)epaitinent. The station is also cooperating with the Bureau
of Plant Industry in niakinj^- varic^ty tests of veeetahhvs and in iniprov-

in<i" the whciit industry of the Northwest, with the Buicau of C'hemistry
on the available plant food in soils, and with this Oflice in irrigation.

A new chemistiy l)uildin<^ erected by the college will give the station

much greater facilities for chemical work, and a $12,000 barn now

building will afford l)etter facilities for conducting experiments in

animal husbandry. A small mill has been installed for testing the

milling (jualities of varieties of v/heat. At the close of the year the

president of the college resigned and has since l)een succeeded by the

Rev. James Chalmers, of Klgin, 111. The funds of this station are not

adequate to enable it to meet the needs of the State for investigiition

of problems arising from the rapid development of the agricultural

interests of this region. There is especial need of work in animal

husbandr}', dairying, and agricultural engineering.

LINES OF W^ORK.

The principal lines of work conducted at the South Dakota Station

during the past year were as follows: Physics and chemistry of soils;

field experiments
— rotations; plant breeding

—selection and adaptation,

iTichiding native and introduced fruits, cereals, and forage crops; dis-

eases of plants and animals; animal husbandry— feeding experiments;
and ii'rigation.

INCOME.

The income of the station dui'ing the past fiscal year was as follows:

United States appropriation $15, 000. 00

State appropriation 1, 200. 00

Miscellaneous 954. 16

Total 17, 154. 16

A report of the receipts and expenditures for the United States

fund has been rendei'ed in accordance with the schedules prescribed by
this Department, and has been approved.

PUBLICATIONS.

The pn])lications received from this station during the past fiscal

year were Bulletins 75-78, the subje(;ts of which are the treatment of
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smuts and rusts, macaroni wheat in South Dakota, a study of North-

western apples, and a preliminary report on the fringed tapeworm of

sheep.
TENNESSEE.

Tennessee Agricultural Experiment Station, KnoxvUle.

Department of the University of Tennessee.

GOVERNING BOARD.

Board of Trustees—Experiment Station Committee: J. W. Caldwell {Acting Chair-

man), KnoxvUle; T. E. Harwood, Trenton; T. F. V. Allison, Xashrille; O. P. Temple,

Knojinlle; J. B. Killebrew, Nashville; Harris Brown, Gallatin.

STATION STAFF.

A. M. Soule, B. S. A., Director; Agricul- F. H. Broome, Librarian.

turist. J- K. Fain, B. S., Amstant Agriculturist.

C. A. Keffer, irortiniKurl.tt, Forester. P. O. Vanatter, Plat Expert.

C. A. INIooers, B. S., Chemist. S. E. Barnes, B. S., M.S. A., Dairyman.

S. M. Bain, B. A., Botanist. H. H. Hampton, B. S., AssiMant Chemist.

W. M. Fulton, B. A.,M. S., Meteorologist. W. S. Shaw, V. M. D., Veterinarian.

Ethel Reese, Stenographer.

GENERAL OUTLOOK,

TheTennessee Station continues to devote much attention to problems
concerned with the introduction of diversified farming-. The growing
of forage crops and pasturage is followed by feeding experiments with

various animals, the results of which are carefully recorded and ta])u-

lated in such a way as to show the actual cost of producing the difierent

animal products. In this way the farmers have been shown the economy
of making silage and of feeding the great ]>ulk of their crops instead

of selling the raw pi-oducts. Last 3'ear it was announced that silage

could l)e produced for ^1.28 per ton, and this year the station has

shown that corn fed rn various combinations to hogs has a feeding

value of 81 cents per bushel, and skim milk a feeding value of from 2t)

to 30 cents per loO pounds, with pork 5 to 7 cents per pound. The

station has been working with difi'enMit crops for silage, and finds that

sorghum is nearly as good as corn for this purpose. Soy beans aloni^

were not a success, but mixed wath corn in the ratio of 1 : 2 made good

silage.

An attempt is l)eingmiidc to find a legume^ which can be grown with

the corn and which will climl) cornstulks in sueh a wa}' as not to tangle

and make ilifiicult harvesting. Work on winter wheats and other

cereals has been contimied for a number of years with results which in-

dicate that the .soil and climate of Tennes.see are well adapted to their

production and that wheat having excellent milling cjualities is pro

duced. Most of this work with forage crops and cereals and also some

work' with clover seed is Ix'ing done in coopei'ation with the Bureau of
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I'liiiit Industry of lliis DopartnuMit. Closely i-clatcd to this work is

tlic cll'oi't to (l('t(MMiiiMc I he inlliu'iicc of (lillcrciit iiiotluxls of soil trcat-

iiifiit on ci'oj) product ion iiiid the Ix'st means of im])T'()viii<4" land tlirouj^h

irraziiiiT. Tlie liorticulturist is doiiijr some woi'k with insecticides and

with fruits and ve*jetal)les under fertilizers. 'Vho chemist is dcvotinjj

considerable attention to fertilizei's and soils and has conducted some

dijjestion experiments in connection with the foraj^e and feediu"^

experiments.
The f(M-tilizcr inspection has been turned over to the station by the

Commissioner of Agriculture and a sepai-ate laboratory for tlie pur-

pose lias l)een titted up. A tw'o-story feeding- barn for cattle has ))een

erected on the university farm. The farm has been increased to an

area of 145 acres by the purchase of adjoinini;- land, and as a result

the field and feeding experiments have been reorganized and a per-

manent rotation on the farm established. These improvements were

made possible through a special appropriation of $1(),()00 for the pur-

pose by the last legislature. This is the first appropriation the station

has ever had from the State. The library of the station has been con-

sidera])h' enlai'ged during the year. The Summer School of the South,

conducted und(M- the auspices of the University of Tennessee, had a

total enrollment this year (the second of its existence) of 2,150, of

whom 1,246 are employed as teachers this A^ear. In the courses given
much attention was devoted to rural school subjects, nature study,

agriculture, horticulture, and domestic science.

The Tennessee Station is strengthening its staff, systematizing its

investigations, and extending its facilities for work. Members of the

staff, in addition to their station duties, assist the Commissioner of

Agriculture in farmers' institute work. In this way and by means of

press bulletins, and a j^earbook which is issued annually without ex-

pense to the station, its influence is ])eing extended, and it is gradually

gaining the su})port of a large num])er of farmers. There are many
agricultural prol)lems in urgent need of investigation in Tennessee and

the resources of the State are sufficiently great to warrant a much
more liberal support to both the university and the station.

LINES OF WORK.

The principal lines of work conducted at the Tennessee Station

during the past year were as follows: Chemistry
—

pot and other

experiments with soils, digestion experiments, anal^^tical work; fer-

tilizers; field experiments
—selection of cereals and legumes, experi-

ments with forage crops for soiling and silage, methods of cultivation,

green manuring, tests of meadow grasses, grazing experiments,
etc. ; horticulture—cultural fertilizer and gi-afting experiments with

orchard and small fruits and vegetables; seeds; weeds; diseases of

plants; feeding experiments^
—l)eef and daily cattle and hogs; ento-

molog3" and dairying.
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INCOME.

The income of the ^stati()n during the past fiscal year was as follows:

United States appropriation $15, 000. 00

Farm products 5, 582. G7

MiscellaneouH 102. 49

Total 20, 685. 16

A report of the receipts and expenditures for the United States

fund has l)een rendered in accordance with the schedules prescribed

by this Department, and has been approved.

PUBLICATIONS.

The publications of this station received during- the past fiscal year
were the Annual Report for 1902, containing brief reports from the

ditferent departments of the station, and Bulh'tins Vol. XV, Nos. 3

and 4, on feeding native steers and the relative value of protein in

cotton-seed metd, cowpea hay, and wheat bran.

TEXAS.

Texas Agricultural Experiment Station, College Station.

Department of the State Agricultural and Mechanical College of Texas.

GOVERNING BOARD.

Boanl of Directors: M. Sannom {Preindeid) ,
Fort Worth; F. A. Reichardt, IToiiMon;

(teorge T. Jester, Cormamu; W. J. Clay, Austin; P. II. Tol)in, Dmimn; K. K. Legett,

Abilene; A. Ilaidusek, Lagrange; L. D. Amsler, Hempstead.

STATION STAFF.

.T. A. Craig, B. S. A., Director. G. S. Fraps, Pn. D., A.<<si.<<ln)tt Clmnist.

II. H. Harrington," M. S., Chemist. F. R. INIarsliall, Animal Hnshandman,
M. Francis, I). V. M., Veterinarian. Dairi/man.

E. J. Kyle, M. S. A., Ilorticnlturist. J. W. Carson, P. S. A., Farm Superin-

E. Dwight Sanderson, B. S. A., Consulting tendent.

KutDiiiiilogist. J. K. Robertson, Stiperintendent of State

E. C Green, B. S., Assistant ITorticulturist. Station {Beeville).

F. S. Johnston, B. S., Agrinillurist. W. S. Tlotchkiss, Superintendent of State

O. M. Pall, Ph.D., Botanist, Mycologist. Station {Troupe).

GENEKAI. OUTLOOK.

The work of the Texas Station during the past year has l)een con-

siderably deranged b}' chaiiges of administration. Nearly the same

lines of work have been continued, attention being given to field work

in both horticulture and agriculture, studies in vet<M-inary science,

feeding experiments, and experiments at the substations. A latluM"

extensive expei'iment with yearling and two-year-old steers to test the

feeding value of rations of cottonseed nieal and hidl.s; rice bran, polish,

" On leave.
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juid liiills, :m(l molasses has Ixmmi coniplctcd. The veterinarian is study-

Iml;- means of rendcrin*^" catth^ imiiiiino to Texas fever and of freeing
cattle and pastures of ticks. An is()lat(Hl ])asture and ((uarantin(^ sheds

and h)ts have recently been ad<led to the e(|nipment tor such work.

The station is j^ivinjj some attention to means of checking the ravages
of the Mexican cotton holl weevil, and is cooperating with the Division

of Entomology <>f this Department iii this work, as wcdl as in studies

on the San Jose scale and the Asiatic ladyl)ird. It is also cooperating
with tht^ Bureau of Plant Industry in eil'orts to improve the wheat

industry in the Middle West, with the Bureau of (-hemisti-y in studies

on the available plant food in soils and on the injiuenco of enviroimient

on the sugar content of nuiskmelons.

The work at the Beeville and Troupe substations is being prosecuted
with success, altlK)Ugh handicapped somewhat at the latter place by
the resignation of the superintendent in charge. The win tei'-growing
of vegetables, especially cabbage and cauliflower, has proven a success.

A sewage irrigation garden has been established for growing fall

vegetables, espeeially potatoes, the fall crop of which keep Ix^tter than

the early crop. Experiments with tomatoes and in methods of jilant-

ing grapes are also in progress, as well as experiments on peaches in

cooperation with farmers in Smith County. The substations in Texas

have proven very popular, and continual demands are being made for

additional institutions of this nature. However, the substation com-

mittee of the Farmers' Congress wisely concludes that it is })etter "to

have one new station established with funds sufficient to equip and

operate it successfull}' than to try six weak experiments that would

prol)a})ly reflect no credit on the experiment station movement in the

final summing up of results."

The new building for the departments of chemistry and veterinary
science has been completed and occupied, and furnishes good facilities

for these departments. Work has ]>een started on an $S,UO<» dair}'

barn for the use of the colleofe and the station. At the close of the

year the director of the station and dean of the department of agricul-

ture of the college resigned to accept the presidency of the New

Hampshire College of Agriculture and directorship of the station.

He has been succeeded by John A. Craig, formerl}^ of the Iowa State

College of Agriculture, but for several years engaged in editorial

work. The agriculturist resigned to go to Louisiana and has been

succeeded by F. S. Johnston, formerly of the Indiana School of

Agriculture and station. F. R. Marshall, recently of the Iowa College
and station, has been elected associate professor of animal husbandry.
J. K. Robertson has been made superintendent of the Beeville Station,

vice S. A. Henry; and W. S. Hotchkiss, of Illinois, superintendent of

the Troupe Station, which for some months past has been under the

direction of E. C. Green, of the horticultural department. The
chemist has been given a year's leave of absence for travel and study
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in Europo. R. L, Bonnott, recently director of the Arkansas Station,

has been elected superintendent of farmers" institutes.

The Texas Station has undertaken and carried throuo-h considera])le

work of j^reat Aalue to the fanners of the State, and the latt(U" are very

api)re(^iative of the fact. Th<>y have come to the support of the sta-

tion in securinj^ a s]KH'ial appropriation for better eipiipment, and for

the est;i])lishment of substations to investigate special problems in

different localities. The opportunities for investigations of great sci-

entific and practical value are almost unlimited in Texas, and what the

station especially needs at the present time is a definite policy with

reference to plans for station work, with a clear differentiation between

college and station work, and then more settled conditions with regard
to the stall" of investigators.

LINES OF WORK.

The principal lines of work conducted at the Texas Station during
the past year were as foHows: ChemistrN'; meteorology; soils; fi(dd

experiments
—

forage crops, variety tests, fertilizer experiments with

corn and cotton; horticulture—variety and fertilizer experiments with

tomatoes, and experiments with ])erries and figs; feeding exp(>riments;

diseases of animals; and in-igation.

INCOME.

The income of the station during the past fiscal 3'ear was as follows:

United States approjjriation $15, 0(K). 00

State appn ii>riati<)ii 5, 000. 00

MiscellaneouH 8, 7.37. 01

Total 2S, 737. 01

A report of the receipts and expenditures for the Tnited States fund

has been rendered in accordance with the schedule prescribed l>y this

Department, and has been approved.

PUBLICATIONS.

The ])ublications of this station received during the past fiscal year

were l^ulletins 65 and GO on the tomato and forage crops.

UTAH.

Agricultural Experiment Station, Lofjnyi.

Department of tlie Ajrricultural ("(illef,'e of I'tali.

OOVEKNINfi BOAKI).

Board of TniHteen: W. S. McCornic;k {President), Salt lAike Clh/; V. W. Maughan

{Secrdnry), Ij)gan; Allan M. Fleming {Treannirer), iMgan; Mrs. Kmily S. Richards,

Kill Lake Oih/; .Tohii A. McAli.ster, hxjon; L. Hansen, Loi/nii; Mrs. U. N. Bagley,

Ofjdeii, (ieorgv.V. Wliitinore, Xrphi; V.. \i. Owen, Wtllarillt:
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STATION S'l'AI"!'".

J. A. Widtsdo, Pii. D., rUrrclnr; Chnnisl. .]. A. C'rockott, Ass-lstnni Doirifmnn.

.Iniin's |)rvilt'ii. .MiirornlofjlKl, I'lui/tri/ Mmi- HolicH Stcwarl, Assisldiil Chfnilxl.

ni/ii: William Janlinc, Assi.^lmil AijrtmoiniM.

L. A. Merrill, M. S., Af^roiunnist. J. I'.. Nelson, Fana Foreman.

W. N. Iliitt. \^. S. A., JIorliniltnriM. Julin Hopkins, Foreman of Pmdtrii DpjhiH-

V.. D. I '.all, M.S., liiolnf/ixl.
mnil.

I;. W. Clark. \\. Sc, Anuiuil Iixbistn/. II. W. Crockett, Foreman of Hortinilfvral

W W . Mcl.auLrlilin, Irriijalion Knghieer. (iroundt.

W A. >'<Mlfr, I'll. I>., Assoiidlc Chemixl. Vvi'il VAMtvr, Foreman in AnlmaUndiiMry.

(JENKKAI. OUTLOOK.

Inioat ioM coiitiiuu's to he the foundutioii upon whicli most of tlio.

invostioiitioiis of tho Utuli Stiition uro hasod. The lines of work in

pro<rress last year have ])een continued and new w^ork in some phases
of irrjtjation and in animal husbandry has been added. Foedinjj;-

experiments with horses, cattle, and sheep ha\'C been conducted to

study especially the value of suoar factory bj^-products and the possi-

bilities of the irrioated pasture. The irrigation investij^ations have

been extended to include the study of oi-chard and g-arden crops and

the oti'cct of irrioation on the solu))le elements of the soil. In the

laboratory the effect of irrigation water on the nitrogen content of

crops is ])eing- studied. The protein content of wheat was found to

increase and the starch and fat to decrease as the irrigation water was

decreased. An attempt is ))eing made to fix these characteristics.

During the past three years experiments in dry farming on the station

farm have ])een conducted, and results of such general interest obtained

that the last legislature appropriated $12,500 for extending the work.

Six farms of 40 acres each have been selected and are donated for the

pnr{)ose by the counties in which they are located. Trials will be

nuuh^ with cereals and other field crops. In this connection an effort

is being made to change macaroni wheat from a spring to a fall or

w inter variety by means of selection. Some plants were secured that

lived through the winter, and it is thought that a winter variety can

be secured. Ten varieties of macaroni wheat have given an average

yield of 38 bushels an acre without water on the station farm, and

this is, therefore, a ver}' valuable dry-farming crop. Under a system
of dry farming, however, it is necessary that the wheat be sown in

the fall.

The station is cooperating with this Department as follows: With the

Bureau of Soils in the reclamation of a forty-acre tract of alkali land;

with the Bureau of Plant Industry in the cultivation of hemp, in the

amount of water required by different forage plants, and in the produc-
tion of siigar-])eet seed; with the Bureau of Chemistry on the effect of

environment on the composition of sugar beets and on the available

plant food in soils. Farmers' institutes have been continued under

the auspices of the college, the meml)ers of the station staff" partici-



UTAH. 189

patin<i' ill the work. Interest in :iji;ricii]turjil education is increasing
and the grade of instruetion in tlie college being raised. About one-

third of the students are now taking agricultural courses. The appoint-
ment of an entomologist for the station has made it possil)le to investi-

gate m(>thods of combating the codling moth, which is the most serious

orchard pest in the State. During the ^^ear the irrigation engineer
and his assistant resigned, and the former was succeeded by W. W.
McLaughlin, formerly assistant chemist of the station. R. W. Clark,

formerly of Alabama, has been appointed animal husbandman, and

William .lardine, assistant agronomist.
The last legislature, in addition to making an appropriation for

experiments in dry farming, provided $6,500 for building purposes,

$2,000 for ])ul)licatioiis, and appropriations covering the light, water,

and fuel bills of the station. The work of the station is attracting a

great deal of attention throughout the State and is meeting the api)roval

of the people. The increased funds which the station is receiving from

the State is an indication of this. The station work is better systema-
tized than it has ever been before and all of its funds are carefully

husbanded, and yet these funds are not sufficient to carry on the inves-

tigations alread}- inaugurated, all of which are of primary importance
to the agriculture of the State and should be continued. The station

should also have additional funds to further develop its work in irri-

gation, animal husbandry, and horticulture.

LINES OF WORK.

The principal lines of work conducted at the Utah Station during
the past year were as follows: Chemistry

—
soils, feeding stutfs; alkali

soil investigations
—reclamation of alkali soils; meteorology; field

expeiiments
—

rotations, testing varieties of cereals, sugar beets and

garden vegetal)les, arid farming; horticulture; diseases of plants; cat-

tle and sheep breeding; feeding ex})eriments
—

cattle, sheep, horses;

dairying; poultry experiments; irrigation
—

seepage investigations,

water reciuirements of plants and soils.

INCOME.

The income of the station during the past fiscal year was as follows:

United States approj)riatioii $1;"), 000. 00

Farm crops 8, 634. 64

Total 18, 6;i4. 64

A report of the receipts and expenditures for the ITnited States

fund has been rendered in accordance with the schedules prescribed

by this Department, and has b(>en approved.

PUBLICATIONS.

The only publication of this station received during the past Hscal

3'ear was Bulletin 77 on horse feeding.
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VKKMONT.

Vermont Agricultural Experiment Station, l!iirliii</f<»).

Depart II lent ul" University uf VornKJUt and Stale Agricultural Cyuilejre.

CiOVEUNING llOAKI).

Boanl of Trustees— Hoard of Control: Matthew I h-nry Buckhani { Prrxidnit), Bur-

liiiijUni; K. J. Ornisbee, Brmtdun; G. S. Fassctt, J'Jnusbunj; Cassias Peck, JiurUmjluii.

STATION HTAKK.

J. I,. Hills, D. S., Dinrlor. C. H. Jones, P.. S., Chemist.

Ci. 11. Perkins, Pn. I)., Eidinndlixjid. F. M. iloUister, B. S., AKifiMaid ChcinLst.

L. K. .Jones, Pn. P., liottinliit. W. J. Morse, B. S., Asxislaid Butanisl.

William Stuart, M. S., Ifurticalturist. K. S. Gregg, Dairyman.
F. A. Kicli, V. S., iM. I)., Vclerinarian. Mary A. Benson, Strnnfjrdplier.

Cassius I'eck, Farm Superintendent. E. 11. Powell, Treasurer.

GENERAL OUTLOOK.

The liiie.s of work at the Vermont Station were not materially altered

durinjr the past year, excepting in the horticultural department, where

a chanoe in horticulturist resulted in a lessening of pomological studies

and increased attention to greenhouse studies and vegetable growing.
The results of investigations with maple sap, covering five years, are

being prepared for publication. A study of the enzyms of the soft

rots has been undertaken by the botanist in cooperation with the New
York State Station. The Vermont Sttition is also cooperating with

the Bureau of Chemistry of this Department in studying the available

plant food in soils; with the Bureau of Plant Industry in testing medic-

inal plants, and in experiments to determine the amount and qualit}'^

of grass and forage-plant seeds offered for sale in Vermont; with the

Bureau of Forestiy in tree planting experiments; and with this Office

in luitrition investigations.

The last season, owing to the failure of crops due to peculiar cli-

matic conditions, was a very discouraging one for the Vermont Station.

Poultry work, in connection with the college, has been decided upon,
and a poultry house to cost a])out $1,000 is now ])eing erected. Some

experimental work in this connection is also planned. This station is

doing considerable useful work and in some lines has achieved marked

success. It deserves more liberal treatment on the part of the State,

and greatly needs additional funds for the extension of its work.

Recent changes in the State law regarding the inspection of feeding
stuffs have lessened the resources of the station.

LINES OF WORK.

The principal lines of work conducted at the Vermont Station during
the past year were as follows: Chemistr}^

—
composition of potatoes,

artichokes, etc., methods of analysis; analysis and control of fertilizers



VIRGINIA. 191

and feeding stuffs; inspection of creamery glassware; field experi-

ments; Ijotan^'
—

grasses and other forage crops, destruction of weeds,

etc.; horticulture—propagation, pollenization, and hy})ridization of

plums; diseases of plants; feeding experiments; and dairying.

INCOME.

The income of the station during the past fiscal year was as follows:

United States appropriation $15, 000. 00

State approi^riation 1
,
090. 99

Fees 2, 603. 22

Total 18, 694. 21

A report of the receipts and expenditures for the United States fund

has been rendered in accordance with the schedules prescribed by this

Department, and has been approved.

PUBLICATIONS.

The publications of this station received during the past tiscal year
were liuUetins D3-1H) and the Annual Report for 11H)2. Four of the

bulletins were on commercial fertilizers and connnercial feedino- stuffs.

The others were on apple pomace, a good feed for cows; a poisonous

plant, and Vermont grasses and clovers.

virgi:n^ia.

Virginia Agricultural Experiment Station, Blacksburg.(^

Department of Virginia Agricultural aii<l Mechanical College and Polytechnic
Institute.

GOVEKNING BOARn.

Board of Visitors—Executive Committee: J. T. Brown, Brierfivid; D. M. Cloyd,

Dublin; 13. R. Selden, Richmond; W. R. Robertson, Plasterco; J. M. INIcBryde {Pres-

ident of tlie College), Blacksbunj.

STATION STAKF.

J. M. Mcliryde, I'li. IX, LL. J)., Director. Meade Ferguson, I'li. D., .l.s-.sv'.s7a//< Jgri-

W. B. Ahvood, Vice-Director; Knto)iiologist. cnlturist.

E. A. Smyth, jr., M. A., Biologist. II. L. Price, M. S., HorlicHltnri.^t .

D. O. Nfiurse, B. S., Agriculluri.'tt. J. G. Ferneyhough, IX A'. S., Assistant

R. J. Davidson, M. A., Cheinifl. Veterinarian.

John Spencer, D. V. S., Veterinarian. J. H. Gihboney, B. S., Assistaid Chemist.

W. A. P. Moncure, M. S., Assistant Mi/- J. B. McBryde, B. A., C. E., Assistant

cologist. Chemist.

C. 1. Wade, Treasurer.

GENERAL OUTLOOK.

The leading investigations of the Virginia Station continue to l)c on

the production of vinegar, chsimpagne, and other beverages from cider

and fruit juices, a study being made of the yeasts for this pur})ose.

"Express and freight ad<lress, Christiansbxirg Depot,
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'I'hc (l('[)!ir(iiuMits <»r clu'iuistrv ;iiul liorticulturc, of the statiun arc

(.'ooiMTiitiii}^" in this woik jiiid \\n\v coiisicU'ral)!*' material I'cady for

jiiil)rk'atioM. 'riicro has also boon hoiuo oxpcriuieiital work in caiiMiiij^

fruits and V('gotal)los and on tho-chcuiical (•(>in})osition of fruits. The
cider investi«,rations are in cooperation witii the Bureau of Chemistry
of this Department, with which the station is also coopei"atin«^ in suj^ar-

heet investigations and studies on the available plant food in soils.

The entomoloi>;ist is coopcnitinjr with the Division of Entomolog}' of this

I )epartnn'nt in studies on the San Jos6 scale and Asiatic ladybird. The
San Jose scale investi«(ations are also aided by State funds. Diseases

of orchard trees luuc l)een studied, and a bulhitin dealinj^- with ])ear

blii^ht has been publislu^d. The application of j)otash and phosphates
to stimidate the trees is recounnended. A i)reliminary study of the

crown oall on apple trees has also been completed and published, and

one of the conclusions reached is that the disease most likely reaches

the nursery through the use of diseased apple seedlings.

The agriculturist has been investigating a number of farm products
used as hay sul)stitutes and has found corn stover especially valuable.

He has recently started a series of 80 plats for rotation work to study
rotations with and without leguminous plants grown with and without

f(U"tilizers. He is also continuing f,ome work on the bacteriology of

soils. The work of the biologist is largely consulting, but he has

made some breeding experiments with Lepidoptera and is preparing
a bulletin on the birds of the State, which is to supplement a book

pul)lished several years ago by another author. A little veterinary
work is being done, especially with ticks and other parasites.

Several members of the station staff have attended meetings of

farmers during the 3'ear and have succeeded in arousing considerable

interest in the work of the college and station. Three large lal)ora-

tories for the chemical department of the station have been fitted up
b}' the college in the new science building. Assistants to tlie station

staff have been added in chemistry, horticulture, mycology, and api-

culture. The facilities for work at the Virginia Station have been

improved, but there is still need of a more efi'ective organization and

additional funds in order that investigations commensurate with the

importance of the agricultural interests of the State ma}^ be carried on.

With the growth of the college the administrative duties of the pres-
ident have of necessity been greatl}^ increased and it is impractica))le

for that officer to give such attention to the management of the station

as is re(juired to secure its greatest efficienc}'. A separate director

should therefore be secured and given authority to enforce the prompt
and regular execution of definite plans of investigation. This officer

should also have opportunity to study and promote the agricultural
interests of different regions of the State. The inspection work of the

station should be clearly differentiated from its investigations and fully

supported by State funds.
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LINE.S OF WORK.

The priiu'ipul lines of work roiiducted at the Yirj^inia Station during
the })ast year were as follows: Field experiment^

—
study of forage

plants, corn and other crops, tillage and inanurial experiments, rota-

tions; analysis of foods; horticulture; l)acterioloi'V
—of milk and soils,

critical study of nitrifying and denitrifying bacteria; feeding experi-
ments—feeding steers, study of corn stover, wheat straw, cotton-seed

hulls, etc., as substitutes for hay; veterinary science; entomolog}';
cider and vinegar making; and study of ferments.o n

INCOME.

The income of the station during the past fiscal year was as follows:

United States appropriation $15, 000. 00

Farm pro<lm-t.s 346. 32

Miscellaneous 73. 85

Total 15,420.17

A report of the receipts and expenditiu'es for the United States fund
has been rendei'ed in accordance with the schedules prescribed ))y this

Department, and has been approved.

PUBLICATIONS.

The publications of this station received during the past fiscal year
were the Annual Report for 1!M)1 and Bulletins 123-132. Bulletins

128-132 comprise a series on orchard studies. The other bulletins are

on the use of blackleg vaccine, sheep scab, mange in horses, the

stomach worm, and the production of vinegar in cellars. Two special
bulletins were received, one on the Virginia State board of crop pest
commissioners and the other on inspection of lioanokc County for

San Jose scale.

WASIIIXGTON.

Washing-ton Agricultural Experiment Station, Pullman.

Department of Washington Agricultural College and School of Science.

GOVERNINr; BOARD.

Board of Regents: F. J. Barnard, Seattle; R. C. McCroskey, Garfield; J. P. Sharp
{Vice-Preifident), EUenshurg; V. L. Ettinger {Treasurer), Colfax; H. D. Crow {Presi-

derU), Spokane; K. A. Bryan {Secretary), Pidlman.

STATION STAFF.

E. A. Bryan, M. A., LL. D., Director. George Severance, B. S., AssiAtavt Agn-
E. K. Elliott, M. S., AgricidturiHt. cidtnrht.

R. Kent Beattie, M. A., Botanit^t, Zoolo- W. II. Lawrence, M. A., AKKiiitnnt Bota-

ffi^- nutt, Entotnulogist.
N. O. Booth, B. Agr., Hnrtkulturinl . O. L. Waller, Ph. M., Irrigation Engineer.
Elton Fnlmer, M. A., Chemist. R. W. Thatcher, B. S., Cheinist.

S. B. Nelson, D. V. M., Vetrrinarian. J. S. Cotton, B. A., .Isxistant in Coopera-
H. S. Davis, Ph. B., .ifiinstaut Zoologint, the Range Experiments.

S. Doc. 148, 58-2 13
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CENKKAL OUTLOOK.

Dmiiij: the \)iis[
tiscal yoar llic Wiishin^toii Station has coiitiimcd its

ft)rnu'r liiu'sot' work and (Icvclopcd to a coiisidiMabli' extent investi*»a-

tions in a»,'rononiy. A larjiv i)artof tiie station farm is now devoted to

these invest i«,mtions, ineludinj,' variety and sprayinj^ experiments with

wheat, oats, und fora<i;e crops in lK)th small i)lats and lields. Feeding

ex])eriments have been made with cattle, sheep, and pigs, a special fea-

ture of the work with i)igs being an etl'ort to determine the effect of cot-

tonseed meal in a ration on the (luality of lard produced. There are

indications that cotton-seed meal produces a marked effect on the lard.

The veterinary work is being developed under a special State appro-

priation and attention is being given to a number of diseases giving

trouble in diti'erent sections of the State. The veterinarian has also

continued studies of plants which are poisonous to stock. The studies

on the life history of salmon have Ijeen continued. Irrigation investi-

gations in cooperation with this OtHce have been prosecuted actively

in the Yakima Valley. The station is also cooperating with the Bureau

of Plant Industry of this Department in cereal and forage crop investi-

gations and in the improvement of northwestern ranges, and with the

Bureau of Chemistry in studying the availal)le plant food in soils.

The State has made an appropriation of $5, (>()() for the support of

farmers' institutes during the next biennium and this work is being

developed. It occupies considerable time of the station staff, but is

thought to have a good influence in l)ringing the station into closer

touch with the farmers. The work at the Puyallup Su])station has

been discontinued owing to the fact that the governor vetoed the

appi'opriation of $12,000 for this enterprise. At the close of the year
the botanist and zoologist resigned and has since been succeeded by
the assistant botanist, li. K. Beattie. Some progress has been made

during the year in organizing the work of the station more definitely

and in improving its facilities. It is at present doing a larger amount
of useful work than ever before.

LINES OF WORK.

The principal lines of work conducted at the Washington Station

during the past year were as follows: Chemistr}'^
—methods of anal3^sis,

chemical studies of potatoes and oats, and of fertilizers, foods, and dairy

products; botan}"
—

study of crown gall, black spot, canker, tomato

blight, pear blight, grain smuts; bacteriology; soils:—subsoiling and

soil treatment; field experiments
—tests of grasses for pasture,

varieties of oats, barley, emmer, spelt, and einkorn, rotations, time

of seeding, sugar beets; horticulture—cover crops and fertilizers for

orchards, spraying for apple scab, protection from frost, \arieties of

fruits and vegetables, selection of nursery stock; plant breeding
—
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cereals, elover, iilt'ulfa. arnl vctclies; disca.ses of plants; feedinij and

})reedin<i' oxperiuicnts
—

c-attlc, swine, and sheep; \eterinarv scii'nce—
control of the sipiirrel pest, poisonous eti'eet of certain plants on sheep,
influence of feedinj^ fungi to horses, jilanders, tuberculosis of cattle,

heaves, study of influence of animal fat as a conserver of heat;

entonioloj^3'
—

study of the codlin<^- moth in cooperation with other

northwestern stations, insects attecting cereals, San Jose scale and

remedies for the same, jiarasitic diseases of crickets; dairyinjr; and

irri*^ation.

INCOME.

The income of the station during the past liscal year was as follows:

United States approprhitiuu $15, UUO. UO

State appropriation 2, 339. 83

Misiellaneou.s, including fees and farm products 1, 289. 35

Total 18,629.18

PUBLICATIONS.

The publications of this station received during the past fiscal year
were Bulletins 50-58 on the following- subjects: A preliminaiT report
on glanders, locating orchards in Washington, planting orchards in

Washington, nursery stock for Washington orchards.

WEST TIRGIXIA.

West Virginia Agricultural Experiment Station, Morgantovm.

Department of West Virginia University.

(iOVEKNING BOARD.

Board of Regents: E. M. Grant, Morgnntown; C. E. Hawortli, ITiuil'nigtnn; J. W.

Hale, Princeton; C. M. Babb, Falls; J. R. Trotter, Backltannon; I). C. (nillalier,

Charledon; J. B. Finley, Parkersburg; C. D. Oldham, Moundsville; AN'. J. W. Cowden,

Wheeling.
STATION STAKK.

J. II. Stewart, M. A., Director; Agricul- F. B. Kunst, Assistant Chemist.

turi«t. Horace Atwood, M. S. Agk., Assislunt

B. H. Hite, M. S., Cliemist. Agricullnrisl.

J. L. Sheldon, Bacleritdogii^t. T. C. Johnson, Assistant If<jrliculturist.

(j. M. .John, A.'<sl.'(tiiiil Iforlicnlluri.^l. W. Af. Watson, Siniogrdjihcr.

W. E. Runi-sey, ]i. S. Ack., As.vifta)it Knto- M. A. Stewart, Lihrariau.

uiulogist. W. J. White, Auditor, Clerk.

C. D. Howard, B.S., Assuciiite Cfiemist. A. R. Whitehill, Pn. D., Treasurer.
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(JKNKKAL OUTLOOK.

Tlir work of the \\'('s(
\'ii"»;-iiiiii Still i<>ii with Few cxtH'ptioiis has

hern a (h'\chtitiiiciil and coiitiiiuatioii (»!' the lines of work outlined in

tliflast icporl of this (Xlicc. Tlir holt iciilt iiral inscstie-ations have

1)0011 seriously intorfcrod with Ity fre(|uent chanj^-es in the position of

hortieultui'ist. The horticulturist appointed loss than a year a«^"o has

roc'ontly aeeeptod a position in
(•liai"<jf(r of oxtension work at Cornell

l^ni\orsity. and the work of the department is now in charj^o of an

assistant. The poultry invostiyations are heiuj^" continued and hroad-

oned, and the plat oxp(M'iinents are beino- carried on systoinatically.

New a})paratus has ))oon dcvisod for the investijj^ations on the effect of

pressure on the preservation of food products, and these investij^ations

are being- continued. Plans are beint^ made for the inauguration of

irrit^ation exi)eriments in the Ohio Valley. The station is cooperat-

ing- with the Bureau of Plant Industry of this Department in studying
the influence of various combinations of the three important elements

of plant food—nitrogen, potash, and phosphoric acid, and with the

Oflice of Public Road Incpiiries in building an expei-imontal macadam
road.

The resources of the station have been considerably increased

through the operation of State inspection laws. The receipts from the

sale of products and the fertilizer control during the past year were over

$15,000, and there was an appropriation of $5,000 for nursery inspec-
tion. University fvmds amounting to $2,500 were also available for

pi'inting. A bacteriologist has recently l)een appointed to have charge
of investigations in vegeta])le pathology. He has begun his work b}''

making definite inquiries regarding the diseases of fruit most preva-
lent in the State, and Avill conduct investigations on some of them.

There is an increasing interest in agriculture in the university and

among its constituency. The last legislature of the State made an

appropriation of $5,000 for the maintenance of a department of dairy-

ing, and the regents of the university have established the department,
with W. K. Brainerd, a graduate of the Michigan Agricultural Col-

lege, in charge. A dairy herd has been secured and two rooms in the

basement of one of the universit}' buildings have been fitted up with

modern apparatus for home dairying and for a working laboratory in

this department. This is an important and wise venture, oAving to the

fact that milk and dairy products are bringing high prices in the State

and that there are so few up-to-date, well-managed dairies.

LINES or WORK.

The principal lines of work conducted at the West Virginia Station

during the past year were as follows: Chemistry—study of insecticides

and fungicides, including various crude petroleums, analytical work
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with f{>edino- stuffs and waters, study of pressure as a preservative
and of tile papaw as a source of sii*;ai' and vinocrai-, methods of analv-

sis; analysis and control of fertilizers; inspection of orchards and

nurseries; soils—stud}^ of fertility by use of rotations, j^reen manures,
connnci'cial fertilizers and l)arnyard manure, study of acid soils, soils

of oi'chard sections, etc.; held experiments
—

variety tests of cereals

and legumes, fertilizer exi)crimcnts with buckwheat, pastures, and

meadows; horticulture—adai)tability of mountain-olade lands for truck

crops, cran])erries and other fruits, study of causes of winterkilling- in

peach orchards, breeding- roses and carnations, forcing experiments with

vegetables, studv of effect of cross pollination of the apple and other

fruits, insecticides and fungicides for controlling San Jose scale, bitter

rot, brown spot, frog eye, and leaf di'op; feeding experiments with

sheep; poultrv experiments
—

production of meat and eggs, incubation,

experiments to improve flavor of meat and eggs of domesticated fowls;
and entomology

—insects injurious to orchards and orchard products.

INCOME.

The income of the station during the past fiscal vear was as follows:

United States appropriation $15, 000. 00

Fees 13, 068. 00

Farm prodnets 932. 00

Miscellaneous 2, 087. 50

Total 31, 087. 50

A report of the receipts and expenditures for the United States

fund has been rendered in accordance with the schedules prescribed

by this Department, and has been approved.

PUBLICATIONS.

The piildications of this station received during the ])ast fiscal year
were liulletins Sl-88 and a report on the inspection woi-k of the experi-
ment station for the years 1901 and 1902. The bulletins were on the

following subjects: Vegetable gardening in the mountain glades, peach

growing in West Virginia, ami poultry experiments.

Agricultural Experiment Station of the University of Wisconsin, M<tdison.

Department of the University of Wisconsin.

OOVERNINO HOARD.

Board of Repents: George F. Merrill
( Preddenl) , Ashland; President of lUiversity,

^/ar/w/?*; State Superintendent of Instruction {ex officio), Afndixoti; .lames C. Kerwin

{Vice Prt'Hidait), Nccnah; K. F. Kiley {Sccniarn), Madixiui; William F. Vilas, Madi-

son; Almah .7. Frishy, Mihniubc; l\. C. Tiiy\i>r, Orfurdrinc; I). T. I'arker, Frnnimnre;
James M. Tereles, Milimnkcc; Arthur J. I'uls, Mdiranhc; M. ('. Mead, I'/i/niouth;

Edward Evans, La Crosse; E. A. Edmonds, Oconto; August J. Myrland, Gntntsburg.
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SI'AIIo.V S'r'AKI'

\V. A. Ilfiiiy. I'.. .\<:i!.. IHrrrtnr. II. L. Iliiss.-li, I'li. J)., lUtrtini.hxjhl.

S. ISI. IiulM'ock, I'll. !>.. Assi.sliinl IHrnliir; Iv (i. I l:istiiijr.«, Assixtimt llnclirioloijixt.

Cli ief
' 'lu'iii inl. K . A . M 1 11 1 n •, . I i/riiii<uii i.^t.

A. H. WliitxoM. 15. S., Ai/rintllimil J'hi/s- V. W. Woll, M. S., ClianiKl.

irixt. .1. C. Hidwii, M. S., Assi.^tdiil Chcinlxt.

¥.. 1'. Saiiilslcii, M. .'~^., Ilniiiriilhtrixl. V.-hWi^Un, AssisftDif Ai/rlcnUnrnl I'ln/siciKl.

FrcMh-ric {"niiidicl'l, A.'<si.sl(iiif llnrlinil- (i. A. (H.^oii, l>. S., Assislmit ('hnnist.

tnrlst. L. II. Adain.M, F(tnii Snpi'riiiU'utlent.

E. II. F:irriii-_'l<m. .M. S., Dnirii Ilnsl,<n,il- Ida llcrfiirtli, Clerk.

mail. A. \j. Stone, Assisltnil A(/rorinmlst.

U.S. I>acr, As.'<i.-<l<iiil Ituirji JIiislxmdnKUi. \V. I>. KicliuMlH, Axslxliinl Aiihiiul IIiis-

G. C. I liim|iliicy, \'t. >^., Aniiniil IhtxIxDid- IhhkIiikiii.

man. S(j|)iii(( JM. F>ri^^H, Lihraridii.

GENERAL OUTLOOK.

Tho woik at tlio Wisconsin Station is ])i()orosHinj^ alonjf substan-

tially the same lines as heretofore. Much xaluahlc material has been

prei)ar(Hl and i)ul)lished during- the year rejj^arding feeding- experi-
ments and other investigations with cows, sheep, and swine; invest!

gations in curing cheese at low temperatures, and on other problems
in dairying, and in soils. The last legislature appropriatc^d $25,000
for furnishing and equipping the new agricultural building, 5^^15,000

for a new agricultural engineering 1)uilding, $1(». ()(»(! for the purchase
of improved live stock, $10,000 for the purchase of additional farm

lands, $1,500 annually for two jxars for tobacco investigations, and

|>2,500 annually for two years for cranberry investigations. The tobacco

investigations have been started at Janesville Center and Rio, where

experiments have been conducted in growing Sumatra tobacco and

Habana seed-leaf tobacco under shade. The cranberry investigations

have been going on for a number of years under the auspices of the

Wisconsin State (-ran berry Growers' Association. Th(^ material in

the hands of this a.ssociation has been, turned over to the station, and

a company (>ngaged in growing cranberries, near Cranmoor, has leased

the station 7 acres of land for a cranberry ex[)eriment station. On
this area a reservoir has been constructed, and adjacent to this, sit-

uated so as to be easily flooded, are plats designed for variety tests,

tests with fertilizers, tests in sanding, in controlling water, etc. A
small house has been erected nearby for the acconmiodation of emploj^-

ees. The station has continued to cooperate with the Bureau of Ani-

mal Industry of this Department, in investigations on ripening cheese

at low temperatures; with the Bureau of Chemistry, in sugar-beet

investigations and studies of plant food in soils; with the Bureau of

Plant Industry, in investigations of cereals, forage, and other crop:!,

and on the influence of origin of red-clover seed on 3deld of crop, and

with this Otlice, in irrigation investigations.
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'Vho !iow iiifriciiltiiijil l»iiil<rni»i- erectpfl sit a total cost for construc-

tion and furiiisliiiiLi- of SlT^.OOO, is now ()ccii[)i<'(l. In this huildino-

provision is made t'oi" tiic adniinisti'ativc otticos of tho collcoc and

station, as well as the (U'partnients of atrronoiii}', animal husbandry,

})tictoriolo<iv, and ciicmistrv, and tho oftico of the superintendent of

farmers' institutes. The structure has a frontajjfe of 200 foot and a

depth of >4 feet, and is three stoi'ies in heio-ht above a bas(Miient. In

the rear is an addition in the form of an octagon, two stories in

heiuht and !! feet across, desit>-ued for an auditorium and liljrarv. The

buildino- is constructed of Imti' pressed l)rick, terra cotta, and Indiana

buft' Bedford limestone. It has a roof of red tile and all outside metal

work, iniludint*- cornice, is of copper. It is of slow-burninjr construc-

tion throutrhout. Plans are also being made for the agricultural engi-

neering ])uilding mention(Hl above, and a department of agricultural

engineering has been estal)lished, with G. N. Knapp, formerly of the

United States Geological Survey, in charge. (Charles K. Van Ilise. pro-

fessor of geology in the university, has l)een elected president of the

university. The professor of animal husbandry in the college of agri-

culture and animal husbandman of the station has recently accepted a

similar position in Colorado, and is succeeded Iw George C. Humphrey,
formerlv of Michigan.
The Wisconsin Station continues to be very active in its work and

is doing not only a large amount of thoroughly scientific inv(>stigating,

but also nuich work intended to carry the results of these investiga-

tions directly to the farmer. The Wisconsin Agricultural P^xperi-

mental Association is becoming a very efficient agency through w hich

to conduct demonstration work and cooperative investigations. The

last legislatui'e recognized the importance of this association to the

agriculture of tiie State by granting it an appropriation of ^l,(>00 for

expenses and directing the State printer to print 5,000 copies of its

animal leport. Farmers' institutes conducted under the auspices of

the university are also exerting a powerful intluence for the improve
ment of agricultural practice. With its improved facilities and ettec-

tive oiganization the station could profitably use a larger maintenance

fund foT' the extension of its experimcMital operations.

LINES OF AVORK.

The principal lines of work conducted at the Wisconsin Station

during the past year were as follows: C-hemistry
—studies of silage

and of the etlect of lutrates on the protein content of corn, oats, rape,

and cowpeas; bacteriology
—studies of silage, diseases of animals, etc.;

soils- pot and field experiments with nmck: tield experiments cereals

and forage crojjs; horticulture—studies off seedling ])lums, etlects of

pinching l)a(k rasjjbei'ries, etc.
; feeding experiments horstvs, cattle.
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shocp. and swine; (l:iirvin<>- cheoso ripcniiin' al low tcinporatnros,

(vxpcriiiKMits willi skim milk, ((mdcnscd milk, and cream; draiiuij^o;

and iri-iyfation.

INCOME.

'I'lie income of the statii>n dining- the ])a.st fiscal year was as follows:

United States approjiriation $1 Ti,
000. 00

Stut« apjinipriation 15, OOU. 00

Fees 1
,
HOG. GO

Total 31, 800. 00

A report of the receipts and expenditures for the United States fund

has been rendered in accordance with the schedules prescribed by this

Department, and has l)een approved.

PUBLICATIONS.

The pu))lications of this station received during- the past fiscal year

vfevG liulletins 92-1*9 and the Annual Report for 1902. Bulletins 92,

97, and 99 contain the reports on licensed commercial fertilizers and

concentrated *feedino- stufi's. The other bulletins were on the develop

ment and distri})ution of nitrates in cultivated soils, curing of Cheddar

cheese with especial reference to cold curing, some observations on

sheep breeding from the experiment station flock records, investiga-

tions of methods of milking, and the prevention of oat smut and

potato seal). The Annual Report contains in addition to data of an

administrative natui'e reports on the following subjects: Experiments
on black marsh soils; analysis of licensed fertilizers and feeding stuffs;

relation of crop production to amount of water available and methods

of cultivation; influence of the soil on the protein content of crops;

experiments with grain and forage crops; sugar-l)eet expei-iments;

fourth annual report on experiments in pinching raspberry shoots;

the influence of formaldehyde on the germination of oats; the eft'ect

of depth of planting on the germination of clover seed; three types of

market sheep; comparative value and eft'ect upon the lambs of feeding

various grain rations to pregnant ewes; some observations on sheep

breeding from the experiment station flock records; whole corn com-

pared with corn meal for fattening pigs; results of an experiment to

determine the comparative effect upon the growth, development, and

character of the carcass of pigs fed upon rations of ground peas and

corn meal; the results of a feeding trial comparing razorback with

crossbred razorback and improved breeds of hogs; licensed commer-

cial feeding stuff's for 1902-3; investigation of methods of milking;

official tests of dairy cows, 1901-2; observations on the use of acid

tests for milk and cream; a modified cream test bottle; the composi-
tion of frozen milk; pasteurized creani butter; difficulties in the way
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of drawing conclusions from experiments in butter making when based

on one ju(l<;t''s scores; influence of cold curing on the quality of Ched-

dar cheese; intUicnce of tenii)eratures approximating GO^ ¥. on the

dev'elopmcnt of flavor in cold-cured cheese; influence of varying (juan-

tities of I'ctniet on cold-cured cheese; conditions affecting the develop-
ment of white specks in cold-cured cheese; road constmiction.

WTOMING.

Wyoming' Agricultural Experiment Station, Ixiramie.

Departinont oi tht> T'^niverj^ity of AVyoming.

GOVERNING BOARD.

Board of Tru8teesi: OttoGramm (Presidejit), Laramie; T. F. Burke f Vice-President),

Chei/etDw; Grace R. Hel)ar(l {Srcrelanj), Cheijenne; J. C. Davis {Treai^urer), RinrlinH;

A. C. Jones, Laramie; W. G. Aber, Wolf; Bessie A. Stone, Eraiulou; II. L. .Stevens,

Laramie; Harriet Kniglit, Cheyenne; A. J. Mokler, Casjjer; T. T. Tynan {State Super-
intendent of Puhlic Instruction), Cheijenne; C. W. Lewis {President of tlie University), Lar-

amie.

STATION STAFF.

B. C. Buffum, AI. S., Director; Agricid- E. E. Nelson, M. A., Assistant Horticul-

turiM. tvrisl, Afjrostologist.

Aven Nelson, M. S., M. A., Botanist. Grace R. Hebard, Pit. D., Secretary.

C. B. Ridgaway, M. A., Physicist. p]. E. Sigiuan, Farm Foreman.

B. P. Fleming, B. 8., Assistant in h-rir/a- N. Albin Nelson, Assistant Meteorologist,

tion. L. Case, Stenograplier.

(JENERAL OUTLOOK.

The Wyoming Station continues to give prominence to irrigation

investigations and range problems, and has pul^lished during the year
a report on measurement of water. Investigations on the duty of

water have been continued. The results of a survey of native shrubs

and studies of native birds, food adulterants, and troubles with shade

trees have been j)ul)li><hed. The recently inaugurated experiments
include tests of the feeding value of field peas and home-gi-own cei'eals

at high altitudes, l)r<>eding experiments with horses and catti(\ diges-

tion, and poultry ex])erimeuts. The station is coopeiating with

farmers in growing grasses and forage crops, and efforts are being
made to get stockmen to undertake feeding experiments. Coopera-
tion with this I)e[)artment has included sugar-beet investigations and
studies of the available plant food in soils with the Bureau of Chem-
istry, and irrigation investigations with this Office.

One result of the food work of the station was the passage of a

pni'e-l'ood law by the last legislature. Th(> law designated the chemist

of the station as State chemist, and carries an a])in(»i)iiation of $l,(i()0

per year to provide an assistant to do the analytical work. An appro-

priation of $15,()(Mt for an ainioiy and gymnasium for the uni\ersity
was also made. The State Board of Charities has turned over to the
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imixcrsit y and sliitioii (lie pfiiilciit iarv luiildiiiiis and lanii in liurainic

rt'ccntly Nacalrd. Tlifrc is (lius added lo llic collcifc and station

ri|ui|)iM('nl Iniildin^^s which costorij^inally ahoiil Sl<><l,()(M) and a farm

of :{*J(hicrts situated on the Lanuiiic KiNcr. w hcic an alnindancc of jjfood

water is at hand. The linal puichasc of thcohl cxjx'rimcMit station

farm, consist in*,'' of li!o acres, lias hccn autliorizcd. The professor of

<''eoh)t'V and MiiniiiLf enn'iMfMM'inL!" in the iini\'('i"sitv and irooloifist of

the station died -Inly iJS, llMi;'). 'I'hc ])rcsident of the universitv

resicrned, to take etl'eet Se])t('nd)ei' 1 of the present year, and lias heen

suee(Mul(Ml hy Charles W . Lewis, formerly president of Moores Hill

('olle*!;e in Indiana.

The \\'yomin<^- Station is iindertakinjj^ the solution of })rol)leins of

leadiniif importanc(> to the atrricultura! interests of the State, namely,
those, concerned with the development of new an^is ujider irrii,^ation

and the improvement of ranges. Its facilities for work have been

jireatly increased recently 1>.V
the acquirement of new^ buildings and

additional faiin lands, thus pavin*;' the way for extendini"' the work
in animal iuisl)andrv, which is one of the leadinii^airricultural i"(^sources

of the State. The station could profitably use additional funds in this

work and also in the inaujifuration of more thoroui>h investijifations in

several other lines. With the limited funds now at the disposal of this

station its work should be concentrated in a few lines which have a

direct bearinj^ on the leading agricultural problems of the State, and

every effort should be made to fornudate definite plans of work and

secure theii" efiective execution.

LINES OF WORK.

The principal lines of work conducted at the Wyoming Station

during the past 3'ear were as follows: (xeology; botany
—botanical

survey, experiments with grasses, legumes, saltbushes, and other

forage crops; range improvement; meteorology; wat(M"s; soils—rota-

tions, contimious cropping, cultural experiments, renovators, study of

soil characteristics; fertilizers; iield experiments
—

variety tests and

cultural experiments with cereals, forage crops, and garden vegeta-

bles; analysis of foods; fetnling experiments
—

horses, milch cows,

pigs, poultr}^, range sheep and laml)s; entomology; and irrigation
—

measurement of Avater on station faiMu, plat experiments, efi'ects of

irrigation on alkali.

INCOME.

The income of the station during th(^ past fiscal year was as follows:

United State.s appropriation $15, 000. 00

Individnals 120. 00

Fees 220. 39

Farm f>ro(in(:ts .385. 10

Total 15, 725. 49
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A rcjx)!! of the i-('c('i))ts
aiul i'.\})i'ii(litiir('s

foi- tlir I'liilcd Stiitcs

riiiul liiis l)oeu nMulcrcd in :icc<)r(l!inc(' with tho schedules preserihed

l>\ this Department, and has Ix-eii apjjroved,

rrnurATTONS.

The publications of this stiition received durin*,'- the past fiscal 3'ear

were the Annual Keport for 1902 and Bulletins 50-58, on native vines

in Wvoniing homes, sheep feeding on the range, experiments in evap-

oration, the measurement of water for irrigation, shrubs, ])irds, food

adulterations, shade-tr(>e suggestions, and growing and preparing

agricultiu'al crops for exhibition.

PUBLICATIONS OF THE OFFICE OF EXPERIMENT STATIONS

ISSUED DURING 1903."

EXPERIMENT STATION RECORD.

Title.
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J'lihlinitioiiK iif llir (){)icf of Kr/nriiiiinl Slullans issiiiil ilurini/ /.'/O.^/—Colli iniicil.

HI i,i.i;riNs (.,iiiiiiii.<i.

Numlier,

Biillt'liii 1'iM

Hiilli-liii IJ'.)

BulU'tii) i:{o

Bulletin 131

Bulletin Vi>

Biillftin V.Vi

Bulletin KJI

Bulletin 13.'".

Bulletin 13C.

Bulletin 137

Bulletin i:W

BulU'liii 139
Bulletin HO

Title.

Stnti.sties of the Land-Grant Colleges and ARrieultural
Kxiieriinent Stations in tlic I'niteil States fur the Year
emliil .Imie 30, i;h)l'.

nielary Stnilies in Hdstiin luiil .S]iringlielil, Mass., I'hila-

jihia, I'll., and CliicaK". 111.

K^cynliaii IrriKation: A Stiid.v of Irrigation Methods and
Ailniiiiistration in Kg.vi.t.

rians of Slnictiires in I'se on Irrigation (laiials in the
Tnited Slates.

Further Investigations Among Fruitarians at the (;ali-

fornia .VKricnltiiriil Kxperinient Station, 1901-2.

Keport of lrrif;alioii IiivesliKaliolis for I'.KI'i ,

Storage of Water on Caelie lu I'oudre and Big Thomp-
son Kivers.

Legislation Relating to Farmers' Institutes in the United
States ami tlie I'rovlnee of Ontario, Canada.

Kxi.eriiiieiits on the Metabolism of Matter mid ICnergv
in the Himian Body, 1900-1902.

Organization Lists of the Agrietiltural Colleges and Kx-

perinient Stations in tlie United States.

I'roeeedingsof tlie Eighth Annual Mcetingof theAmeri-
ean Assoeiation of Farmers' Institute Workers, 1903.

Special and Short Coursi's in Agricultural Colleges
Acquirement of Water Kights in the Arkansas Valley in

Colorado.

.\iilhor.

M. T. .Spelhniami.

ii. 1). .Milneretal.

C. T. .lohnslon.

K. Mead.

M. K. .TaflTa.

K. Mead et al.

C. E. Tait.

.1. Hamilton.

W. O. Atwater, F. G.
Bene<lict, elal.

1). .1. Crosby and M. T.

Spcthmaiin.
W. II. Hcnl and C. C.

Creelman, editors.
D. .1. Crosby.
J. S. Greene.

FARMERS' BULLETINS."

Bulletin 1(12 ..

Bulletin 1(;9 ..

Hiilletin 170 ..

Bulletin 182 ..

Circular 60

Circular 51

Circular .^2

Circular 53...'.

Circular .')-t

Circulars.")

Circular .56

Exiieriment Station Work, XXI .

Exi)eriment Station Work, XXII
rriiicii)les of Horse Feeding
roiiltry as Food

W. H. Beal, editor.
Do.

C. F. Langwortliy.
H. W. Atwater.

CIRCULARS.

Preliminary Plan.s and Estimates for Drainage of Fresno
District, California.

List of State Directors of Farmers' Institutes and Farm-
ers' Institute Lecturers of the United States.

A Few (iood Books and Bulletins on Nature Stuily,
School (iardening, and Elementary Agriculture for

Common Schools.

Report of the Committee on Rural Engineering of the
A.ssociation of American Agricultural Colleges and
F;xi)eriment Stations.

Rejiort of tlomiuitlee on Indexing Agricultural Litera-
ture.

The Relation of the Natural Sciences to Agriculture in a
Pour-Year College Course.

Constitution of the Association of American Agricultural
Colleges and Experiment Stations, as amended at the
Seventeenth Annual Convention of the Associiition,

Washington, D. C, November 17-19, 1903.

C. G. Elliott.

J. Hamilton.

D. .1. Crosby.

W. K. Stone et al.

.v. c. True et al.

Do.

"These are published as part of a general series issued by the United States Department of Agri-
culture.
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STATION PUBLICATIONS RECEIVED BY THE OFFICE OF EXPERI-
MENT STATIONS DURING 1903.

AI>AHAM.V STATION.

Publication.

ISHW.

Bulletin li'l

Annual Report.. .

1903.

Bulk-tin 122
Bulletin 123

Bullelin 121

Bulletin rj.")

Bulletin 126

Title.

Dfiirv lIiTil Uecmd and (.'reaniery Notes
Fifteenth Annual Report, IDtTi

Author.

R. \V. Clark.

Oiraziiif^ and Feedinff Kxperinu'nt.'4 with I'igs J. F. Duggar.
Vetch, Ciiwpea, and Soy Bean Ilay as Substitutes for Do.
Wheat Hran. i

The Hiirticultural Law. Notes on .some of the Insects R. S. Mackintosh.
and Fungus Diseases AlTecting Horticultural Crops.

Some Diseases of Cattle C. A. Cary and F. G.

I

Matthews.
A Leaf-Curl Disea.se of Oaks K. M. Wileo.x.

ALABAMA CANKBRAKE STATION.

1903.

Bulletin 19 J. F. Duggar and J. M.
Richeson.

ALASKA STATIONS.

1902.

Annual Report C. C. Georgeson.

ARIZONA STATION.

1902.

Index, Vol. III...
Aiuiual Report . . .

1903.

Bulletin 4(\

Index to Bulletins 3:5-40, Annual Reports, 1900-1901
Thirteenth Annual Report, 1902

The Underground Waters of Arizona W. W. Skinner.

ARKANSAS STATION.

1903.

Bnlletin76
'

Pig Feeding Kxperiment.s with Cotton-.seed Meal.
Bulletin 77 Cowpea Experiments
Bulletin 78

1
Experimenta with Edible Oils.

R. R. Dinwiddie.
('. L. Newman.
J. F. Moore.

CALIFORNIA STATION.

1902.
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CAUFOKNIA STATION—Coiitiiiuud.

I'ulilicatioii.

1903.

Circulars..
Cir«'uliir4..

("irciiliirS..

CirciiliirO. .

Circiilnr?..
CirciiliirS..

BiilK'tinHV
Hiillftiii HS
Biilli'tiiiliy

Hiillctinl.'iO

Hulk'tiiil.'il

UllllclilllW
Hullctiii 153

Bullcliu 154

Title.

Hop Cholera
Aiillinix

('iiiita».M(iiis AlM)rti<m in ('own
McthiKlscif I'liysiciil uiid Chemical Soil Analysis
IteiiU'ilics l(ir Insects

Lalxiralory .Method lor Onlinary Clicniical lOxaniiiiation

of Wati'Ps fur IrrJKation ami Dfunestic Purposes.
Culture Work at the S\il)stati()ns. IH'J'J-l'JOl

Resistant Vines and their Hyhrids
The California Su^ar iTidustry
The Value of Oalv Leaves for Forage
.\rsenical Insecticides

KuniiKatioii Dosuf^e

S) ua yi UK with l)isti Hates

Sulphur Sprays for Red Spiders

.\uthor.

A. R. Ward.
Do.

J. Law.
E. \V. HilKard.
C. W. WiMjdworth.

C. n. Shinn.
E. lI.TwiKht.
O. \V. Shaw.
\V. \V. Mackie.
(i. K. Colhy.
C. \V. Woodwonh.
\V. H. Volck.

Do.

COLORADO STATION.

1902.

Annual Report

1903.

Bulletin 77
Bulletin "S

Bulletin 79
BiUletiiiHO
Bulletin 81

Bulletin 82
Bulletins;}
Bulletin 84

Fifteenth Annual Report, 1902

Unirripated Lands of Eastern Colorado
The Tomato Industry of tlie Arkansjis Valley .

Tre.-ilnient of Stinking Smut in Wheat
LayiuK Down of I'eacli Trees
Onion Growing in the Cache la Poudre Valley
Colorado Irrigation Waters and their Changes
Irrigation Waters and their Eflfeets

An Apricot Blight

J. E. Pavne.
H. H. Griflin.

J. Reed.
W. Paddoc-k.

Do.
W. P. Ileadden.

Do.
AV. Paddock.

CONNECTICUT STATE STATION.

1902.

Annual Report

1903.

Bulletin 141 ...

Bulletin 142 . . .

Bulletin 143 .. .

Bulletin 144 .. .

Annual Report

Annual Report, 1902—Parts II, III, and IV

A.L. Winton et al.Cf)mmercial Feeding Stuffs in the Connecticut Market. . .

Spray Calendar i
W. E. Britton and
G. P. Clinton.

Two Common Scale Insects of the Orchard.
Fighting the San Jos6 Scale Insect in 1903. .

Annual Report, 1903—Part I

W. E. Britton.
W. E. Britton and
B. H. Waldeu.

CONNECTICUT STORRS STATION.

1901.

Annual Report .

1903.

Bulletin 25
Bulletin 26

Fourteenth Annual Report, 1901.

Bulletin 27

The Covered Pail a Factor in Sanitary Milk Production. .

The Relation of Temperature to the Keeping Property of

Milk.
Poultry as Food

W. A. Stocking, jr.
H.W.Conn.

R. D. Milner.
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Stalio)i publkationn received by the Ojjice uj' Experiment >Statiotuiduriii(j li/OJ—Contimu'vl.

DELAWARE STATION.

Publication. Title.

1902.

Annual Report

1903.

Fourteenth Annual Report, 1902.

Bulletin 58 The San Jose Scale
Bulletin 59 The CwUinff Moth
Bulletin (K) Cover ("ropsastJreen Manure
Bulletin 01 Orchard Cover Crops in Delaware .

Author.

E. D. Sanderson.
Do.

C.L. I'ennv.
C. I'. Clo.se.

FLORIDA STATION.

1902.

Bulletin 64 .

Bulletin Co .

190:5.

Texa.s Cattle Fever and Salt-Sick C. F. Daw.son.
The Kumquats 11. H. Hume.

Do.Bulletin 66 The Mandarin Orange Group
Bulletin 67 White Flv H. A. Gos.sard.

Bulletin 68 Pineapple Culture
,

H. K. Miller and H.H
i Hume.

GEORGIA STATION.

1902.

Bulletin 58
Bulletin 59 ....

Annual Report

1903.

Bulletin 60 ....

Corn Culture
Cotton Culture
Fifteenth Annual Report, 1902

Common Ailments of Breeding Cattle.

R.J. Redding.
Do.

C. L. Willoughby.

HAWAII STATION.

1902.

Bulletin 2

Annual Report

1903.

Bulletin 3

Bulletin 4

The Root Rot of Taro .

Annual Report, 1902 ..

Insecticides for Use in Hawaii
The Cultivation of Si.sal in Hawaii

T. F. Sedgwick.
J.G.Smith.

D. L. Van Dine.
F. E. Conter.

IDAHO STATION.

1902.

Bulletin 'M

Annual Report ,

1903.

Bulletin :«.

Bulletin ;«.

Bulletin 37.

Bulletin 38.

Tomato Culture.
Annual Repfirt, 1902

F. A. Huntley.

Meteorological Records. Sf)il Temperatures..
The Codling .Moth
Some Conditions of Stock Poi.sftning in Idaho.
Grasses and Forage Plants in Idaho

.1. K. Bonebright.
J. .M. Aldrich.
H. H. Slade.
L. F. Henderson.
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ILLINOIS STATION.

riiMiciiliiin. TitU'.

190->.

BiilU'tinS'J
I

.Mclliiiiis (if Ciirii Urobilin);

Ri'I«>rl Spcciul li»'|i(>rt <if the AKriculturul KxpiTiment SUilion .

Circular <)1 SiiiipU'iiifiii to Jiulloliii ?:!

Aiiimiil Ki'i«)rt . .

1903.

Bulletins;?.
Hulk'tinSI.
Hulh'tins.'>.

Bulletin sti.

Bulletin 87.

Bulletin 88.

Circular 62.

Circular 63.

Circular 61.

Circular 6.').

Circular 66.

Circular 67.

Circular 68.

Circular 69.

Circular 70.

Circular 71.

Circular 72
Annual Report

Fifteenth Auuuttl Keporl, 1902.

Feeds Supplomoninry to ("oru for Fatteniiifr Steers
Kiiiry ('(iii(iiliiiiisini<i Su^'Kcstiuns Inr liicir Iiiiprovement.
Keconls nf Imliviilual Cows on Dairy l''arni.s

Climate of Illinois ,

The Siructure of the Corn Kernel and the Compo.sitibn
of It.s Different I'arfs.

Soil Treattneiit for Wheat in Rotations, with special ref-

erence to Southern Illinois Soils.

Sugar-Beet Investigations in Illinois

Dairy Investigations
Investigation of Illinois Soils .

Live-stock Investigations
Corn Experiments in Illinois .

Fruit and Orchard Investigations
Methods of Maintaining the I'rf)ductive Capacity of
nois Soils.

The ('owpea and Sov Bean in Illinois

Infected Alfalfa Soil

Roasting of Beef

llii-

Present Status of Soil Investigations.
Sixteenth Annual Report, 1903

Author.

('. < I. Hopkins.

II. \V. Mum ford.

Do.
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Station publications received hij ihr Office of Exj)eriment Stations during 190.J—Continued

KANSAS STATION.

Publication.
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MAHVI.ANIi STATION.

riililieation.
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Station i>ublications received hij llf Office of Experiment Statiun.i during 11)03—Continued.

MINNESOTA STATION.

I'ublicatiiiii Title. Author.

1902.

Bulletin".!
Bulletin "()

Bulletin 77
Anuual Keport

1903.

Bulletin 7.S

Bulletin 79
Bulletin 80

Bulletin 81

Bulletin 82
Bulletins:!

Fatteninff Lambs
Fattening Steers
In.seet.s Notablv Injurious in 1902.
Tenth Anuuiil Keport, 1902

Investigation in Milk I'roihietion

Alfalfa, Its Chemical Development. Feeding Value, and
Dige.stibility. The Digestibility of Hog Millet.

Review of the Work of the Northeast Experiment Farm
since its Organizatif.n in May, 1896.

Htemorrhagie Sejiticajmia
.\pples and Apple (irowing in Minnesota

T. Shaw.
Do.

F. L. Washburn.

Exporiment.s in Sheep Husbandry T. Shaw
T. L. Haecker.
11. Snyder and
Hummel.

II. II. Chapman.

.1. A.

M. II. Kevnolds.
S. B. Green.

MISSISSIPPI STATION.

1902.

Bulletin 78
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MONTANA STATION.

Piiblii'Rtioii.

1902.

BuIlPtin 37 .

Bnlli'tin ;w .

Bulletin Sil .

Biillcliii 10 .

Title.

Bullet in -11 : Sutrar l^cets .

Pork Production in Montann .

Food Adultcmtion
Sheep Feedin),' in Montana—
Root Crops in .Montana

Bulletin -12

Annual Report.

1903.

The ("odling Moth
Ninth Annual Keport, 1902

Bulletin 43 Duty of Water in Montana
Bulletin 44 Apple GrowiuK in Montana
Bulletin 45 \ The Loco and some other Poisonous Plants in Montana..
Bulletin 40 ! Two Insect Pests
Bulletin 47 Slieep Feeding^
Bulletin 48 i Steer Feeding

Author.

U.S.
F. VV
R.S.

I

F. W
R.A.

Shaw.
. Traphagen.
Sliaw.
)o.

. Traphagen.
Coolcy.

S. Fortier.
R. \V. Fisher.
.1. W. Blaukinship.
R. A.Coolev.
F. B. Linlield.

Do.

NEBRASKA STATION.

1902.

Annual Report

1903.

Sixteenth Annual Report, 1902

Bulletin 76 Experiments with Dairy Herd
Bulletin 77 ! Poisoning of Cattle by Common Sorghum and Kafir Corn.

A. L. Haecker.
A. T. Peters, H. B.
Slade, and S. Avery.

Bulletin 78
j

Macamiii Wheats T. L.Lyon.
Bulletin 79 E.xperiments in Orchard Culture

|

R.A. Emerson.
Bulletin ,S0 Experiment in Mulching Garden Vegetables Di>.

Bulletin SI
j

Experimentsin the Cultureof the Sugar BeetinNebraska. T. L. Lyon and A. T.
Wiancko.

NEVADA STATION.

1902.

Bulletin .54

Annual Report .

Report of Irrigation Investigations, Humboldt River
Valley, Nevada.

Annual Report, 1902

J. D. Stannard.

NEW HAMPSHIRE STATION.

1902.

Bulletin 94
Bulletin 95
Bulletin 90
Technical Bui. 4

Technical Bui. 5

1903.

Technical Bul.O
Bulletin 97
Bulletin 9.s

Bulletin 99
Bulletin 100 ....

Bulletin 101 ....

Remedies for Fleas
How to (irow a Forest from Seed
Fourteenth .Annual Report, 19U2
Effect of Acetylene Gaslight on Plant Growth
X Partial Bibliography of the Economic Relations of
North American Birds.

X Stndyof the Parasites of the .Vmerican Tent Caterpillar.
Inspection of Fertilizers in 1902
The Inspection of Feeding Stuffs in 1'.I02

A Selected List of Vegetables for the Garden
The White Fly of Greenhouses

Fungus Diseases and Spraying.

A. F. Conradi.
F. W. Rane.

Do.
C. M. Weed.

W. F. Fiske.
F. W. Morse et al.

Do.
F. W. Rane.
C. M. Weed and A. F.

Conradi.
H. H. Lamson.
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Stni'ioii jiuh/irdthnf: received hi/ the Office of Experiment F^atioriK during 190S—Omtimied.

NEW JERSEY STATIONS.

Publication.

1902.

Bulletin 1G2
Bulletin lti;5

Annual Report . . .

1903.

Bulletin ir.4

Bulletin l(i5

Bulletin 166
Bulletin 167

BnlU'tiii li;s

Title.

Lime, Salt, and Sulphur Wash
Analy.'ies and Valuations of Commercial Fertill/ers and
Ground Hone.

Twenty-third .Vnniial Report of the State Stjition and
Fifteentli Annual Report of the Cullegc Station, 19<J'2.

Field Experiments with Nitrate of Soda on Forage Crops
and on Market (rardi-n Crops.

Concentrate*! Fee<ling Stuffs

.\iithur.

The Proper Disposal of Sewerage Waste.s in Rural Districts.

Some of the Newer Fungicides

Analyses and Valuations of Commercial Fertilizers and
({round Bone.

J. B. Smith.
L. A. Voorhees and

J. P. Street.

E. B. Voorhees.

L. A. Voorhees and
.1. P. Street.

J. Nelson.
B. D. Halsted and.I. A.

Kelsev.
J.P.Street.W.P.Allen,
and V..I.Carberrv.

NEW MEXICO STATION.

1902.

Annual Report

1903.

Bulletin U
Bulletin 45

Bulletin 46

Bulletin 47

Thirteenth Annual Report, 1902

Ash Analyses of Some New Mexico Plants ' A. Goss.

Pumping "for Irrigation from Wells .J. .1. Vernon and F. E.
I Le.ster.

Soil Moisture Investigations for the Seasons of 1901 and i .1.. I. Vernon and .1. D.
1902. Tinsley.

Shade Trees and Other Ornamentals F. Garcia.

NEW YORK STATE STATION.

1901.

Annual Report

1902.

Bulletin 217 ...

Bulletin 218 ...

Bulletin 219 ...

Bulletin 220 ...

Bulletin 221 .. .

Bulletin 222 . . .

B\illetin223 ...

Bulletin 224 ...

Bulletin 22.5 ...

Bulletin 226 . . .

Bulletin 227 ...

Bulletin 22.S ...

Bulletin 229 .. .

Twentieth Annual Report, 1901.

Inspection of Feeding Stuffs.

Variety Tests of Strawberries
Some of the Compounds Present in American Cheddar

("heese.
Two Cnusual Troubles of Apple Foliage

Potato Spraying Experiments in 1902

Report of Analyses of Paris Green and other Insecticides
in 1902.

Iiivestigatiims Concerning the Self-Fertilitv of the

Grape, 1900-1902—Parts I and II.

Investigations Concerning the Self-Fertilitv of the

Grape, 1900-1902—Part III.

Control of Rusty Spot in Cheese Factories

Ra-spberry Cane Blight and KasjilK-rry Yellows.

A Destructive Apple Rot Following Scab.
.San Jos6 Scale Investigations—Part IV...

Director's Report for 1902 .

W. H. .Jordan, C. G.
.lenter. and F. D.
Fuller.

O. .M.Taylor.
L. L. Van Slvke and

K. K. Mart.
F.C.Stewart and 1 1. J.

Eustace.
F. C. Stewart. II. J.

Eustace. an<l V. A.
Sirrine.

L. L. Van Slvke and
W. II. Andrews.

S. A. Beach.

N. O. Booth.

H. A. Harding and
G. A. Smith.

F.C.Stewart and H..1.

Eustace.
11.. I. Eu.^lace.

V. II. Low.' and P. J.

I 'urn lit.

W. II. Jordan.
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NKW VdUK STATK STATION—Cc.iiliiiu.il.

Publication. Title.

Hiillclin 'j:UI Soino Fact.'* About ("itiiiincrciiil Fcrlilizcrs in New York
Slate.

Bulletin '2:tl Tlie Iveliilion of Cnrbon-ilioxiil to I'nilcolysis in tlie

KilKiiinK of ('lu'fliliir ('licfsc.

Bulletin 'X.V1 ConilmtiiiK the lUack lvo( of ('iitihaKi' by Ibc Removal of

I

AtTeeleil lAilves.

HnUetili 'i:V.\ Kenuet-Ell/.ym us a Failor in ( lieesc |{i|icninK

Hull, tin 'J:!! .. KxperimenLs in Curing Clieese at DilViicnl 'I'ciiiixTa-
tures.

Bulletin !!:>;'> Two Decays of Stored Ai>i)les
Bulletin 2:^6 ' Coiiflitions ufTeetinK <'henueal Cliantres in Clieese

I Kipening.
Bulletin 2S7 Tlie Role of flie Laetie-Aeid Bacteria in the Maliufae-

ture and in tlie juirlv Stages of RipeniuK of Clioldar
Cheese.

Bulletin 2.'?8
' The Status of Phosphorus in Certain ]'"'oo<l Materials and

.\ninial Hy-I'ro<luets with Special Reference to Inor-

fraiiic l''orins.

Bulletin 2;i9 Tliinnintj Ai)ples
Bulletin 210 ! Inspuctiun of FeediuK Stuff's

Author.

I.. I.. \'iin Slyke.

L. L. Van Slvkc and
IC. B. Hart.

F.C.Stewart and II. A.

Harding.
L. 1.. Van Slyke, II. A.
Haniing, and K. B.
Hart.

L. L. Van Slyke, (i. A.

Smith, and K. B.
Hart.

II. J. Eustace.
L. L. Van Slvke and

K. B. Hart.
11. .\. Ilardint,'.

E. B. Hart and W. H.
.\iidrews.

S. A. Beach.
W. II..Jordan andF. D.

Fuller.

NEW YORK CORNELL STATION.

]<K)2.

HuUclin -JUS

Annual Report . .

1903.

Bulletin 209

Bulletin 210
Bulletin 211

Bulletin 212

Bulletin 213

The OrapcKool Worm

I'"iflei'iilli Annual Rciiort, 1'.I02.

M. V. Slingerlaml and
.I.Craig.

W.r.Thro.Distinctive Characteri.stics of the Species of tlic(;eiins
Lecaiiium.

Commercial Bean Growing in New York J. L. Stone.
Cooperative I'onltry Experiments; Tlie Yearly Record H. If. Wing.
of Three Flocks.

Second Rt'porton ('ooi>erative Records on the (lost of Do.
Producing Eggs.

Methoda of Milking :
H. II. Wing and .1. A.

1 F( Mini.

NORTH CAROLINA STATION.

1902.
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NOUTll DAKOTA STATION.

I'ulilioation.

1902.

Bulletin 53
BulletinM
Annual Report

1903.

Bulletin r»
Bulletin M
Bulletin')?

Special Bulletin 1..

Special Bulletins..

Title.

Food Prortuet.s and their Adulteration
.\tn>rtion ill Cattlf. Scours iu New-Born Calves
Tliirteentli Annual Iteport, J902

Flux and Flax-Seed Selection
Nu.xious Weeds and How to Kill Tlieni

Some Food Products and Foo<i .\dultcrntion
I'ure Food Law and RuliuKs of ilic Food Commissioner
Weeds

Autlior.

E. F. Ljuld.
L. Van Ks.

H. L. Bolley.
L. R. Waldron.
E. F. Ladd et al.

E. F. Liuid.
L. R. Waldron.

OHIO STATION.

1902.

Bulletin l:?.">.

Bulletin 13f..

190.S.

Twentv-First Annual Report, 1902. Meteorological Sum-
niarv, I'.KIl. Press Bulletins. Index.

^

The Hessian Fly in Ohio C.E.Thome.

Bulletin 1:?7 Su^prestions ConcerninK Apple Culture W. .1 . Green.

Bulletin Kis K.xpcriment.s witli Oats O. (J. Williams.

Bulletin i:;'.i A Kosctte Disea.se of Potatoes A. D.Sdby.
Bulletin HU The Corn Crop C. ( J. Williams.

Bulletin Ml The Maintenance of Fertility C. E. Thorne.

OKLAHOMA STATION.

1902.

Bulletin .'m Bernnulu tirass

Bulletins ! Garden Vegetables

1903.

Bulletin r>7 Directions for using Vaccine for the Prevention of Black-

leg in Cattle.

Bulletinr>8 Fatteiiiiij,' Steers; t'sing Cotton Seed, Cottfin-Seed Meal,
Whenl Sirnw, and Hay.

Bnlletin.VJ Reprints from Bulletins No.s. 47, 50, and 52, and Annual
Rci)nrls,s to 11.

Annual Rei>ort Twelfth Ann\ial Report, 190;{

J. Fields.
O.M.Morris.

L. L. Lewis.

F. C. Burt is and J.

Fielils.

OREGON STATION.

I'.HIJ.

Bulli'tin7:i..

I'.Ki:;.

Bulletin7l..

Bulletin 75

Notes on Vinegar Making K. F. Pernot.

The Cultivation of Vegetables and Notes on Varieties (i. C()ote.

Insecticides ami Fungicides A. B. Cordley.
Bulletin 7i') Leguminous Forage Plants .L Withyeombe,

I

I

PENNSYLVANIA STATION.

l'.K|-2.

Bulletin lil

Aniiniit Report . ..

19<):{.

Bulletin (".2

Bulletin («

-Vnnual RejMirt of the Director.
Animal Report. l'.M)2

An Experiment in fiinsetig Culture
Los-ses in Manure

H. I'. Armsbv.

t;.c. Butz.
W. Frear.
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Station piihlirutioiiit receircil lnj tin' OiJiri' of Experiment Stations iJuriny 1903—Continued.

SOHTH DAKOTA STATION—Continued.

Publication.

1903

Bulletin 7S.

Bulletin 79.

BullftiiiHO.

Bulletin SI.

Annual Report .

Title.

A Preliminary Reporton the Fringed Tapeworm of Sheep.
Crop Hiitiition for South Dakota
Lamb Feetliiig

Fattening Sheep on Gra&s
Pasture and Forage Plants for South Dakdta
Feeding Dairy Cows

Author.

Flies
The Artesian Waters of South Dakota ,

Some Destructive Insects ,

Elements of I'niirie Horticulture ,

Annual Report, 1903

E. L. Moore.
E.C. Chilcott.
J. W. Wilson and H.

(}. Skinner.
Do.

E.C. Chilcott.
J. \V. Wilson and H.

(i. Skinner.
E.L.Moore.
.T. Il.Shepard.
1). .V.Saunders.
N.E. Hau.sen.

TENNESSEE STATION.

1902.

Annual Report

1903.

Fifteenth Annual Report, 1902 . . .

Bui. Vol. XVI, Xo. 1 Fertilizer Experiments
Bui. Vol. XVI. No. J San Jose Scale
Bui. Vol. XVI, No. 3 <;orn. Wheat, and Soy-Bean Meal with .Skim Milk for

Pork Production.
Influence of (Climate and Soil on the Composition and
Milling Qualities of Winter Wheat.

Bui. Vol. XVI, No. 4

C. A. Moore.s.
C.A.KetTcr.
A.M..Soule and .1. R.
Fain.

A. M. Soule and P. O.
Vanatter.

TEXAS STATION.

1902.

Annual Repf)rt ,

1903.

Fourteenth .\nnufll Report, 1902. . .

Bulletin 6.=i The Tomato E. J. Kyle and E. C.
Green.

Bulletin (56 Alfalfa, Peanuts, Velvet Beans, Millet, Rape B. C. Pittuck.
Bulletin 67 (;ommercial Fertilizers and Commercial Poisonous In- i H.H.Harrington.

secticides.
'

Bulletin 08 The Manufacture of Cane Sirup Do.
Bulletin ti9 Cabbage: Test of Varieties and Fertilizers B. C. Pittuck and S. A.

McHenry.

UTAH STATION.

1902.

Bulletin 78 '

Experiments in Fattening Lambs
I
F. E. Lin field.

Bulletin 79 Process Butter R. W. Clark and .1. A.
Crockett.

Bulletin 80 Irrigation Investigations in 1901.

1903.
j

Bulletin 81 Poison in Water from a Gold and Silver .Mill P. A.Yofler.
Bulletin 82 Feeding Beet Pulp to Steers and Sheep ! R.W.Clark.
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VKUMONT STATION.

PublicAtion.
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Stntion jnihlirntions rerriird l>i/ tin Oflitc of E.i-j^ermnil Sfiitimis diirlnf/ lUOS—Continued.

WKST VIRGINIA STATION'.

Publication.

19()2.

Bulletin 81..

BulU'liii82..
Biillftiiis;}..

1903.

Bulk-tin 84...

Title. Author.

VoKctiiWe Gardening in the Mountain <;iiuU's L. C. Corbettanrl K.C.
Diivi.s.

IViicli Growiii;; in West Virgrinia K.C. Pa vis.

I'lmltry K-xptTinu-nts I. II. .stcwarl ami H.
Atwond.

Biillftin8.') Comnu'rcial Fi-rtiliz
K.xiicriments with Buckwheat and Oats. Do.

I. H. Stewart and B.
H. Hite.

Bulletin 86 Cranberries in We.it Virginia L, C. Corbett.
Bulli'tin87 (;reeiili(iii.><i'S Do.

Special Report Report of Ilic Niirserv Inspection Work of the Station .1. H.Stewart.
I for the Years 1901 and 1902.

WISCONSIN ST.\TI().V.

1902.

Bulletin %..
Bulletin 97..

Investigations of Methods of Milking
Lieen.sed Commercial Feeding Stuffs, 1902.

Nineteenth Annual Report, 1902Annual Report

1903.

Bulletin 98 ! On the Prevention of Oat Smut and Potato Scab.
Bulletin99 Conct'iitratcd Keediiif,' Stuffs and Fertilizers Licensed

for Sale iu Wisconsin. l'.H)3.

Licensed Fertilizers and Feeding Stuffs, 1903Bulletin lOtt

Biillitiii 101 Shrinkage f)f Cold-Cured Cheese During RiiiciiinK

Hiillctiiil02.

Bulletin 103.

Bulletin 104.

Studies in Milk Production

Soiling Crops for Dairy Cows in Wisconsin.

The Food Requirements of Pigs from Birth to Maturity..

F. W. Woll.
F. W. Woll and G. A.
Olsen.

R. A. Moore.
F. W. Woll.

F. W. Woll and G. A.
Olsen.

S. M. Kahcock, H. L.

Russell, and U. S.

Baer.
W. L. Carlvie and F.
W. Woll."

W. L. Carlyle, .1. R.

Daiiks, and G. E.
.Morton.

W. L. Carlyle.

WYOMING STATION.

1902.

Index Bulletin C .

1903.

Bulletin.56

Index to Bulletins 38 to 53 and Annual Reports, 1891-1902. G. R. Hebard.

I

Food Adulteration in Wyoming E. E. Slos.son.

Bulletin 57 Shaile Tree Suggestions A. Nelson.
Bulletin.58 Growing and I'rei>ariiig Agricultural Products for Exhi- . B. C. Htitlimi and A.

bition. Nelson.
Annual Report Thirteenth Annual Rejuirt, 1903





STATISTICS OF LA\I>GRA\T COLLEGES AND AGRICULTURAL
il\pi:rimi-:xt stations, vm.

Compiled by Miss M. T. Spethmann.

The followincr statistical statements relate to the institutions estab-

lished under the acts of Congress of July "2, 1SH2, and August 30,

18U0, most of which maintain courses of instruction in agriculture,

and to the agricultural experiment stations, which, with a few excep-

tions, are organized under the act of Congress of March 2, 1887, and

are conducted as departments of the institutions receiving the benefits

of the land-orant act of July 2, 1862, These statistics have been

compiled in part from replies to a circular of in([uiry sent out from

the Office of Experiment Stations, and in part from the annual reports

of the presidents of these institutions made on the schedules pre-

scribed by the Commissioner of Education, Tables showing the annual

disbursements on account of the acts of Congress of March 2, 1887,

and August 30, ISiH), prepared in the Departments of the Treasury
and the Interior, are also included. Owing to the complex organiza-

tion of many of the institutions, it is impracticable to give exactly

comparable statistics in all cases, and in some instances the data fur-

nished are incomplete,

SUMMARY OF STATISTICS OF LAND-GRANT COLLEGES.

Educational institutions receiving the benefits of the acts of Con-

gress of July 2, 1862, and August 30, 1890, are now in operation in

all the States and Territories except Alaska, Hawaii, and Porto llico.

The total luunber of these institutions is 65, of which 63 maintain courses

of instruction in agriculture. The aggregate value of the permanent
funds and e<iuipnient of the land-grant colleges and universities in l!t03

is estimated to l)e as follows: Land-grant fund of 1862, ^11. I4n,S'.M).r)l;

other land-grant funds, ^2,841), 293,1!»; other permanent funds, $14,926,-

747.49; land grant of 1862 still unsold, !ii4,292,460.26; farm aiidgrounds
owned by the institutions, ii^o, 610,441.03; buildings, !?2l, 246,159.88;

apparatus, $2, 379,742. 2S; machinery, $1,112,805,28; libraries, $2,114,-

802. '.(); live stock, $252,490.66; miscellaneous ecpiipment, $3,852,-

629,77; total, $69,778,463.25, The income of these institutions in

L'L'l
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1908, cxc'lu.sivc of the funds received from the United States for a<4ricul-

tunil experiment stations (^719,099.50), was as follows: Interest on land

^n-ant of 1862, ^074,17-1.77; interest on other land i^-rants, $84,903.31;

United States appropriation under act of 1S9U, $1,200,000; interest

on endowment or retjular appropriation, $278,409.25; State api)ropria-

tion for current expenses, $2,4<>9,84S.44; State appropriation for build-

ing's or other special i)urposes, $1,577,927.40; endowment, other than

Federal or State grants, $(302,802.41; tuition fees, $944,82().o7; inci-

dental fees, $294,492.95; miscellaneous, $1,120,993.80; total, $9,248,-

378.40. The value of the additions to the permanent endowment and

e(iuii)ment of these institutions in li>03 is estimated as follows: Per-

manent endowment, $026,910.50; l)uildings, $1,420,330.31; libraries,

$135,312.40; apparatus, $104,247.94; machinery, $109,182.24; live

stock, $51,140.90; miscellaneous, $230,552.91; total, $2,743,083.38.
The number of persons in the faculties of the colleges of agriculture

and mechanical arts was as follows: For preparator}^ classes, 445;
for collegiate and special classes, 2,024; total, 2,401. In the other

departments the faculties aggregate 1,141, making a grand total oi

3,002 persons in the faculties of the land-grant institutions. The
students in 1903 were as follows: (1) By classes—preparatory', 8,,S0l;

collegiate classes, 19,101; short course or special, 7,999; post-graduate,

607; other departments, 10,70O; total, 52,4S9. (2) By courses: Ju>,(r-

year
—

agriculture, 3,140; horticulture, 539; household economy, 873;

mechanical engineering, 4,475; civil engineering, 2,587; electrical

engineering, 2,110; mining engineering, 955; chemical engineering,

IBS; architecture, 182. /Shorte?'—agriculture, 5,505; dairying, 807;

horticulture, 307; veterinar}- science, 811; military tactics, 10,316.
The graduates in 1903 were 4,524, and since the organization of these

institutions, 53,252. The average age of graduates in 1903 was 21

years and 10 months. The total num])er of volumes in the libraries

was 1,837,401. The total number of acres of land granted to the States

under the act of 1802 was 10,170,851, of which 1,007,994 are still

unsold.

SUMMARY OF STATISTICS OF STATIONS.

Agricultural experiment stations are now in operation under the

act of Congress of March 2, 1887, in all the States and Territories, and

under special appropriation acts in Alaska, Hawaii, and Porto Rico.

In Connecticut, New ficrsey. New York, Hawaii, Missouri, Alabama,
and Louisiana separate stations are maintained wholl}^ or in part by
State funds. A number of substations are also maintained in ditlerent

States. Excluding the substations, the total number of stations in the

United States is 00. Of these, 55 receive appropriations provided for

by acts of Congress.
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The total incoiiK' of the station.s nmintained under the act of 1887 dur-

ing 1903 was $1,4:^7.237.73, of which S72O,000 w^as received from the

National Government, the remainder, ^707,237.73, coming from the

following .sources: State governments, !^31,262.41; individuals and

conununities, $10,6«)0; fees for anah'ses of fertilizers, $99,864.23; sales

from farm products, $105,128.02; miscellaneous, $60,323.07. In addi-

tion to this the Office of Experiment Stations had an ai)propriation of

$161,000 for the past fiscal year, including $15,000 for the Alaska

Experiment Stations, $12,000 for the Hawaii Experiment Station,

$12,000 for the Porto Rico Experiment Station, $20,000 for nutrition

investigations, and $65,ooo for irrigation investigations. The value of

additions to the etiuipment of the stations in 1903 is estimated as

follows: Buildings, $135,581.16; libraries, $11,501.35; apparatus,

$18,552.41; farm implements, $15,123.98; livestock, $22,427.82; mis-

cellaneous, $33,183.89; total, $236,370.61.

The stations employ 757 persons in the work of administration and

inquiry'. The number of officers engaged in the different lines of work
is as follows: Directors, 54; assistant and vice-directors, 19; special

agents in charge, 3; chemists, 160; agriculturists, 54; agronomists,

27; animal husbandmen, 39; poultrymen, 7; horticulturists, 79; farm

and garden foremen, 39; dairymen, 34; botanists, 56: plant patholo-

gists, 4; entomologists, 50; zoologists, 6; veterinarians, 31; meteorol-

ogists, 10; biologists, 6; physicists, 6; geologists, 4; m3'cologists and

bacteriologists, 23; irrigation engineers, 11; in charge of sul)stations,

16; secretaries and treasurers, 27; librarians, 12; clerks and stenogra-

phers, 34. There are also 50 persons classified under the head of

"Miscellaneous,"' including superintendents of grounds and l)uildings,

apiarists, herdsmen, etc. Three hundred and seventy-five station offi-

cers do more or less teaching in the colleges with which the stations

are connected. Diu'ing the 3'ear the stations pul)lislied 371 annual

reports and bulletins which wei'e supplied to over half a million

addresses on the regular mailing lists. A larger number of stations

than formerly supplemented their regular publications with more or

less freijuent issues of press bulletins and other special })u))lications,

and most of the stations report a large and constantly increasing cor-

respondence with farmers on a wide variety of topics.
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STATISTICS OF THE LAND-GRANT

Unless otherwise speeiHed, the stjitisties reported in the tables are

Tablk 1.—InHtituiiiniK estahlishtd undiT the Innd-

[AU 1(1" the institutions in tliis list, except those luurkeil with

State or Territory.
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COLLEGES AND UNIVERSITIES. «

for tho institntioiis as dosignatod in the list given below:

grant act of Jubj 2, 1862, and their courses of study.

an asterisk (*), maintain courses of instruction in agriculture.]

Collegiate courses of study (undergraduate).

Four-year courses and degrees.

Chem. and agr., civil engin., elect, and mech. en-

gin., mining engin., phar., general, chem. and
metivl. (B.S.).

Sci. (B.S.),agr. (B. A.S.), mech. (B.M.S.)

Lit., .oci., engin., chem., mining, agr. (B.S.)

Agr. (B.S. A.), mech. engin. (B. M.E.), elect, en-

gin. (B.E. E.), civil engin. (B.C.E.), lit. and
sci. (B. A.and B.S.).

Collegiate (B. A.)
Letters (B. A.), social sci. (B. L.), natural sci.,

commerce, agr., mech. mining, civil engin.,
chem. (B.S.).

Agr., mech. engin., civil and irrig. engin., elect,

engin., domestic sci., archi., vet. sci. (B.S.).

(B.S.)

Clas., Lat. sci. (B.A.), agr., general sci. (B.S.),
civil engin. (B.C. E.), mech. engin. (B.M.E.),
elect, engin. (B. E.E.)

Cla-s. (B.A.), sci. (B.S.), agr. (B. Agr.), engin.
(B.E.).

Agr., mech. engin., chem., Lat. sci., civil engin.,

general sci. (B. S.),clas. (B. A.).

General sci., agr., civil engin., elect, engin. (B.S.)

Collegiate

Clas. (B. A.), agr., .sci., civil engin. (B. S.), min-
ing engin. (B.M.E.), music (B. M.).

Lit. and arts (3. A.), engin., sci., agr. (B.S.),
mu.sic(B. M.),libr. sci. (B. L.S.), phar. (Ph.G.),
phar. chem. (Ph. C).

Mech. engin. (B. S., M. E.), civil engin. (B. S., C.

E.), elect. engin. (B. S.,E. E.), agr. (B.S. .\gr.),

sci. (B. S.), phar. (B. S. Phar.).
Agr. (B. S. A.), vet. sci. (D. V. M.), mech. engin.

(B. M. E.), civil engin. (B. C. E.), elect, engin.
(B. S., E. E.), mining engin. (B. S.,M.E.), sci.,

general and domestic sci. for women (B. S.),
tech. (B. S.).

Agr., mech. engin., general sci., elect, engin.,
domestic sci. (B. S.).

Clas. (B. A.), mech. engin. (B.M.E.), civil engin.
(B. C. E.), mining engin. (B. M. E.), agr. (B.

Agr.), sci. (B. S.), pedag. (B. Ped.).
Normal

Short courses.

Agr. elect, engin.. sugar engin., civil engin.,
mech., general sin., commercial (B. S.), Lat.

.sci., lit. (B. A.).
Clas., sci., agr., mecli., normal, printing, music.

Cla.s. (B. A.), Lat. sci. (Ph. B.), sci., agr., for.,

hort., chem., jihar.. civil engin., mech. engin.,
elect, engin., mining engin. (B. .S. ).

Clas. (B. A.), mech. engin. (B. M. E.), agr., sci.

(B. S.).
Academic
Agr. (B. S.), i)ostgradiiate (Ph. D.)

Civil engin., mccli. engin., mining engin. an<l

metal., archi., chem., elect, engin., biol., i)hvs.,

general studies, chcni. engin., sanitary engin.,

geol., naval archi. (B. S.).

tionments from the appropriation of 1890,

S, Doc. 148, 58-2 15

Agr., mech. arts, phar. (2 yrs.), agr. (1 yr.).

Indus, and lit. studies (1 to 3 yrs.).

Mining, assaying (2 yrs.), agr. (fi weeks).
Mech. engin., elect, engin., normal (2 yrs.).

Normal, domestic econ., typewriting.
Prep. med. (3 yrs.), agr. and hort., dairying (10

weeks), summer session (6 weeks).

Commercial (2 yrs.).

Dairying, creamery, for., pomol. (12 weeks), poul-
try (6 weeks), 20 miscellaneous 10-day courses.

Agr! (2 yrs.), agr. (winter, 10 weeks).

Normal (3 yrs.).

Mech. arts (2 yrs.), business, stenography, and
typewriting (1 yr.).

Normal, academic, and industrial.

Agr., hort., dairying (1 yr.), agr. (12 weeks).

Normal, industrial, preparatory.

Agr. (2 yrs.), agr. and hort. (6 weeks).

Agr. (2 yrs.), agr., hort., animal husb., dairj-ing
(winter, 10 weeks), phar. (2 yrs.. Ph. G.).

Dairying (1 yr.), dairying (16 weeks), corn judg-
ing (2 weeks), stock judging (2 weeks).

Domestic sci. (2 fall terms, 12 weeks each) , farmers'
(2 winter terms, 12 weeks cachK farm dairying
(12 weeks), dairying (12 weeks).

Agr. (2 yrs.), agr. (winter, 10 weeks).

Normal, agr., carpentry, cooking, dres.smaking,
printing, blacksmithing, wheelwrighting.

Preparatory (1 yr.), agr. (2 yrs.).

Agr., dairying, bookkecpinff (2 yrs.), mech., tin-

smithing (3 yrs.), typewriting.

Agr. (2 yrs.), agr. (1 yr.), phar. (2 yrs.), agr. and
dairying (6 weeks), fioultry management, hort.

(3 weeks).
Agr. (2 yrs.), agr. (10 weeks).

Industrial.

Agr. for women (2 yrs.), dairying, liort. (winter,
lu weeks), bee culture (2 weeks).
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State or Territory.
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act of July 2, 1862, mid their courses of study
—Continued.

Collegiate courses of study (undergraduate).

Four-year courses and degrees. Short courses.

Agr., mech., for., women's (B. S., each 4 and 5

years).

Clas. (B. A.), civil engin. (C. E.), mech. engin.
(M. K.), elect, engin. (E. E.), mining, met<il.

(E. M., M. E.), ('hem. (B. .^. ), agr. (B. Agr.).
Agr., hurt., dairying, vet. sei., clioni., mech.

engin., pliys. aiid elect, engin., civil and rural

engin., geol. and mining, textile (B. S.).
Scientific (B. S. )

Agr. (B. S.), civil engin. (B. S., C E.), mech.
engrin., mining engin. (B. .S., M. E.), elect.

engin. (B. S., E. E.), sanitary engin., chem.,
metal., archi. (B. S.).

Collegiate ( B. A.), normal

General sci., homesci. (B. S.), agr. (B. S. Agr.),
chem.{B. A. C), mech. engin. (B. M.E.), elect.

engin. (B. E. E.), civil engin. (B. C. E.), biol.

(B. S.), art, music.
Clas,, lit. (B. A.), general sci.. agr., civil engin.,

elect, engin., .steam engin., municipal engin.,
mech. engin. (B. S.).

Liberal arts (B. A.), mining and metal., agr.,
domestic sci., mech. engin., civil engin., gen-
eral sci., commerce (B. S.), pedag.

Agr., mech. engin., elect., tech. chem., general
(B.S.).

Agr., civil engin. and mech., chem., elect., biol.,
ceramics (B. S.), Lat. sci. (B. Litt.).

Agr., mech. engin., domestic .sci., general sci.

(B. S.).
Arts (B. A.), civil engin. (C. E.), mech. engin.

(M. E.), elect, engin. (E.E.), archi. (B. Arch.),
agr., (B. S. Agr.), for. (B. S. F.), med. (M. D.),
vet. sci. (D. V. M.).

Agr. (B. A.), mech. engin., civil engin., elect.

engin., Indus, chem., mining engin., textile
sei. and art. (B. E.).

Agr., mech. (B. S., B. Agr.).

AgT., sci., mech. (B. S).

Agr. (B. S. Agr.), hort. and for., domestic sci.,

sci., chem., indus. arts, manual training, phar.
(B.S.), arts (B.A.),Lat. philos., modern lang.,

philos., Engl, philos. (I'h. B.), archi., civil

engin. (C. E.), clay working and ceramics,
mech. engin., mining engin. (M. E.), elect.

engin. (M. E., E. E.), vet. med. (D. V. M.),
!aw(L. B.).

Agr., general sci. and lit., mech. engin. (5 yrs.
B. S.).

Cla-x. (B. A.), sci. (B. S.), normal ( B. .'J. D.), agr.
(B. S. Agr.), elect, engin., mech. engin., civil

arch. (B. M. E).
Agr., mech. enpin., elect, engin., mining engin.,
household SCI., phar., lit., commerce (B. S.).

Clas. (B. A.), general sii., Uil. sci., i>hilos., ngr.,
bio)., chem., civil engin., elect, engin., indus.
chem., math., mech. engin., mining engin.,
phys. (B..S).

Agr., mech. engin., chem., biol., elect, engin.,
general sci. (B. S.).

Agr., mech. and elect, engin., civil engin., metal.,
textile engin. (B. S.).

Regular (B. A.), mech. (B. S.), agr. (B. Agr.),
normal (L. I.).

Agr., domestic sci., mech. engin., elect, engin.
hort., phar. (B, S.).

Cheese making (4 weeks),creamery management,
live stock and general farming ( 12 weeks), fruit

culture (ti weeks), beet-.-iugar production (20

weeks).
Agr. (3 yrs.), agr. (8 weeks), dairying (4 weeks),
phar.

Agr., mech. arts, elect, engin., textile (2 yrs.),
agr. (10 weeks).

Business, carpentry, agr., shoemaking, black-
smithing, painting.

Agron., animal husb., dairying (8 weeks).

College prep. (3 yrs.), normal prep. (2 yrs.), car-

pentry, blacksmithing, mach. work (3 yrs.),

sewing, cooking, laundering (3yrs. ).

Agr., domestic sci. (3 yrs.), business (1 yr.),
domestic sci. (1 yr.), agr. engin. (2 winter
terms, 18 weeks each).

Agr. (3 yrs.), agr. (1 yr.), mech. arts, domestic
sei. (2 yrs.), dairying, agr. (9 weeks), summer
se.s.sion"(6 weeks), judging (1 week).

Agr., dairying, bot., ent., bact., domestic sci.,

assaying'(3 months).

Agr. (2 yrs.), agr. (winter, 10 weeks), dairying(10
weeks).

Agr. (2 yrs.), pract. mech. (2 yrs.), agr. and hort.

(12 weeks).
Agr. (1 or 2 yrs.), agr., dairying (winter, 11

weeks).

Agr., mech. arts, building and contracting, tex-
tile indus, (2 yrs.), agr., dairying, road building
(3 months), "normal (1 and 2 yrs.), summer
school for teachers (1 month).

Dairying (6 weeks).

Agr. (3 yrs.),.steam engin., dairying, phar., domes-
tic econ., nature study (2 yrs".), agr. (10 weeks),
stock and grain judging (10 days).

Agr., hort., ceramics, domestic ccon.. indus. arts,

mining, phar. (2 yrs.), law, journalism (3 yrs.),

dairying (3 months), vet. med. (3 yrs., D. V. M).

Agr., domestic sci. (2 yrs.), business (1 yr.), agr.,
hort., mech. arts (winter, 8 weeks).

Normal elementary (4 yrs.), college prep. (3 yrs).

Mining (2 yrs.), dairying(8 weeks), agr.(10day8).

Chem., mech., mining (2 yrs.), agr. (1 yr.), agr.,

mining (12 weeks), creamery (8 weeks).

Agr. (2 yrs.), farm mech. (12 weeks), jKHiltry
school "(6 weeks), farm practice (0 weeks).

Textile indu.s. (2 yrs.).

Phar. (2 yrs.) (Ph. C), agr. (0 weeks), hort.,
doincstii- sci.. butter making, cheese making
(12 weeks), sten. and typewriting, comniercial
sci., steam engin. (1 yr.), art (3 yrs.), music.
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Table 1.—TmttihUiorw eMabluhed under the land-grant

State or Territory.
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act of July '2, 1862, and their courses of study
—Continued.

Collegiate courses of study (undergraduate).

Four-year courses and degrees.

Lit. (B. A.), ngr. sci., civil ongin., mecli. engin.,
elect, engin., chem. (,B. S.), phar. (,Ph. C).

Agr., textile engin., elect, engin., mech. engin.,
civil engin. (B. S.).

Clas. and sci. (6 yrs.) (B. A.), normal, industrial..

Agr., domestic sci., commercial, civil engin.,
mech. engin., elect, engin., general sci. (B. S.),
mech. art.s.

Clas. (B. A.), lit. sci. (Ph. B.), civil and sanitary
engiu., elect, engin., mech. engin., chem., agr.

(B. S.), commerce and ccon. (B. A. or Ph. B.).

Agr., hort., applied chem., general sci., civil

engin., mech. engin., elect, engin. (B. S.),

prep. med.

Math., civil engin., chem., hot. and zool., agr.,

hort., econ. sci. and hi.st., elect, engin., steam
engin., hydraulic engin., niecli. engin., mining
engin. (B. S., B. A.), Engl. lung, and lit.,

modern lang. (B. A.).
General culture (B. A., B. S.), mech. engin. (B. S.,

M. E.), civil engin. (B. S., C. E.), steam engin.,
hydraulic engin., elect, engin. (B. S., M. E.),

agr. (B. S. Agr.), law (LL. B.).

Academic, normal, agr., mech., printing

Ancient clas. (B. A.), modern cla.s., civic hist..

Engl. (B. L.), general .sci. (B. S.), civil engin.
(B.S.,C.E.), mech. engin. (B. S., M.E.), elect.

engin. (B. S., E. E.), agr. (B. .S. Agr.), phar. (B.
S. Ph.), sanitary engin., applied electro-chem.

Clas.. lit. sci. (B. A.), normal (B. Ped.), agr.,
mecli. engiu., mining engiu. (B. S.).

Short courses.

Agr., phar. (2 yrs.). ngr., hort. (10 weeks), cereal

judging, pract. stock feeding, stock judgingand
dairying, farm poultry (winter, 1 an<l 2 weeks).

Stock "farming, dairying, hort. (10 weeks).

Agr., domestic sci., commercial (3 yrs.), prep. (2

yrs.), prep. (lyr.),agr. (4 weeks), domestic arts,
iuech. arts (12" weeks).

Agr. (1 or 2 yrs.).

Agr., mech. (2 yrs.).

.\cademie, trade (3 yrs.). Postgraduate: Agr.,
trades (3yrs.), normal (2yrs.), business (1 yr.).

Supplementary courses in
phys., geol. and min-

eralogy, Lat., schools of ptiar. (2 yrs.); agr., vet.

sci., prep. (3 yrs.); business (1 arid 2 yrs.); arti-

.sans(lyr.); dairying (8 weeks); hort. (4 weeks).

Agr. (B. Agr.), mech. and elect., law, commercial
(2 yrs.), agr. (1 yr.), agr., hort., vet. .sci., stock

breeding and feeding, dairying, poultry culture

(12 weeks), agr. (6 weeks).
Sewing (2 yrs.), dressmaking (3 yrs.).

Music, agr. (2 winter courses, 14 weeks each)
dairy school (12 weeks), creamery (summer).

Commercial (2 yrs.), agr. (1 to 2 yrs.), normal
(1 yr.), school "of mines (6 weeks), animal husb.

(winter), domestic sci.
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TaiuI': -.-- (iiiiiml slnllKlirs

Sfntf or Territory.

AlnlMiinu (A\ibiirn')
Aliilmiim ( Noniial)
Arizona
Arkansas ( Fayctlcvillc i

Arkansas (I'ini- Bhifli ..

(California
Colorado
Connecticut
Dclawiire (Newark)
Iti'lawarc (I''>ver)
Florida i Luke City)
Florida (Tallahassee).. .

Georgia (Athens)
Georgia (College)
Idaho
Illinois
ludiana
Iowa
Kansas

Date of
estal)-

lish-

ineiit

i)f insti-

tution.

Keiituck V ( Lexington)
Kentucky ( Frankfort )

Louisiana (Baton Kou^re)
Louisiana (New Orleans)
Maine
Maryland (College Vjirk)
Maryland ( Princess Anne)
Massachusetts (.Vniherst)
Massachusetts (Boston)
Michigan
Minnesota
Mississiinii | .Vgricultural College; ..

Mississipiii (Westsidc) ,

Missouri (Columbia) ,

Mi.ssouri (.lefTerson City)
Montana ,

Nebraska
Nevada ,

New Hampshire ,

New Jersey
New Mexico
New York
North Carolina ( West Raleigh)
North Carolina (Greensboro) ,

North Dakota
Ohio
Oklahoma (Stillwater) ,

Oklahoma ( Langston i

Oregon
Pennsylvania ,

Rhode" Island
South Carolina (Clemson College).
South Carolina (Orangeburg)
South Dakota
Tennessee
Texas (College Station)
Texas (Prairievicw)
Utah
Vermont
Virginia ( Hlacksburg)
Virginia ( Hampton) ,

Washington
West Virginia (Morgantown)
West Virginia (Institute)
Wisconsin
Wyoming

1872
1875
1891
1H72
1875
1868
1877
1881
1870
1892
1884
1887
1872
1890
1892
18(i7

1874

IHG'J

1863
1865
1887
1877
1880
18(>5

1859

Total.

1867
1865
ia55
1869
1880
1871

1870
1866
1893
1869
1873
1866
1864
1889
1865
1889
1891
1890
1870
1891

1897
1868
1855
1888
1889
1896
1881
1794
1871

1888
1865
1872
1865
1892
1867
1891
1848
1887

Date of
estab-
lish-

ment
of agri-
cul-
tural

course.

1872
1882
1891
1872

1868
1878
1881
1870
1892
1884
1890
1872
1890
1892
1868
1874
1869
1874
1880
1892
1887
1890
1868
1859

1867

1855
1869
1880
1878
1870
1866
1893
1869
1888
1866
1865
1890
1865
1889
1891

1890
1873
1892
1899
1888
1859
1890
1893
1896
1884
1869
1871

1889
1885
1872
1890
1892
1867
1892
1866
1891

Faculty.

College of agriculture and
mechanic arts.

Prepar-
atory
classes.

4

22
15
8

3

3
6

11

10
4

2

10

20

6

13

11

11

4

12

11

6

7

2
10
1

Collegi-
ate and

special
classes.

445

29
21

13

10
6

66
38
20
20
4

18

22
4
15
94
86

49
22
3

24
8

55
17

23
165
57

f91
25
6

67
3

26
43
18
21
28
24

32
14
25
105
23

30
62
25
42
5

36
47
30

38
47

qq
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of l'ni(]-i/rnn( colleges, WOS.

Gniduatfx.

In 1902-3.

Number. Average
age.

43
74
7

28
6

489
21
5

22
4
8

14
15
24
30
511
185

53
46
15
27
30
47

10

25
191
60

386
23
7

126
28
12

170
28
14
41
4

510
36
11
2

155
23
2

29
72
6

60
59
17
56
36
45
10
45
55
84
27
50
20

281

4, 524

Y.M.
20 7

20
27
22 7

21
23 6

19 9

22
22
21 11

21
21 2

22
23 6

23 6
23 2

22 7

18
23
21 6
17 2
23 2
21

23 4
23 8

25

19
21
23
21
23
22 2

21 6

22 2

23
21
22
21

20
20
23 8
22
19
20
22
22 10
21
22
22
23
18
22 4

25
23
20
21

23

Total num-
ber .since

organiza-
tion.

21 10

727
746
35

326
160

('3,319
233
212
321
22
83
49
386
125
98

b3,401
1,762

918
336
115
320
245
815

9
611

2, 892
971

'-4,513
326
140

2,252
220
36

'> 2, 045
220
252
489
41

''7,030
211
35
33

1,536
76
2

466
654
101
258
233
232

459
306
98

3,681
435

1,236
125
881
103

'' 5, 189
102

53,252

Number of
volumes in

library.

19,

4,

19.

9,

4,

108,

19,

10,
22

•1,

43,

6,

90,

15,

20,

27,

17,

1,

23,

3,

25,

6,

25,

77,

24,

113,

19,

2,

95,

11,

59,

9,

15,

50,

16,

317,

6,

9,

53,

23,

3,

20,

15,

10,

1,

17,

26.

9,

1,

23,

98,

5,

12,

9,

20,

2,

101,

24,

427
735
502
000
736
418
253
625
800
800
000
800
050
700
600
000
400
000
710
292
769
000
993
000
750
600
258
283
003
000
119
700
000
700
000
.550

000
287
665
500
899
000
929
350
223
466
750
300
000
200
417
390
3.50

<;oo

000
109
.500

345
000
698
386
400
800
086
249

1, 837, 461

Number of Number of
acres allotted aere.s of land
to State under grant of 1862
act of 1862.

I
still unsold.

240, 000

150,000

150,000
90,000
180,000
90,000

90,000

270, 000

90,000
480,000
390,000
204,000
82, 313

330,000

210, 000
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Tablk 3.—,'Studeiilii by classes and
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courses at land-grant colleges in 1903.

By courses.
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Tahlk 4.— \'(tluc iif pmnaneiil funds

State or Territory.
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and equipment of land-grant colleges, 1003.

235

Building!*.

S143, 000. 00

4.5, 3.53. 54

120, 008. 89

300, 000. 00

26, 000. 00

785, 000. 00

163, 849. 00

112,000.00
12.5, 000. 00

18,800.00
120, 000, 00

20,000.00
340, 000. 00

3-'. 433. 04

175, 200. 00

1,200,000.00
458, 900. 00

540, 000. 00

349, 098. 05

197,270.00
23, 000. 00

250, 000. 00

47, 7G0. 82

ai5,000.00
90,000.00
16,000.00

248, 775. 00

786, 743. 86

409, (V45. 00

1,143,000.00

243, 945. 00

150,000.00
300,000.00
100,000.00
110,000.00
469, 000. 00
164,936.69
200, 000. 00

400, 000. 00

45, 000. 00

2, 480, 1.53. 74

156, 917. 00

60,000.00
1.54,000.00

1,000,000.00
98, .500. 00

33,904.35
160,000.00
850,000.00
200,000.00

343,152.00

8,500.00
170,(X)0.00
20«!, 179. 98

400, 000. 00

92,100.00
221 , :«7. 92
089, 2(K). 00

247,410.00
591, 000. (K)

2.50,000.00

450, 000. 00

74,000.00
1,440,050.00

17.5,000.00

Apparatus. ,
Machinery.

814,000.00
4,001.58

18, 757. 62

50,000.00
500.00

$18,000.00
4, 992. 30

13, 412. 17

20, 000. 00

12, 000. 00

Library. Live stock.

834, 000. 00

2, 957. 00

13,905.49
7,000.00
3,000.00

46,000.00
8,300.00

51,000.00
1,000.00

17,000.00
3,391.00
5,400.00
8,000.00

15, 002. 59

21,000.00
21,000.00

6, 944. 55

50,000.00
3,144.00

20, 000. 00

165, 000. 00
b 1.58, 350. 00

75, 000. 00

47, .563. 54

46, 812. 00
400.00

15, (WO. 82

3, 496. 78

23, 345. 00

1,6.50.00

10, 000. 00

3, 600. 00

65, 000. 00

32, 000. 00

15, 9.52. 93

25, 274. 00

2, .500. 00

11,.507. 21

4.41.5.10

16,000.00

1,000.00
52,000.00

100.00

11,.500. 00

90. 000. 00

18, .500. 00

30, .500. 00

57, 494. 82

11,216.00
1,800.00

25, 849. 65

3, 980. 00

27,081.61

1,400.00
19, 704. 03

250,000.00
4,000.00

98,000.00

20,021.20
10,000.00

1,300.00

91,140.00
16, 700. 00

80,000.00

99,132.94

400.00

25, 2.58. 00

128, .507. 00

43, 8.59. 38

90, 000. 00

17,(548.83
3,000.00

400.00

15, 000. 00

96, 500. 00

19, 285. 09

20, 000. 00

17,000.00

5,000.00
15, 000. 00

11,669.45
6,000.00

13, 822. 08

4,000.00
13, 622. 72

200, 000. 00

36,484.63
1,.500. 00

3,500.00

20, 000. 00

"36,'374."38'

6,000.00
10, 526. 66

100,000.00
23, 028. 83

8,569.25
17,500.00

90, 000. 00

3,600.00
12,000.00
49,582.18
10, 205. 23

1,0(X).00
10, 386. 43

51,000.00
''12:^,77.5.80

68, 668. 00

7,150.00
3,700.00

4(!, 61 1 . 36

l.s,.s72.70

3, 0(K). 00

10,22.5.00

10,000.00

300.00

15, 000. 00

125, 000. t)0

18, .540. 96

10,600.00
45,000.00
13, 000. 00

.545, 572. 00

6, 232. 20

1,1.50.00

16,327.55
130,000.00
18,994.76

1,600.00

21,000.00

10,000.00

('28;?, 437. 00

00, 220. 00

38, .500. 00

20, 000. 00

18,771.00

"29,'27i.'66'

15, 175. 68

8,000.00

1,700.00
5, 300. 00

11,82.5.27

5, .500. 00
909.00

7,287.81
100,(HK).00

2, ~m. oo

6, .5lX). oo
21.000.00

40, 000. 00

2, 000. 00

1.57,927.00
24,100.00

82,500.00
400.00

1,700.00
1,2.50.00

12, 940. 00

5, 455. 00
2.50.00

1,410.00
7.50. 00
41.5. 00

1,(')U0. 00

10, OUO. 00

3, 500. 00

22, 948. 00

16,711.00
2, 557. 00

1,100.00
4, 000. 00

1,2.50.00
9, .500. 00

12,600.00

16,01-5.00

2, 000. 00

1.50.00

1,000.00
13, .500. 00

642. 10

3, 000. 00

1, 200. 00

3,430.00

972.50

4, 970. 00

5, 000. 00

8, 000. 00
.525. 00

Miscellane-
oiLs equip-
ment.

817 000.00
632. 09

1,.500. 00
a 410, 000. 00

16,500.00
17,400.00
8,000.00

" 46, 650. 00
3,000.00

390, 000. 00

3,000.00
114,000.00
20, 000. 00

115,000.00
78, 130. 83

420, 307. 00

1,200.00
26,000.00
7,200.00

12, .500. 00
" 35, 000. 00

2,000.00
9.5, .531. 59

50,000.00
97,457.29

.54, 198. 57

2, 000. 00
<< 135, 000. 00

50.00

10, 000. 00

100, 000. 00

37, 344. 93

15, 000. 00

75, 000. 00

6, .500. 00

8,57, 717. 95

15, 000, 00

10,000.00

2,044.25

5,300.00

2,200.00
9,100.00
3, 450. 00

10,427.00
2, 6(W. 00

5, 6-J5. 00

4,110.00

60,000.00
101,660.86

15, 000. 00

2,000.00
7,000.00

1.3,191.90

28, 2.S3. 87

23,928.64
75, 000. 00

I

21,246,159.88 2,379,742.28 , 1,112,805.28 2,114,802.60

14,000.00
6,000.00

1,500.00
500.00

13,:i58.06

1,000.00

252,490.66

•1.5.5, WW. 00
15, 000. OO

40, 000. 00

1,.500. 00

7,300.00

3, 852, 629. 77

TotaL

8486,

76,

193,

618,

93,

4,477,
5,59,

317,

298,

33,

339,

39,

1,100,
46,

1,242,

2, 407,

1,099,

1,563,

1,097,

1,225,
58,

682,

90,

552,

271,

28,

801,

4,844,
1,73.5,

3,307,

734,

382,

1, 082,

111,

375,

1,462,
380,

425,

1, 266,

111,

11,724,

382,

.500.00

436. 51
424. 17
2.50.00

000.00
986. 22
436. 44
.546.00

6.50.00

800.00
7.50.00

.504. .55

750.00
092.04
490.16
426. .53

2.50. 00
890.60
032. ,53

442. 00
125.00
3.50.68

4.52. 70
826. 61
600.00
350.00
343. 97
100.67
223. 60
875.55

249.09
871.00
087. 19
900.00
.500.00

000.00
419. 22
100.00
000.00
200. 00
984.07
965. 21

90, 122. 60

1,290,928.73
3,513,876.48

200, 008. 22
53. 142. 85

337, .556. 37

1,377,290.50
384,836.54

652, 750. 00

161,050.00
1,051,685.07

847, 210. 69

730, ()08. 80

114,669.00
335,127.00

1,489,394.19
749, 227. 80

2, 12.S, 250. 63

2,271,500.00

902,269.67
108,771.00

2, .536, 995. 62

423,009.28

69, 778, 463. 25

"Including apparatus and machinery.
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Table 5.—Revenue oj land-grant colleges

Stute or Territory.

Alnbnma ( Auburn )

Aliiliaina (Noriiml)
Arizoiiit

Arkansas ( Fayettevillc)
ArkansiLS (Pine KhifT)
California
Colorado
Coniiot'tic'Ut

Delaware ( Newark )

Delaware ( Dover)
Florida (Lake ("ity)
Florida (Tallaliassee)
Georgia (Athens)
Georgia (College)
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky ( Lexington)
Kentucky (Frankfort)
Louisiana (Baton Rouge)
Louisiana (New Orleans)
Maine
Maryland (College Park)
Maryland (Princess Anne)
Massachusetts ( Amherst)
Massachusetts (Boston)
Michigan
Minnesota
Mississippi (Agricultural College).
Mississippi ( VVestside)
Missouri (Columbia)
Missouri (Jeflerson City)
Montana
Nebraska
Nevada
New Hampshire
New Jersey
New Mexico
New York
North Carolina (West Raleigh) ...

North Carolina (Greensboro)
North Dakota
Ohio.
Oklahoma (Stillwater)
Oklahoma (Langston)
Oregon
Pennsylvania
Rhode Island
South Carolina (Clemson College)
South Carolina (Orangeburg)
South Dakota
Tennessee
Texas (College Station)
Texas (Prairieview)
Utah
Vermont
Virginia (Blacksburg)
Virginia (Hampton)
Washington
West Virginia (Morgantown)
West Virginia (Institute)
Wisconsin
Wyoming

Total .

Federal aid.

Interest on
land grant

of 1802.

«20,280.00

43, 870. 00

13, 124. 26

6, 400. 00

4,980.00

8,961.23
'

16,' 954.' 14

31,984.40
17, 000. 00
36. 728. 57

24, 050. 62

8, 644. 50

1,2.55.50

9, 115. 69

5,91.5.00

5, 900. 00

7, 300. 00

5,501.68
65, 573. 90

22, 745. 62

5, 914. 50

6,814.50
c 17, 494. 10

8, 920. 00

35,000.00

4, 800. 00

5, 800. 00

34,428.80
7, 500. 00

4, 759. 69

31,448.77

8,689.98
25,637.43
2, 500. 00

5, 754. 00

5, 754. 00

23, %0. 00

14, 280. 00

10, 154. 22

8, 130. 00

20, 6.58. 72

10, 329. 36

6, 5.53. 00

12, 525. 39
83.20

674,174.77

Interest on
other land

grant-s.

84,440.00

275. 00

Appropria-
tion act of

1890.

5, 440. 00

8, 358. 00

5, 775. 77

20, 000. 00

2, 622. 14

16,471.37

8,046.31

13, 474. 72

84,903.31

S13
11

25
18
6
25
25
25
20

6,

12
12
16
8

25,

25,

25
25
25
21

3
12
12

25,
17
7

' 16
8

25,

25,

11
13

c23
1

25
25
25
25

25,
25
25
16
8

25
25
22
2

25,

25
25
12
12

25,

25
18
6

25
25
16
8

25:

2o:

5
25
25

,850.00
,150.00
,000.00
,
181. 82

,818.18
,000.00
,000.00
,000.00
,000.00
,000.00
,500.00
,500.00
,666.67
,333.33
,000.00
,000.00
,000.00
,000.00
,000.00
,37.5.00

,625.00
,651.23
,348.77
,000.00
,588.18
,411.82
, 066. 66

,
333. 34

,000.00
,000.00
,
.562. 50

,437.50
,437.50
, 562. 50

,000.00
,
000. 00

,
000. 00

,000.00
,000.00
,000.00
,000.00
, 750. 00

,2.50.00

,000.00
,000.00
,500.00
,500.00
,000.00
,000.00
,000.00
,500.00
,
.500. 00

,000.00
,000.00
,750.00
,250.00
,000.00

i,
000. 00

,666.67
,
333. 33

i,
000. 00

,000.00
,000.00
,000.00
,000.00

State aid.

Interest on
eiidownieiit
nr regular
approi)ria- .

tion.

1,200,000.00

$40,000.00

67, 679. 61

34, 3;«. 04

4,263.22

30,458.00

c
6, 599. 53

'82,'566.'66

5, 382. 57

5, 000. 00

2,191.28

278,409.25

a Including incidental fees.
6 Amount expended from an annual appropriation of 8100,000.
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Jot year ended June 30, 1903.

State aid.

Appropria-
tion for
current

expenses.

«15, 848. 02

4,000.00
17, 113. 85

14, .590. 00

3, 789. 00

359, 000. 00

.59, 592. 89

15,000.00

2, 000. 00

8,000.00
21,-500.00

175,000.00
67, 950. 00

60, 000. 00

30, 000. 00

8,000.00
15,000.00
10,000.00
25, 000. 00

9,000.00

33, 000. 00

2.5,000.00

''60,000.00
187,518.00
48, 272. 41

8,000.00
11,500.00
22, 175. 00

16, 000. 00

37, 2.50. 00

21,2.50.00
10, .500. 00

2, .500. 00

5, 652. 10

10,000.00
7, .500. 00

26, .592. 02

229, 463. 11

6, 603. 03

17,000.00
13,434.94
42, 228. 87

15,000.00
85, 200. 00

26, .500. 00

2.5, 000. 00
20, 500. 00

26,000.00
6,000.00

40, 000. 00

.5.5,000.00

97, 0.50. 00

1,<XX>.()0

289, 000. 00

22,175.20

Appropria-
tions for

buildings or
for other

special pur-
poses.

8750.00

10, 300. 00

40, 000. 00

1,800.00
12,500.00

26, 437. 97
200.00

50, 000. 00

108,000.00
60, 973. 39

141,262.31
24, 280. 00

30,000.00

83, 682. 00

45, 000. 00

"86,".56.5."66'

44, 000. 00

1«9, .500. 00

Income
from en-
dowment
other than
Federal or

State

grants.

W8, 310. 24

al81,487.46
4,475.00

900.00

4,000.00

65, 000. 00

3,000.00
181,163.02
10, 000. 00

3, 500. 00

33, 000. 00

12,000.00

48, 000. 00

5,000.00

113, 203. 46

3, %5. 00

17,971.76

390, 796. 56

26, 812. 25

1,7.50.00

3,000.00

6,500.00

10,000.00
10,000.00

31,000.00

12,-500.00

:54,27s. 00

22, 000. 00

120,000.00
16,000.00

2,469,848.44 1,577,927.40

3,512.36

Fees and all other sources.

Tuition
fees.

8930.00

329.00

31, 709. 55

12,0.50.00

1, .500. 00

Incidental
fees.

81, 997. 50

1,999.86
3,115.00

3, 479. 94

434.10

2, 8%. 71

4,299.85

168.00

12, 000. 00

19, 998. 68
103.50

252, 987. 75
465. 00

104, 915. 30
460.00

2, 375. 00

9, 830. 00

1,000.00
905. 91

1,302.00
223, 145. 32

7, 361. 79

6, 191. 25

540.00
100.00

2, 798. 88

2, 282. 00

1,944.50 13,470.86

16,013.31

50,606.88

681.80

602,802.41

2, 786. 00

118,914.47
1,24.5.00

130.00

21,668.50

944,826.07

814. 75

214.00

34, 394. 50
420.00

200.00

2,112.50
76.50

9, 185. 17

415. 00
783. 29

11,794.01
5, 110. 00

5, 037. 95

1,72.5.00

1,068.00
7,021.00

800.00

8, 825. 00

1,209.97
rf

6, 036. 00

57,0.58.76

4, 906. 20

131.50

34, 808. 75

1,311.00

834.60

9, 048. 38
39.86

3.033.50

1,146.25

20, 393. 95

"2," 672." 45

116.00

47, 419. 75
.506. 25

Miscella-
neous.

81, 679. 27

108.35
600.00

58,317.48
9, 182. 42

25, 000. 00
.512. 18

2, 071. 39

500.00
3.53. 48

1,408.61
38, 2.58. 67

9, 817. 06

2,481.48

1,172.41
2, 2.57. 76

5, 890. 90
851.36

8, 747. 94

1,.361. 53

2,041.10
34, 520. 48

26, 424. 99

16,161.36
25, 939. 99

700.00

3, 293. 91

4, 516. 67

18, 333. 10

42, 076. 08
629. 30

4,034.12
306, 141. 08

14, 030. 48

22, 938. 78

4,612.74
90, 366. 85

4, 658. 29

2,005.34
19, 638. 84

4,397.18

9, 875. 58

14, 340. 93

12,241.26
8,174.19
4,301.08
1,267.32

124, 777. 39

16, 330. 15

13, 5.59. 50
809.95

96,108.00
1,17.5.49

294,492.95 1,120,99:180

Total.

855
15,

44
86:

lo:

638!

146,

73
53
9

50,

15
34
16
98,

559:

219,

266:

103
99
15

133
23
81

106
9

150,

403
226
501
102
38,

2.50

33
60

236
47

121
69
35

1,036
108
43
61

533
51

19,

76,

129,

45,

114
24
74

88,

68
38
104
83

100,
194
111

171

29
625
67

334.79
150.00
222.06
786. 82
936. 18
326. 88
899. 57
200.00
522. 12
005. 49
795. 91
200.00
789.04
333.33
397. 61

730. 53
609. 95
792. 36
330. 62
826. 80
338.26
892. 32
444.62
100.17
234.80
291.85
559.27
137.26
573.89
336. 23
232. 40
795. 77
.509. 06
737.50
111.67
ri». 10
250.00
456.96
937. 06
988.22
570. .52

.548. 47
688.78
095. 95
104.33
.543. 69
500.00
807.11
226. 09
639. 86
162.42
7.54.00

m. 39
716. 29
030.00
991.26
260. 66
a58.86
231.66
046.%
532. 60
440. .50

.525. 95
878. 16
131.42

9,248,378.40

United
States ap-
propria-
tion for

experi-
ment

stations

(act of

1887).

815, 000. 00

"i.5,ci66.'66

15,000.00

is.'ooo.'oo

15,000.00
7, .500. 00

15,000.00

"i.5,"666."66

'i5,'666.'66

15, 000. 00
15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

"i5,66o.'66

15,000.00

is," 666.'66

'i.5,'666.'66

15, 000. 00

15,000.00

'is,' 666.' 66

'i.5,"666.'66

15,000.00
15,000.00
1.5,000.00

15, 000. 00

15, 000. 00

13,500.00
15, 000. 00

"i5,'666.'66

'i5,'666.'66

'i5,'666.'66

15, 000. 00
1.5,000.00

1.5,000.00

15, 000. 00
15,000.00
15,000.00

15,000.00
1.5, 000. 00

15,000.00

15, 000. 00

14, 999. .50

15,000.00
1.5, 000. 00

695, 999. 50

e Including School of Mines at Rolla.
d Including tuition fees.
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'J42 KEl'UKT Ui' OtTiCE UF E;^l*i;iUMEJ<T STATIONS.

STATISTICS OF THE AGRICUL

Tahi.k 8.— General

station. l.,i)fiilioii.

Alabama (College)
'

Autnini.

Alabama (.('anebrakej . . Uniontowii .

Alabama Tuskegee . . .

Arizona Tucson

Arkansas Fayettevillu .

California : Berkeley

Colorado Fort Collins

Connecticut (State) New Haven

Connecticut (Storrs)

Delaware

Florida .

Georgia.

Idaho ..

Illinois .

Storrs...

Newark

Indiana ,

Iowa

Kansas . ,

Kentucky

Lake City . . ,

Experiment ,

Moscow

Urbana

Lafayette

Ames

Manhattan

Lexington

Loui.siaiia (sugar) New Orleans
Louisiana (State)
Louisiana (North)

Maine .

Baton Rouge .

Calhoun

Orono

Maryland

Director.

J. F. Duggiir

J. M. Richeson.

G.W.Carver...

R. H. Forbes . . .

W. G. Vincenheller .

K.W. Hilgard

L. (i. Carpenter .

E. H.Jenkins ...

L. A. (Clinton.

A.T. Neale

T. 11. Taliaferro.

R.J. Redding...

II. T.French

E. Davenport . . .

A. Goss

C. F. Curtiss

J.T.Willard.

M.A.Scovell

W.C.Stubbs.
do
do

C. D. Woods.

College Park H. J. Patterson.

""iali^n"* I

under Hatch
Act.

Feb. —,1883

Jan. 1,1886

Feb. 15,1897

1875

1879

Oct. 1,1875

Feb. 18,1888

1885

Sept. — , 1885

Sept. —,1885
Apr. — ,

188f)

May —,1887

Mar. —1885

1888

Feb. 24,1888

Apr. 1,1888

1889

1887

Mar. —.1888

Feb. —1888

May 18,1887

do

Feb. 21,1888

1888

July 1,1889

Feb. 26,1892

Mar. 21, 1888

Jan. —,1888

Feb. 17,1888

Feb. 8, 1888

April— ,
1888

Oct. 1,1887

April—,1888
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TUEAL EXPERIMENT STATIONS.

stiiU)stics, 1903.

16

17

14

6

14

7

8

28

10

22

18

18

Y

12

14

01

a! .

10

3

2

17

11

6

7

1

5

11

.s

13

13

Num-
ber of

persons
on staff

who as-

sist in
farm-
ers'

insti-

tutes.

Publications
during fiscal

year 1902-3.

Num-
ber.

12

8

4

4

6

4

4

6

l.'>

10

l.i

14

18

G

11

Pages.

226

239

110

654

462

591

300

286

253

147

175

104

143

145

2.52

516

318

380

232

Num-
ber of
ad-

dresses
on

mail-

ing list.

11,000

300

2,000

5,400

6,000

8,500

7,500

1,188

8,000

7, 365

4,400

9,500

3,900

20,000

10,000

17,000

25, 172

8,500

1.5,000

9,000

12,600

Principal lines of work.

Botany, soils; analyses of fertilizers and food materials,
field and pot experiments; horticulture; plant breeding:
diseases of plants; feeding experiments; diseases of ani-

mals; dairying.
Soil improvement; field experiments; horticulture; flori-

culture; diseases of plants; diseases of animals; dairying.
Field experiments, horticulture; diseases of plants;' ani-
mal industry; dairying.

Chemistry, botany; field experiments; improvement of

ranges; horticulture, including date-palm culture; feed-

ing experiments; irrigation.
Chemistry of foods; field experiments; horticulture; plant
breeding; diseases of plants; feeding e.xperiments; dis-

ea.ses of animals.
Physics; chemi.stry and geographical distribution of soils;

bacteriology; fertilizers; fertilizer control; field crops;
horticulture; botany; meteorology; technology of wine
and olive oil, including zymolngy; l)eet-sugar chemistry;
chemistry of foods and feeding stuffs; animal husbandry,
entomology; dairying; drainage and irrigation: recla-
mation of alkali lands; animal and plant pathology.

Chemistry; field e.xperiments; horticulture; plant breed-
ing; entomology; irrigation.

Chemistry; analysis and inspection of fertilizers, foods,
and feeding stuffs; inspection of Babcock test apparatus
and nurseries; diseases of plants; horticulture; forestry;
field experiments; entomology.

Food and nutrition of man and animals; bacteriology of

dairy products; field e.xperiments; horticulture; poultry
experiments; dairying.

Chemistry; bacteriology; field experiments; horticulture;
diseases of plants; feeding e.xperiments; diseases of ani-

mals; entomology; dairying.
Chemistry; field e.xperiments; horticulture; feeding ex-

periments; veterinary science; entomology.
Field experiments; horticulture; entomology; pig feeding;
dairying.

Chemistry; physics; botany; field experiments; horticul-
ture; entomology; feeding experiments.

Chemistry; bacteriology; field experiments; horticulture;
forestry; plant breeding; tliseases of plants; diseases of

animals; feeding experiments; entomology: dairying.
Chemistry; soils; pot and field experiments: horticulture;
feeding experiments; diseases of plants and animals;
irrigation; dairying.

Chemistry; botany; field experiments; horticulture: dis-

eases of plants; feeding experiments; animal husbandry;
entomology: dairying.

Soils; horticulture;' plant breeding, field experiments;
feeding and digestion experiments; disea.ses of animals;
entomology: dairying: extermination of prairie dogs
and gophers.

Chemistry; soils; analy.sis of fertilizers, foods, and feeding
stuffs; inspection of orchards and nurseries; field experi-
ments; horticulture; plant breeding; animal husbandry;
feeding experiments; diseases of plants; entomology;
dairying.

ChemLstry; bacteriology: .soils and soil physics: field ex-

periments; horticulture: sugar making; drainage; irri-

gation.
Geology; botany: Imcteriology; .soils; inspection of ferti-

lizers" and Paris green; field experiments; horticulture;
animal husbaiulry: disea.ses of animals; entomology.

Chemistry; soils; fertilizers; field experiments; horti-

culture; feeding exi>eriincnts: stock raising: dairying.
Chemistry; botany: analysis and inspection of fertilizi'rs,
concentrated commercial feeding stuffs, and creamery
gla.ssware; horticulture: diseases of iilants; seed tests;
food and nutrition of man and animals: poultry raising;
diseases of animals: entomology: dairying.

Chemistry .soils; field t'Xperiments; horticulture: plant
breeiling; diseases of plants; feeding experiments: ani-
mal breeding; diseases of animals; entomology; dairying.
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Tablk 8.—General

Stnlioii. lAK'lllioll. J)irfct<»r.

Dntc of ot'xkx-

iiiil orvHiii-
/.atiuii.

Date of or-

Kaniziition
iiikUt Hatch

Act.

Maj^sachusctts.

Micliit;aii..

Minnesota.

Mississippi

Missouri (State) .

Missouri (fruit) ,

Montana

Nebraska .

Nevada

New Hampshire.

New Jersey (State) . . .

New Jersey (college) .

New Mexico

New York (State) ....

New York (Cornell).

North Carolina

North Dakota

Ohio:

Oklahoma

Oregon

Pennsylvania ..

Rhode Island...

South Carolina .

Amherst

Agricultural t'ollege. .

St. Anthonv I'ark, St.

Paul.

Agricultural College.

Columbia

H.H (i(Kj<lcll.

C.D.Smitli ...

W.M.Liggett.

W. L. Hutchinson

H.J. Waters

Mountain Grove.

Bozeman

P.Evans..

S. Fortier .

Lincoln .

Reno

Durham .

E. A. Burnett

J. E. Stubbs .

W.D.Gibb.s.

New Brunswick ,

do
E. B. Voorhees .

do

Mesilla Park .

Geneva

Ithaca

Raleigh

.\gricultural College.

Wooster

Stillwater

Corvallis

State College

Kingston

Clemson College

L.Foster

W. H. Jordan .

•

L.H.Bailey ..

B. W. Kilgore .

J. H. Worst ...

C. E. Thome . . .

John Fields ...

J. Withycombe

H. P. Armsby . .

H. J. Wheeler . .

P.H.Mell

11882

Mar. 7, 1885

Mar. 2, 1888

Feb. 26,1888

1888

Jan. 27,1888

Jan. —,1888

Feb. 1,1900

Dec. 16,1884

1886

Mar. 10,1880

Mar. —,1882

1879

Mar. 12,1877

April 25, 1882

July 1, 1893

June 13, 1887

Aug. 4,1887

April 26, 1888

Dec. 14,1889

April — ,
1888

Mar. 7, 1887

Mar. —,1890

April 2,1888

Dec. 25,1890

July —1888

June 30, 1887

July 30,1888

Jan. —,1888

a In 1882 the State organized a station here and maintained it until June 18, 1895, when it became
a part of the Hatch Station at the same place. •
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statistics, 190S—Continued.

24

15

15

12

20

4

9

18

10

12

13
7

11

23

24

13

12

IH

11

13

15

11

1')

t
o

O <A

K aO o

?5

Num-
ber of

persons
on staff

who as-

sist in
farm-
ers'

insti-

tutes.

o

13

8

12

6

8

12

10

n

12

Publications
during fiscal

year 1902-3.

Num-
ber.

8

8

6

8

4
5

9

12

12

6

C

11

1

15

4

19

Pages.

Num-
ber of
ad-

dresses
on

mail-
ing list.

12
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Taijle 8.— fltmercd

SItltloii.

South Diikota

Tennessee

Texas

Utah .

Vermont

Virginia

Washington

West Virginia

Wisconsin

Wyoming

Total

Ijocation. ])ir<'ct<)r.

Brookings J.W.Wilson

Knoxville A. M. Sonle .

College Station I. A. Craig ...

Logan J. A. Widtsoc

"SF'.^£

June 8,1882

Mar. 13,1887

Aug. 4,1887

1890

Burlington f.T.. Hills Nov. 21,1886 Feb. 28,1888

Blacksburg J. M. McBrydo

IMilliiiiiii ¥.. \. Bryan .. .

Morgantowii . .

Madison

Laramie

W.A.Henry.

B.C.Buffuin.

1888 1891

1891

J.H.Stewart Tune 11,1888

18S3

1887

1887

Mar. 1,1891
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statist its, r.tO.i—Continued.

§

o
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Taiii.k i>.—lievenue and addt

Stnliiiii.

Alalmmn (CnllcRe)
AIiil)iiiim iCuiichnikf).
Alaliiiiim (Tuski'gee) ..

Arizona
A rkanstus
Califuriiin
Ciilorado
C'oiiiU'cticut (SUUl")
t'otiiU'C'ticut (.Storrs) . . .

Delaware
Florida
(n'or^ia
Idalio
Illinois
Indiana
lown
Kansas
Kentucky ,

Ix)nisiana
Maine ,

Maryland
Massachusetts
Michigan
Minnesota

Mississi^)pi
Missouri (State)
Missouri (Fruit) ,

Montana ,

Nebraska
Nevada ,

New Hampshire
New Jersey (State)
New Jersey (College) .

New Mexico
New York ( State)
New York ((Joniell)...
North Carolina
North Dakota ,

Ohio
Oklahoma
Oregon
Pennsylvania ,

Rhode Island
South Carolina
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

Total

Hatch
fund.

Jiir>,(K)0.00

lf>,000.00

15,000.00
l.'S.OOO.OO

1.'), 000. 00

7, .WO. 00

7, 500. 00

15,000.00
1.5,000.00

1.5, 000. 00

15,000.00
15,000.00
15,000.00
1.5,000.00

15, 000. 00

15,000.00
15,000.00
]5,00<J.OO
15.000.00

15,000.00
15, 000. 00

15,000.00
15,000.00
15, 000. 00

15,000.00
1.5,000.00

16,000.00
15,000.00

15, 000. 00

15, 000. 00

1, 500. 00

1.3, 500. 00

15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

1.5,000.00

15, 000. 00

15,000.00
15, 000. 00

15, 000. 00

15,000.00
16,000.00
15, 000. 00

15, 000. 00

15, 000. 00

16, 000. 00

1.5,000.00

15, 000. 00

15, 000. 00

State.

82, 493. 7t!

1,500.00
741.89

15, .500. 00
LSOO.OO

784. 07

1,069.82
54, 000. 00

10,000.00
< 3, 000. 00

"5,712.99
20, 000. 00

5, 000. 00

11,200.00
c 5, 000. 00

rf 43, 882. 06

hxlivid-
uals and
communi-

ties.

Fees.

S8,137.06

SI 0,3 10. 00 1 3,019.61

Farm
products.

85C6.86
iXi. 75

1,691.21
914.79

1,243.14
133. 67
61.97

200.00

630.00

51.00

"35,177.36
1

10,000.00
3, 510. 85

y 32, 000. 00

5, 120. 97

24,500.00

720, 000. 00

750.00

90, 258. 16

'19,833.34
J 5, 000. 00

47, 483. 93

1,200.00

"5,'666.'66

1,090.99

"'2,' 339." 83'

'i5,'666.'66'

431, 262. 41

4, 215. 25

2, 120. 00

2, 488. 44

1, 209. 97

120. 00

10, 660. 00

393. 05

11,220.00

1
,
6,50. 08

1,739.(;4

1, 408. 61
945. 02

a 2, 31.5. 92

4, 7.52. 91

.5,511.61

"9, 216. .50

1,869.30
2,818.92
4, 257. 68

2,298.12
2,681.10

rf 13, 137. 14
808. 07

/ 2, 838. 46

4,.568. 60

4,866.78
34.5.33

1, 865. 91

3,044.44
a5,862.78
a
3, 538. 82

1,445.64
2,547.08
1,227.92
1,687.63

2, 603. 22

13,068.00
1,800.00

220. 39

99, 864. 23

5,582.67

3, 634. 64

346.32

932.00

'38.5." io

105, 128. 02

"Including balance from previous year.
b Balance from previous year.
c For substations.

rilncluding substations.
e For substation, including farm land.
/ Of this uiuouut 12,520,31 is from cattle sales.
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tions to equipment in 1903.

Miscel-
laneous.

$377. 69

'53.6c

994.05
20.29
33.55

4,289.75

«>331.61

1,484.63
824.24

61,743.18
"G19.81

a 11, 218. 62
6 28.06
620.40

3,291.04
a 2, 824. 69

1,409.30
3,229.61

6 226.56

A 7, 304. 55

fc2, &S3. 70
477.22

1,9.59.96

181.64

01,251.50

954. 16
ia2. 49

8, 737. 01

73.85

61,289.35
2, 087. 50

60, 323. 07

Total.

S24
2

i

17
15
16
16
36,

9
15
16
21
17

70:

18

30,

2.T

65
58
21
24
36
27
72
17
23,

32
24
19
15
16
24
15
17
99
33
22
IS,

70
18,

16
28:

17

16,

17

20,

28,

18;

18,

18
15
31

31
15

081.60
877.51
.'.00.00

489. 16
914.79
243. 14
127. 72
441.90
333.55
000.00
fi-oo. as
814.06
478. 43
906.63
800. .55

828. 15
254.79
726.66
087.92
357.83
277. 98
004.41
625. 79
019. 20
217. 37
556.51
000.00
689. 57
865.78
.571.89

209.97
500.00
000.00
615. 91

062. 71

333.34
8.S3.70

521.66
699.72
538.82
445.64
948. 72
479. 42
687.63
154. 16
686.16
737. 01
634. 64
694. 21
629. 18
420.17
087.50
800.00
725.49

1,427,237.73

Additions to equipment in 1903.

Buildings.

$735.00

195. 94
300.79
58.57
37. .50

374.90
749. 83
500.00
700.00
205.69
128.67

1,422. .56

7.50.00

506. 17

10,961.26
1,096.81

363. 94

2, 173. 36

2,081.40
d3,800.00
78,150.00
1,200.00
6,300.00

404.84
61.00

600.00

10,500.00
141.38
768. 44
142.60

2, 403. 54
750.00

264. 51
586.59

5.90
400.00
2.52. 40
748. 71

930. 67
267. 89
249.00

1,919.81

1,391.49

Library.

$500.00

7.33
168.26
28.28
24.00

1,084.24

"458.' 67'

46.63
53.00

139. 92
103.38
117.97
14.60
79.75

376. 16
287. 71

276. 93
285.38
84.09

360. 39

1,000.00
o 61. 79
222.61

100.00
4.77

66.63
300.00
103.69
550.33
6.90

692.59
78.71
51.27
3.72

265. 17
69.19
75.16
62.68

274. 78
194. 66
15. 76

270.00
200. 72
93.17

101. .50.

891.31
846.00
402. 15

135, .581. 16 11,501.35

Appa-
ratus.

8810.00

244. 59
27.50
377.84
625. 75
305. 97
582.06
831. 10
429. 79
16.00
47.50

109.86
428.85
729.81
712. 39
100.38
26.71
110.71
158.41
283.31
993. 21
10.60

252.09
621.35

300.00
560.06
175.04
226.00
288.99
191.95
100.00
27. 55

38.5.89

112. 94
422. 94
25.30

32.5. 09
37.50

2, .5%. 58
342. 23
4.54.00

216. 10
63.04

386.03
5.55

409. 51
183.84
261.89

1,232.01
310.00
76.60

Farm
imple-
ments.

Live
stock.

Miscel-
laneous.

SI 1.5. 00 8366.00

679.95
22.50

252. 99

79.30
2.00
45.89

255. 06
275. 00
331.30
347. 05
588.69
816. 80
48. .53

700.34
602. 57
227. 20
304.04
196. 13
224. 25
553.54
351.05
135.40

582. 45
785.(00

2.00
150.00

80.50
21. 75
105.00

123. 00
2.50

59.00

2, 402. 14
82.60

2, 657. 43
291.35
222.11

360,00

100.00
425. 78
237. 42
8.00

3, 797. 42
295.00
937.00

266. 21

18, 552. 41

130.00
700.00

1,947.00
85. 57

178. 35
20.00

401.48
300.00
229. 05
68. 85

306.43
121. 65
302.92
278. 33
84.30

568.83
730. 57

26.80
197. 27
302.00
218.80

15, 123. 98

512. 00
255. 00
300.00
151. 48
440.00

3, 222. 34

62. 40

227. 65
74.10

1.50.00

75. 00

1,040.01
665.00

448. 35

1, 024. 00
192.03

22, 427. 82

S75.00

96. 6G

328.50

169. 40

'362.' 56'

80.75
90.02

243. 40
2.90

2,42.5.93

113. 60

99.10

eh, 455. 43

274.00
281.88
449. 91
300.00

400.00

60.12
232. 98
305. 34

35.93

198. 12
112. 50
115.45

16, 117. 14

59.83

4, 369. 23

338.27

33, 183. 89

Total.

82,601.00

1,806.92
1,304.05
719.68

1,165.75
1, 469. 51

1, 208. 86

2,106.64
1,698.98
1,044.00
928.16
781.48

2,617.07
4,713.35
1, 672. U

14, 798. 47

4,731.08
836.95

1, .586. 37
663.53

3, 860. 31

7, 442. 96

10, 215. 36

80, 066. 36

1,200.00
6,800.00

990.61

1, 150. 14
869.00
674. .56

1,322.19
2, 218. 90

13, 422. 14

1,391.55
1,262.48
1,079.38
6, .550. 81

1, 749. 62
404.11

2,764.04
1, 187. 95

1, 584. 55
812.90

1,273.87
1,113.90

18, 573. 41

2,837.25
451. 73
597. 52

9, 057. 98

2, 482. 00

2,619.34

236, 370. 61

pFor biennial period 1903 and 1904.
•

ft Insurance.
^Estimated amount of State and other appropriations not Included in Hatch fund spent for experl-

mcntiil i)nri)oses.
J Estimated amount of State appropriation spent for experimental purposes.
fclucludiug farm producta.
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Taule 10.—Expendilurcafrom UniUd Stales

StJltinii.

Alabiiniii
Arizonii
ArkaiiMis
C'ulifornia
Colorailo
CDimoi'ticut (State) .

CoiiiU'ctit'ut (Storrs)
Delaware
Florida

Geor{?ia
Idaho
Illinois

Indiana
Iowa
KunsnH
Kentucky
Loiiifiiana

Maine
Maryland
Massaeluisetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampshire
New J ersey
New Mexico
New York (State) ...

New York (Cornell) .

North Carolina
North D.ikota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wiseonsin
Wyoming

Amount.

Itemized.

$15,000.00
15,000.00
15, UOO. 00

15,000.00
15,000.00
7, 500. 00

7,500.00
15,000.00
15.000.00

15,000.00
15, 000. 00

15, ax). 00

15,000.00
15, 000. 00

15, tKJO. 00

15,000.00
15,000.00
15,000.00
15,000.00
15,000.00
15,000.00
15, 000. 00

15,000.00
15, (KK). 00

15, 000. 00

15, 000. 00

16, 000. 00

15,000.00
15, 000. 00

15, 000. 00

1,500.00
13,500.00
15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

15,000.00
16, 000. 00

15, 000. 00

15, 000. 00

15,000.00
15, 000. 00

15, 000. 00
15, 000. 00

15,000.00
15, 000. 00

Total

Salaries.

s,

11,'

7,

7,

7,

88.828.91
X, 259. 64

7,:m.8('
6, 007. 12

10, 992. 81

7,5(KI. 00

4, 016. 5-1

9, 270. 50

7, (155. 30

7, 130. tK)

7, S78. 15

7, 07(1. 42

7, 253. 48

7, 875. 94
190.58
720. 00
120. 51

939. 45
799. 00

6, 829. 37

6,3(14.06

10,507.38
7, 480. 53

6, 174. 58

8, 818. 50

8, 774. 69

8,221.35
9, 306. 88

9, 730. 00

7, 579. 94
120. 00

8, 236. 97

8, 953. 32

7,741.85
9, (167. 92

6, 655. 00

10, 599. 25

10, 306. 20

7, 794. 97

8, 579. 76

9, 435. 00

8,035.81
9, 467. 08

6, 645. 41

6, 682. 23

8, 847. 37

9, 859. 71

11,341.36
8, 357. 97

6, 085. 60

Labor.

«1,367.62
1,874.16
2, 168. 46

5,158.21
62. 57

999. 48

1,067.01
2,471.69
2, 605. 03

3, 085. 27

2. 644. 51

3,410.81
2,412.70
3, 388. 54

483. 42

3, 196. 33
1

,
808. 42

2, 988. 59

3,216.52
2,971.97
2, 129. 00

1,457.05
2, 920. 45

2,218.85
1,200.00
2,023.15
1. 379. 52

901. 18

1,749.22

Publica-
tions.

$799. 69

1,147.13
704.05
227. 25

1,953.76

1,810.63
1,659.61
3,056.31
2, 867. 38

2,.500. 00

2, 006. 06

2, 334. 53

2, 244. 55

1,538.52
3, 4,53. 32

1.405.62

4,141.94
2, 775. 78

2, 478. 65

1,933.20

1,874.88
3, 120. 03

720,000.00 403, 389. 33 104,.560. 52

I

158. 78
818. 94

608. 61

887. 91

836. 56
1

,
626. 54
757. 13

1,504.07
430. 50

1
,
083. 36

1,423. .50

22. 75
264. 84

860. 08
186. 29
607.70

],.519.07

1,04.5.75

1,368.87
1,229.87
2,117.18
1,570.67
1, 241. 64

277. 26
.549. 90
625. 93

1,117.98
769. 88

PoHtage
and

.•(tation-

ery.

$147. 58
136.60
303.41
438. 49
1.57. 37

1, 260. 10
93. 32

174. 13

935. 13

1,187.46
749. 45
607.58
363. 66
799. 13

1,394.77
773. 52
123. 74

279. 92

1,494.52

16.5.56

128.90
194.14
200. 63
21.80

890. 27

103.4.5!

.536. 17

113.80
127.95
383. 01

278. 74

183.28
360. 32
307. 64
95. 21

160.64
369. 33
250. 21

606. 60
141.43
105. 81

379. 53
375. 38
284. 35
279. 41

263. 75
376. 25
41.41

413. 44
117.37
338. 36
218. 96
159. 58
184.12
320. 37
290. 99
202. 50
465. 19
102. 75
100. 34
369. 71

116. 25
607.44

Freight
ana
ex-

press.

$266. 12

188.06
397. 04

124. 68
9.16

40, 579. 87|12, 715. 78 9, 130. 54

78.91
91.89

212. 77

237. 41

91.93
3.56. 19
90.92

289. 71

283. 01

65. 33
205. 39
149. 12
203. 74
130. 65
312.82

258. 14

490. .58

366.25
83.16
117.80
218. 19
97.48

833. 33

126. 71
175. 28
150. 47

245. 14

172. 99

142. 35
227.85
191. 29
47.50

371.19
6.76
66.95

126. 20
178. 07
19.51

429. 12
224. 40

Heat, Clieni-

light,
and

water.

$3(«. 29
135. 95
86. 51

268. 61

6.00

58.91
266.01
447. 69
224. 70
871. 76
647. 86
220. 52
230. 72
9.10

343.00
226.90
954.60
332. 21
3.55. 77

48.53
102. 73
248. 84
284.67

347. 02
387.29
385. 57
238. 36
125.00
15.26
22.75

777. 46
299. 23
279. 46

1,422.66
785. 11

101. 42
11.73

292. 52
54.56

242.26
442. 74
205. 78
996.71
335. 66
228. 77
708.94

15, 286. 12 8, 012. 29

ieal

sup-
plies.

$408.78
163.99
292. 03
213. 79

86.76
98. .54

104. 69
2.15

1.39.81

30.13
3.59

246.90
28.82

194..56

86. .54

177.96
158. 70

'i67.'35

.85
66.17

217. 60
206. 05
112.79
97.81
80.96

417. 56
41.95
50.96
51.76
69.68

177. 63
610. 78
633. 06
63.72
378.90
293. 20
196. 15
289. 34
205. 80
287. 27
296. 37
49.36

232. 14

136. 93
223. 42
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appropr intion for year eiuhd June SO, WOS.O'
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Tahi.b 11.— Dinburiiements Jrum the United Stales Treasur;/ lu the States and TcrrU<jrie»

State or Territory.

Aliiluuiin
Ari/.onii

Arkiinsas
Ctilifoniiii

t'oldriido

Cdiiiu'cticiil.

Dakolii (Ti'rritiiry).
Doliiwure ". ..

Floridii

Gi'orgia
Idnlio
Illinois

Iiuliiiiin

lOWft
Kansas
Kontucky
Lfmisiana
Maine
Maryland
Mo-ssjichnsftts

Micliipan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampshire . . .

New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

Total....

1888.

811,260.00

11,

11,

11,

11,

11,

11,

II,

11,

2,'J0.(K)

2r)0. (K)

•J50. 00
•2r)0. 00
2.')0. IH)

250. 00
250.00

II,

II,

11,

11,

11,

11,

11,

11,

11,

11,

11,

11,

11,

2r>o. t)o

250. 00
250. 00
2.50. 00
2'i0. 00
2.50. 00
250. 00
250. 00
250. 00
2.50. 00
2.50. 00
2,50. 00
2.50. 00

11,

11,

11,

11,

250.00
2.50. 00
2.50. 00
2.50. 00

11,

11,

2.50. 00
2.50. 00

11,2.50.00

11,

11,

2.50. 00
250. 00

11,250.00

1889.

$18, 750. 00

18, 7.50. (H)

18, 7.50. 00

1.8, 71:-!. 21

1.8, 7.50. (K)

18,7,50.00

18,188.84
18,7.50.00

18, 733. .55

18,750.00
18, m>. \n

18,7.50.00

18, 7.50. 00

18, 710. .57

18, 7.50. (H)

18,7.50.00

18, 725. 28

18,7.50.00

18, 7.50. 00

18, 7.50. 00

18,7:50.00

13,391.(10

18,7.50.00

18, 7.50. 00

18, 7.50. 00

18,711.97

18, 708. 09

18, 7.50. 00

18, 750. 00

11,2.50.00

18,717.95
15, 000. 00

18, 750. 00

11,

11,

2.50. 00
2.50. 00

11,

11,

2.50. 00
250. 00

11,

11,

2.50. 00
250.00

...427, .500. 00

18, 7.50. 00

18, 750. 00

18, 7.50. 00

18, 742. 57

18, 750. 00

18, 750. 00

713, 792. 63

1890.

$11,999.31
]0,tH)0.00

1.5,(H)0.00

1.5,000.00

1.5,000.00

15,000.t)0

].5,(KX).00

1.5,000.00

14,998.05
1.5,000.00

1.5,000.00

14,988.28
15, 000. 00

15, (XK). 00

15,000.00
15,000.00
11,999.75
14,998.05
15,000.01)
1.5,000.00

1.5,000.00

15,000.00
15,4.5.5. .58

I5,01X).00

11,9.51.39

1.5,000.00

15, 000. 00

10,000.00
15, 000. 00

15, 000. 00

15,000.00

9, 132. ,52

15,000.00
30, 000. 00

15, 000. 00

1.5,000.00
15, (XKl. 00

10, 000. 00

15,000.00
15, OUO. 00

15, 000. 00

15,000.00

1891.

81.5,000.00
1.5,000.00

15,000.00
1.5,000.00
1.5,000.00

15, 0(K).00

11, 2.50. (K)

1.5,(KK).00

1.5,000.00

1.5,000.00

15,000.00
15,0tK). 00
1 5, 000. 00

15,00(1.00

15,000.00
1.5,000.00

14,999.87
1.5,000.00

15, 000. 00

1.5,000.00

1.5,000.00

15,000.00
1.5,000.00

14,999.87
15,000.00
1.5,0(10.00

15,000.00
15,000.00
1.5,000.00

1.5,000.00

17, .500. 00

15, 000. 00

1.5,^00.00
15, 000. 00

15, 000. 00

1.5,000.00
3, 7.50. 00

1.5,000.00

15,000.00
15,000.00
15,000.00
15, 000. 00

15, 000. 00

15, 000. 00

15,000.00

624,523.56 '662,499.74

1892.

81.5,000.00
1,5,000.00

15, (MM). 00
15.0(M).()0

1.5,000.00

15,(X)0.0O

1 5, (M)0. 00

15,000.00
15,000.00

15,(K)0.00

1.5,000.00

15,000.00
15,000.00
15,(KI0.00

15,000.00
15, 000. 00

15,000.00
15,000.00
15,000.00
15,000.00
15, (KM). (M)

15,000.00

1893.

815, 000. 00

1.5,000.00

15,000.00
15,000.00
15, 000. 00

15,000.00

1.5,000.00

14,999.44
15,000.00
15, 000. 00

15,000.00
1.5,000.00

1.5,000.00

15,000.00
15,000.00
15,000.00
13,791.71
1.5,000.00

15,000.00
14, 542. 15

1.5,000.00

15, 000. 00

15,000.00
15,000.00
15,000.00
15, 000. 00

1.5,000.00

15,000.00
15,000.00
45, 000. 00

718, 333. 30

1.5, (MM). 00

15,(KH).(K)

15,000.00
1.5, 000. 00

15, 000. 00

1.5,000.00
1.5,000.00

15,(M0. (H)

1.5,000.00

1.5,000.00

15,000.00
15,000.00
1.5,0(K).00

15,000.00
15,000.00
15,000.00
15,000.00

14,951.08
15, 000. 00

1.5,000.00
1.5,000.00

15, 000. 00

1.5,000.00

15,000.00
1.5,000.00

15, (KX>. 00

15,000.00
10,207.59
15,000.00
15,000.00
15,000.00
15, 000. 00

15,000.00
1.5,000.00

15, 000. 00

15, 000. 00

1.5,000.00

11,2.50.00

15, 000. 00

1.5,000.00

15, 000. 00

702,408.67 723,501.83

1894.

$1.5,000.00
1.5,000.00
15,000.00
1.5,000.00

15,000.00
1.5,000.00

1.5,(X)0.00

15,000.00
15,(M)0.00

15,000.00
15,000.00
15,000.00
15,000.00
15,000.00
1.5,000.00

15, 000. (M)

1.5,000.00
1.5.0(M).(X)

1.5,000.00

15,000.00
1.5,000.00

1.5, 000. 00

1.5,000.00

15,000.00
11,981.21
15,000.00
15,000.00
15,000.00
15,000.00
15, 000. 00

15, 000. 00

14,830.62
15,000.00
15, 000. 00

1.5,000.00

1.5,000.00

15, 000. 00

J.5,000.00
15,000.00
15, 0()0. 00

15, 000. 00

15, 0(>0. 00

15,00(>.00

1.5,000.00

18, 750. IX)

1.5,000.00

15, 000. 00

15, 000. 00

a This table was prepared in the Treasury for the use of this Department
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for agricultural experiment stations under the act of Congress approved March 2, 1887. «

1895.

«t5, 000. 00

15,000.00
15, 000. 00

15,000.00
15,000.00
15, 000. 00

1896.

815,000.00
14,81G.71
15, 000. 00

15, 000. 00

15,000.00
15, 000. 00

1897.

$15,000.00
ll, 987. 09

15,000.00
15, 000. 00

15, 000. 00

15,000.00

1898.

S15, 000. 00

14,999.3.5

15, 000. 00
15, 000. 00

15, 000. 00

15,000.00

1899.

315, 000. 00

15,000.00
15,000.00
15,000.00
15, 000. 00

15, 000. 00

1900.

515,000.00
15, 000. OO

15,000.00
15,000.00
15, 000. 00

15, 000. 00

1901.

S15, 000. 00

15, 000. 00

15, 000. 00

15,000.00
15,000.00
15,000.00

1902.

815, 000. 00

15,000.00
15,000.00
15, 000. 00

15, 000. 00

15, 000. 00

1903.

815,000.00
15,000.00
15,000.00
15,000.00
15,000.00
15, 000. 00

15, 000. 00

15,000.00
15,000.00
15,000.00
15,000.00
15, 000. 00

15, 000. 00

15,000.00
15,000.00
15, 000. 00

15, 000. 00

15, 000. 00

15. 000. 00

15, 000. 00

15,000.00
15,000.00
15, 000. 00

15,000.00
15, 000. 00

15,000.00
1.5, 000. OO
15,000.00
15,000.00
15, 000. 00

15,000.00
1.5,000.00

15, 000. OO

14,701.00
15,000.00
15,000.00
15,000.00
15,000.00
1.5,000.00

15, 000. 00

15,000.00
15, 000. 00

15,000.00
15,000.00
15,000.00
15, 000. 00

15,000.00
15, 000. 00

15, 000. 00

15, 000. 00

15,000.00
15,000.00
15, 000. 00

15, 000. 00

15,000.00
15, 000. 00

15,000.00
15,000.00
15,000.00
15,000.00
15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

15,000.00
15,000.00
15, 000. 00

1.5,000.00

15, 000. 00

14, 987. IS

15, 000. 00

15, 000. 00

15,000.00
15, 000. 00

15,000.00
1.5, 000. 00

15,000.00
15,000.00
15, 000. 00

15, 000. 00

15,000.00
1.5,000.00

15, 000. 00

15,000.00
15,000.00
15, 000. 00

15, 000. 00

15,000.00

15, 000. 00

15, 000. 00

15,000.00
15, 000. 00

15,000.00
15,000.00
15,000.00
15,000.00
15,000.00
15, 000. 00

15, 000. 00

14, 993. 47

15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

15, 0(X). 00

15, 000. 00

15,000.00
15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

14, 9(i9. 30

11,250.00
1.5, 000. 00

15, 000. 00

15,000.00
15, 000. 00

15, 000. 00

15,000.00
15,000.00
15, 000. 00

15, 000. 00

15,000.00
15,000.00
15, 000. 00

15, 000. 00

15, 000. 00

14, 970. 3(i

15, OIX). 00

15,000.00
15,000.00
15, 000. 00

15,000.00
15,000.00
15, 000. 00

15,000.00
15,000.00
15,000.00
15, 000. 00

15, 000. 00

15,000.00
15,000.00
15, 000. 00

1.5, 000. 00

15, 000. 00

15, 000. 00

15,000.00
15,000.00
15, 000. 00

1.5,000.00

15, 000. 00

1.5,000.00

15,000.00
14,601.43
IS, 7.50. 00

15, 000. 00

15, 000. 00

15,000.00
15, 000. 00

1.5,000.00

15,000.00
15,000.00
15,000.00
15, 000. 00

15, 000. 00

15,000.00
15,000.00
15, 000. 00

15,000.00
14,998.07
15, 000. 00

15,000.00
15.000.00

15, 000. 00

15, 000. 00

15,000.00
1.5,000.00

15, 000. 00

15, 000. 00

15, 000. 00

15,000.00
15,000.00
15, 000. 00

15, 000. 00

15,000.00
15, 000. 00

15,000.00
14,988.49
15,000.00
1.5,000.00

15, 000. 00

15, 000. 00

15,000.00
15,000.00
15, 000. 00

15, 000. 00

15,000.00
15,000.00
15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

15,000.00
15, 000. 00

15, 000. 00

1.5,000.00

15, 000. 00

15,000.00
14, 999. 63

15,000.00
15,000.00
15,000.00
15,000.00
15,000.00
15,000.00
1.5,000.00

15,000.00
15, 000. 00

15, 000. 00

15,000.00
15,000.00
15, 000. 00

15,000.00
15,000.00
15,000.00
15, 000. 00

15, 000. 00

15, 000. 00

15,000.00
15,000.00
15,000.00
15, 000. 00

15, 000. 00

15,000.00
14, 999. 07

1.5,000.00

15, 000. 00

1.5,000.00

15,000.00
15, 000. 00

15, 000. 00

15, 000. 00

15,000.00
1.5,000.00

15, 000. 00

15,000.00
15,000.00
15,000.00
15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

15,000.00
15, 000. 00

15,000.00
15,000.00
15,000.00
15, 000. 00

15,000.00
15,000.00
15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

15,000.00
15, 000. 00

15, 000. 00

15, 000. 00

14,998.90
15, 000. 00

15, 000. 00

15,000.00
15, 000. 00

15, 000. 00

15,000.00
15,000.00
15, 000. 00

15, 000. 00

15,000.00
15, 000. 00

15, 000. 00

15,000.00
15,000.00
15,000.00
15,000.00
15,000.00
15,000.00
15, 000. 00

16,000.00
15,000.00
15,000.00
15, 000. 00

1.5, 000. 00

15,000.00
15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

15,000.00
15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

15,000.00
15, 000. 00

15, 000. 00

15,000.00
15,000.00
15, 000. 00

15, 000. 00

15, 000. 00

15,000.00
15,000.00
15,000.00
15, 000. 00

15,000.00
15, 000. 00

14,500.00
15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

15,000.00
15, 000. 00

14,969.72
15,000.00

15, 000. 00

15,000.00
1.5, 000. 00

15, 0(X). 00

15,000.00
15,000.00
15, 000. 00

15, 000. 00

15, 000. 00

15,000.00
15, 000. 00
15,000.00
15, 000. 00

15,000.00
15. 000. 00

1.5,000.00

15, 000. 00

15, 000. 00

15, 000. 00

15,000.00
15, 000. 00

15, 000. 00
15, 000. 00

15, 000. 00

15, 000. 00

1.5,000.00

15, 000. 00

15, 000. 00

15,000.00
15,000.00
15,000.00
15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

15,000.00
15, 000. 00

15, 000. 00

15, 000. 00

15, 000. 00

14, 999. .50

15,000.00
15, OOf). 00

719, 701. 00 719, 803. 89 716,199.86 .723,321.14 719,986.56 719,998.70 719,998.90 719,469.72 719, 999. 50

by the courtesy of the honorable Secretary of the Treasury.



FEDERAL LEGISLATION, REGULATIONS. AND RULINGS AFFECT-
ING AGRICULTURAL COLLEGES AND EXPERIMENT STATIONS.

FEDERAL. LEGISLATION.

Act ok 18(52 Donatixi; Lanjjs for Achu tltitkai. Colleges.

AN A('T (loiiatiug public lands to the several States and Territorie.s which may proviile colleges for

the benefit of agriculture and the mechanic arts.

Be it enacted b;/ the Senate and House of Representatives of the United States of America

in Congress asseuibled, That there be granted to the several States, for the i)urj)ose8

hereinafter mentioned, an ainonnt of ]>nl)Hc" land, to l)e apportioned to each State a

quantity equal to thirty tiiousand acres for each Senator and l\ei)resentative in Con-

gress to which the States are respectively entitled by the apportionment mider the

census of eighteen lumdred and sixty: Provided, That no mineral lands shall be

selected or purchased under the ])rovisions of this act.

Sec. 2. That the laud aforesaid, after being surveyed, shall be apportioned to the

several States in sections or subdivisions of sections, not less than one-quarter of a

section; and whenever there are public lands in a State subject to sale at private

entry at one dollar and twenty-five cents per acre, tiie cpiantity to which said State

sliall be entitled shall be selected from such lands within the limits of such State,

and the Secretary of the Interior is hereby directed to issue to each of the States in

which there is not the quantity of public lands subject to sale at private entry at one

dollar and twenty-five cents per acre t<^ which said State may be entitled under the

provisions of this act land scrip to the amount in acres for the deficiency of its dis-

tributive share; said scrip to be sold by said States and the proceeds thereof applied
to the uses and purposes ])rescribed in this act and for no other use or purpose what-

soever: Provided, That in no case shall any State to wliich land scrip may thus be

issued be allowed to locate the same witliin the limits of any other State or of any
Territory of the United States, but their assignees may thus locate said land scrip

upon any of the imapproj)riated lands of tlie United States subject to sale at private

entry at one dollar and twenty-live cents, or less, per acre: And, providt'd fiirtJier,

That not more than one million acres shall be located by such assignees in any one
of the States: And provided further, That no such location shall be made before one

year from the passage of this act.

Sec. 3. That all the expenses of management, superintendence, and taxes from

date of selection of said lands, previous to their sales, and all expenses incurred in

the management and disbursement of the moneys which may be received therefrom,
shall be paid by the States to which thej' may belong, out of the treasury of said

States, BO that the entire proceeds of the sale of said lands shall be ajuilied without

any diminution whatever to the purposes hereinafter mentioned.

Sec. 4. That all moneys derived from the sale of the lands aforesaid by the States

to which the lands are apportioned, and from the sales of land scrip hereinbefore

provided for, shall be invested in stocks of the United States, or of the States, or

some other safe stocks, yielding not less than five per centum upon the par value of

said stocks; and that the moneys so invested shall constitute a perpetual fund, the

capital of which shall remain forever undiminished (except so far as may be provided
in section fifth of this act), and the interest of which shall be inviolably appropri-

254
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ated, l»y each State which may take and claim the benefit of this act, to the endow-

ment, siipj)ort, and niaintenaiice of at least one college where the leading object s^hall

be, without excluding other Kcientilic and classical studies, and including military

tactics, to teach such branches of learning as are related to agriculture and the

mechanic arts, in such manner as the legislatures of the States may respectfully pre-

scribe, in order to jjromote the liberal and ])ractical education of the industrial

classes in the several i)ursuits and ])rofessions in life.

Sec. 5. That the grant of land and land scrip hereby authorized shall be made on

the following conditions, to which, as well as to tne provisions hereinbefore contained,

the previous assent of the sevt'ral States shall be signified by legislative acts:

First. If any portion of the fund invested, as provided by the foregoing section, or

any portion of the interest thereon, shall, by any action or contingency, be dimin-

ished or lost, it shall be replaced by the State to which it belongs, so that the capital

of the fund shall remain forever imdiniinished; and the annual interest shall be regu-

larly applied without diniiiuitiou to the purposes mentione<l in the fourth section of

this act, excent that a sum, not exceeding ten per centum upon the amount received

by any State under the provisions of this act, may be expended for the purchase of

lands for sites or experimental farms, whenever authorized by the respective legis-

latures of said States.

Second. No portion of said fund, nor the interest thereon, shall be applied, directly

or indirectly, under any pretense whatever, to the purchase, erection, preservation,

or repsur of any building or Iniildings.

Third. Any State which may take and claim the benefit of the provisions of this

act shall provide, within five years, at least not less than one college, as described

in the fourth section of this act, or the grant to such State shall cease; and said State

shall ])e bound to pay the United States the amount received of any lands previously

sold and that the title to purchasers under the State shall be valid.

Fourth. An annual report shall be made regarding the progress of each college,

recording any improvements and experiments made, with their cost and results and

such other matters, including State industrial and economical statistics, as may be

supposed useful, one copy of which shall be transmitted by mail free, by each, to all

the other colleges which may be endowed under the provisions of this act, and also

one copy to tlie Secretary of the Interior.

Fifth. When lands shall be selected from those which have been raised to double

the minimum price, in consequence of railroad grants, they shall be computed to the

State at the maximum price and the number of acres proportionately diminished.

Sixth. No State while in a condition of reV)ellion or insurrection against the Gov-

ernment of the United States shall be entitled to the benefit of this act.

Seventh. No State shall l)e entitled to the benefits of this act unless it shall express

its acceptance thereof by its legislature within two years from the date of its approval

by the President.

Sec. 6. That land scrip issued under the provisions of this act shall not be subject

to location until after the first day of January, one thousand eight hundred and

sixty-three.

Sec. 7. That the land r)fficers shall receive the same fees for locating land scrip

issued under the provisions of this act as is nt)W allow^'d for the location of military

bounty land warrants under existing laws: Provided, Their maximum compensation
shall not be thereby increased.

Sec. 8. That the governors of the several States to which scrip shall be is.sued

under this act shall In- reiiuired to report annually to Congress all sales made of such

scrip until the whole shall be disposed of, the amount received for the same, and

what appropriation has ]>een made of the proceeds.

Approved, July 2, 1862.
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Act op 1866 ExTENDiNd tiik Timk within wnicn Agricultural Colleges May
UK Established.

AN ACT to amend the fifth section of an not entitled "An net donntinp public lands to the several

Stntesand Territories which may jirovide colleKes for the benefit of aKrieiilture and the mechanic
arts." ajiiiroved July U, ISO'i, so a.s to extend the time witliiii wliieh the provisionH of said act shall

be aceejited and such coUcKes establisheil.

Be it enacted bi/ the Senate and Jloui<e of KeprexentatlveK of the United Statea of Anierica

in Congress assembled, That the time in which the several States may comi)ly with

the provisions of the act of July second, eighteen hundred and sixty-two, entitled "An
act dnnatin^ ]>ul)lic lamls to the several States and Territories which may provide

colleges for the beiietit of agriculture and the mechanic arts," is hereby extended so

that the acceptance of the benefits of the said act may be expressed within three

years from the passage of this act, and the colleges required by the said act may be

provided within five years from the date of the filing of such acceptance with the

Commissioner of the General Land Office: Prodded, That when any Territory shall

become a State and be admitted into the Union, such new State shall be entitled to

the benefits of the said act of July second, eighteen hundred and sixty-two, by express-

ing the acceptance therein i-equired within three years from the date of its admission

into the Union, and providing the college or colleges within five years after such

acceptance, as prescribed in this act: Provided further. That any State which has

heretofore expressed its acceptance of the act herein referred to shall have the period
of five years within which to provide at least one college, as descril)ed in the fourth

section of said act, after the time for jn-oviding said college, ac(-ording to the act of

July second, eighteen hundred and sixty-two, shall have expired.

Approved, July 23, 1866.

Act of 1887 Establishing Agricultural Experiment Stations.

AN ACT to establish agricultural experiment stations in connection with the colleges established in

the several States under the provisions of an act approved July second, eighteen hundred and
sixty-two, and the acts supplementary thereto.

Be it enacted by the Senate and House of Representatives of the United States of America

in Congress assembled, That in order to aid in ac(juiring and diffusing among the

people of the United States useful and practical information on subjects connected

with agriculture, and to promote scientific investigation and experiment respecting
the principles and applications of agricultural science, there shall be established,

under direction of the college or colleges or agricultural department of colleges in

each State or Territory established, or which may hereafter be established, in accord-

ance with the provisions of an act approved July second, eighteen htmdred and sixty-

two, entitled "An act donating public lands to the several States and Territories

which may provide colleges for the benefit of agriculture and the mechanic arts," or

any of the supplements to said act, a department to be known and designated as an

"agricultural experiment station:" Provided, That in any State or Territory in which
two such colleges have been or may be so established the appropriation hereinafter

made to such State or Territory shall be equally divided between such colleges,

unless the legislature of such State or Territory shall otherwise direct.

Sec. 2. That it shall be the o"bject and duty of said experiment stations to conduct

original researches or verify experiments on the physiology of plants and animals;

the diseases to w'hich they are severally subject, with the remedies of the same; the

chemical composition of useful plants at their different stages of growth ;
the com-

parative advantages of rotative cropping as pursued under the varying series of crops;

the capacity of new plants or trees for acclimation; the analysis of soils and water;
the chemical comj^osition of manures, natural or artificial, with experiments designed
to test their comparative effects on croi>s of different kinds; the adaptation and value
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of grasses and forage plants; the composition and digestibility of the different kinds

of food for (loinestie aiiinialfj; the scientilie and economic (luestioiis involved in the

production of butter and clieese; and such other researches or experiments bearing

directly on the agricultural industry of the United States as may in each case be

deemed advisable, having due regard to the varying conditions and needs of the

respective States and Territories.

Sec. S. That in ordiT to secure, as far as practicable, unilurniity of methods and

results in the work of said stations, it shall be the duty of the United States Commis-

sioner [now Secretary] of Agriculture to furnish forms, as far as practicable, for the

tabulation of results of investigation or experiments; to indicate from time to time

such lines of inquiry as to him shall seem most important, and, in general, to fur-

nish such advice and a.ssistance as will best promote the purpose of this act. It shall

be the duty of each of said stations annually, on or before the first day of February,
to make to the governor of the State or Territory in which it is located a full and

detailed report of its ojierations, including a statement of receipts and exi>enditures,

a copy of which report shall be sent to each of said stations, to the said Commis-

sioner [now Secretary] of Agriculture, and to the Secretary of the Treasury of tlie

United States.

Sec. 4. That bulletins or reports of progress shall be published at said stations at

least once in three months, one copy of wliicli shall be sent to each newspai)er in the

States or Territories in which they are respectively located, and to such individuals

actually engaged in farming as may riHjuest the same and as far as the means of the

station will iiermit. Such liulletins or reports and the annual reports of said stations

shall l)e transmitted in the mails of the United States free of charge for postage, under

such regulations as the Postmaster-General may from time to time prescribe.

Sec. 5. That for the ]iurpose of paying the necessary expenses of conducting inves-

tigations and ex}ieriments and printing and distributing the results as hereinbefore

I)rescribed, the sum of fifteen thousand dollars per annum is hereby appropriated to

each State, to be specially provided for l)y Congress in the appropriations from year

to year, and to each Territory entitled under the provisions of section eight of this

act, out of any money in the Treasury proceeding from the sales of public lands, to

be i)aitl in equal quarterly payments on the first day of January, April, July, ami

October in each year, to the treasurer or other ollicer duly appointed l)y the govern-

ing boards of said colleges to receive the same, the first payment to be made on the

first flay of October, eighteen hundred and eighty-seven: Provided, howerer, That out

of the first annual approt>riation so receivt'd by any station an amount not exceeding
one-fifth may be expended in the erection, enlargement, or repair of a building or

buildings neces.«ary for carrying on the work of such station; ami thereafter an

amf)imt not exceeding five per centum of such annual appropriation may be so

expendeil.
Sec. (). That wiienever it shall appear to tlu' Si-cretary of the Treasury from the

annual statement of receipts and i'\i)enilitures of any of said stations that a i)ortion

of the preceding annual appropriation remains unexpended, such amount shall be

deducted from the next succeeding annual appropriation to such station, in order

that the amount of money appriii)riated to any station shall not exceed the amount

actually and nece-s.-jarily reciuired for its maintenance and support.

Sec. 7. That nothing in this act shall be construed to impair or modify the legal

relation existing between any of the sai<l colleges and the government of the States

or Territf)ries in which they are respe<'tively located.

Sec. 8. That in States having colleges entitled umler this .n-ctiou tn the benefits of

this act and having also agricultural experiment stations established by law separate

from said colleges, such State shall be authorized to apply such benefits to experi-

ments at stations so established by such States; and in case any State sliall have

S. Hoc. 148, 58-2 17
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e.«tal>li.''lio(l, niuU'i- llic ]ii(ivisi<>iis of f^aiii art nf July second al"oresai<l, an a>iriciiltural

ilcpartiiu'iit or cxiicrimciital station in coiuicction with any miixcrsity, collc^'c, or

institution not distinctly an a^rirultural rolU'^rc or school, and such State shall have

fstaltlishi'd or shall hereafter estaMish a separate afiricultural coUcfrc or Hcliool,

which shall have connected therewith an experimental farm or station, the legisla-

ture of such State may ajiply in whole or in j)art the appropriation by this act made
to such separate aj;ricultural colle;^e or school, and no legislature shall by contract,

expreas or implied, disable itself from so doing.

SKe. 9. That the grant.s of moneys authorized by this act are made subject to the

legislative assent of the s«'veral States and Territories to tlie pm-poses of said grants:

I'mriiltij, That j)ayment of such installments of the appropriation herein madi' as

shall become due to any State before the adjournment of the regular session of its

legislature meeting next after the ]>assage of this act shall lie made ui)on the assent

of the governor thereof duly certilied to the Secretary of the Treasury.

StX". 10. Nothing in this act shall l)e held or construed as })inding the United States

to continue any paymt-nts from the Treasury to any or all tiie States or institutions

mentioiu'd in this act, but Congress may at any time amend, suspend, or repeal any
or all till' provisions of this act.

Approved, March 2, 1887.

Act of 18H0 kok the Fuktiikk Endowment of AcinicrLTunAL Colleges.

AN ACT to apply a i)ort ion of tlic proceeds of the public lands to tlic more complete endowment
and snpi)ort of the colleges for the benelit of aKrieulture and the meelianie arts established under

the jirovisions of an act of Congress approved July second, citrhtren hundred and sixty-two.

Be it emictexl by the Senate and ILntse of Ri-jnrnenlativen uf tJie Ignited States of America

in Congress assembled, That there shall V>e, and hereby is, annually appropriated, out of

any money in the Treasury not otherwise appropriated, arising from the sales of public

lands, to be i)aid as hereinafter provided, to each State and Territory for the more

complete endowment and maintenance of colleges for the benefit of agriculture and

the mechanic arts now establislied, or which may lie hereafter established, in accord-

ance with an act of Congress approved July second, eighteen hundred and sixty-two,

the sum of iifteeu thousand dollars for the year ending June thirtieth, eighteen hun-

dred and ninety, and an annual increase of the amount of such appro])riation there-

after for ten years by an additional sum of one thousand doUars over tiie jjreceding

year, and the annual amount to be paid thereafter to each State and Territory shall

be twenty-five thousand dollars, to be applied only to instruction in agriculture, the

mechanic arts, the English language, an<l the various ])ranches of mathemalical,

pliysical, natural, and economic science, with special reference to their ap])lications

in the industries of life and to the facilities for such instruction: Provided, That no

money shall be paid out under this act to any State or Territory for the support and

maintenance of a college where a distinction of race or color is made in the admis-

sion of students, but the establishment and maintenance of such college sejiarately

for white and colored students shall be held to be a compliance -with the provisions

of this a(;t if the funds received in such State or Territory be equitably divided as

hereinafter set forth: Provided, That in any State in which there has l)een one col-

lege esta1)lished in i)ursuance of the act of July second, eighteen hundred and si.vty-

two, and also in which an e<lucational institution of like character has been estab-

lished, or maj' be hereafter established, and is now aided by such State from its own
revenue, for the education of colored studi'uts in agriculture and the mei-hanic arts,

however named or styled, or whether or not it has received money heretofore under

the act to which this act is an amendment, the legislature of such State may propose
and report to the Secretary of the Interior a just and equitable division of the fund

to be received under this act, between one college for white students and one insti-

tution for colored students, established as aforesaid, which shall be divided into
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two parts, and j)aid acrordingl}-, and thereupon such institution for colored students

shall be entitled to the benefits of this act and su])ject to its provisions, as much
as it would have been if it had been includeil under the act of eighteen hundred and

sixty-two, and the fullilhnent of the foregoing i)rovisions shall l)e taken as a com-

pliance with the provisions in reference to separate colleges for white and colored

students.

8ec. 2. That the sums hereby appropriated to the States and Territories for the

further endowment and support of colleges shall be annually paid on or before the

thirty-first day of July of each year, by the Secretary of the Treasury, uj)on the

warrant of the Secretary of tlie Interior, out of the Treasury of the United States,

to the State or Territorial treasurer, or to such officer as shall l>e designated In' the

laws of such State or Territory to receive the same, who shall, upon the order of the

trustees of the college, or the institution for colored students, immediately pay over

said sums to the treasurers of tlie respective colleges or other institutions entitled to

receive tlie same, and such treasurers shall be required to rejiort to the Secretary of

Agriculture and to the Secretary of the Interior, on or before the first day of Sep-

tember of each year, a detailed statement cf the amount so received and of its dis-

bursement. The grants of moneys authorized l)y this act are made subject to the

legislative as.«ent of the sevi-nil States and Territories to tlie purpo.se of said grants:

Provided, That payments of such installments of the appropriation herein .made as

shall become due to any State before the adjournment of the regular session of legis-

lature meeting next after the passage of this act shall be made ujion the assent of

the governor thereof, <luly i-ertilied by the Secretary of tlie Treasury.

Sec. 3. That if any portion of the moneys received by the designated officer of the

State or Territory for the further and more complete endowment, support, and main-

tenance of colleges, or of institutions for colored students, as provided in this act,

shall, by any action or contingency, Ije diminished or lost, or be misajjplied, it shall

be replaced by the State or Territory to which it belongs, and until so replaced no

sul)se(iuent appropriation shall be apportioned or paid to such State or Territory;

and no portion of said moneys shall lie applied, directly or indirectly, under any

pretense whatever, to the purclia.se, erection, preservation, or repair of any building

or buildings. An annual report by the president of each of said colleges shall be

made to the Secretary of Agriculture, as well as to the Secretary of the Interior,

regarding the condition and progress of each college, including statistical informa-

tion in n-lation to its receipts and ex])enditures, its library, the number of its stu-

dents and professors, and also as to any improvements and experiments made under

the direction of any experiment stations attaclied to said colleges, with their cost and

results and such other industrial and economical statistics as may be regarded as

useful, one copy of which shall be transmitted by mail free to all other colleges fur-

ther endfiwed under this act.

Sec. 4. Tiiat on or before the fin^t day of July in each year, after the passage of

this act, the Secretary of the Interi(jr shall ascertain and lertify to the Secretary of

the Treasury as to each State and Territory whether it is entitled to receive its share

of the annual apprf)priation for colleges, or of institutions for colored student**, under

this act, and the amount which thereuixin each is entitlc<l, rcsitectively, to ri'ceive.

If the Secretary of the Interior sliall withhold a certificate from any State or Terri-

tory of its appropriation, the facts and reasons therefor shall be reported to the Presi-

dent, and the amount involved shall be kept separate in the Treasury until the close

of the next Congress, in order that the State or Territory may, if it should .«o desire,

appeal to Congress from the determination of the Secretary of the Interior. If the

next Congress shall not direct such sum to be paid, it shall be covered into the

Treasury. And the Secretary of the Interior is hereby charged with the proper

administration of this law.
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Sec. 5. That tlu' Swrctary of the Ink-rior Hhall unnually ri'jxjrt to ConjjtresH the

(lishnrsoinoiits whicli liavc boon made in all llic Sbitcs ami Tcriitnrii'S, and also

whi'tluT till- appnipriatidii of any States ir Territory ha.-: Ih-cii w ithliclii,.an(l if so,

the reasons therefor.

Sec. 6. Congress may at any time amend, suspend, or repeal any or all of the pro-

visions of this act.

Approved, An^Mist :^0, 1890.

EXTKACT rUo.M A.N .\CT MAKING AlTKOPKI A rioNS KOlt TIIK I )i;i'ARTMENT OF AciHI-

ciLTruK von ruK Fiscal Year kndino Jitne :5(l, I!K);>.

Ac.KRTLTUKAL F^xPEiuMKNT STATIONS: To Carry into effect the i)rovisions of an act

approved Marcli second, eighteen Juindred and eighty-seven, entitled ".\nactto
estaljli.'jh agricultural experiment stations in ((iiinectioii with the colleges estal^lished

in the several States under the ])rovisions of an act ai)proved July second, eighteen
hundred and sixty-two, and of the acts sui)pleinentary thereto," and to enforce the

execution thereof, seven hundred and ninety-.«ix thousand dollars; thirty-seven
thousand dollars of which sum shall be paj'able upon the order of the Secretary of

Agriculture to enable him to carry out the provisions of section three of said act of

March second, eighteen hundred and eighty-seven, and lifteen thon.sand dollars of

which sum may be expended ])y the Secretary of Agriculture to investigate and report
to Congress ui)on theagi'icultiiral ri'sources and capabilities of Alaska, and to establish

and maintain agrii-ultural experiment stations in said Territory, including the erec-

tion of buildings and all otlier expenses essential to the maintenance of suc-h statioms;

and the Secretary of Agriculture shall prescribe the form of the annual financial state-

ment reijuired by section three of said act of March second, eighteen hundred and

eiglity-seven, shall ascertain whether the expendituresunder the ajijiropriation hereby
made are in accordance with the])rovisionsof said act, and shall make rejKn't thereon to

Congress; and the Secretary of Agriculture is herebj' authorized to employ such assist-

ants, clerks, and other persons as he may deem necessary, in the city of AVashington
and elsewhere, and to incur such other expenses for oHice fixtures and supplies, sta-

tionery, traveling, freight, and express charges, illustration of the Kxperinient Station

Reconl, ])ulletins, and reports as he may lliid essential in carrying out the objects of

the above acts, and the sums api)()rtioned to the several States shall be i)aid quarterly
in advance. And the Secretary of Agriculture is hereby authorized to furnish to such

institutions or individuals as may care to buy them copies of the card index of agricul-

tural literature prepared by the < )Hi(e of ExperiuK'nt Stations and ciinrge for the same

a price covering the additional expense involved in the preparation of these coj)ies,

and he is hereby authorized to a])ply the moneys rei'eived toward the expense of the

pre]iaration of the index. And the Secretary of Agriculture is herel)y authorized to

expend twelve thousand dollars of which sum to establish and maintain an agricul-

tural station in the Hawaiian Islands, including the erection of buildings, the printing

(in the Hawaiian Islands), illustration, and distribution of reports and bulletins and

all other expenses essential to the maintenance of said station. And the Secretary of

Agriculture is hereby authorized to expend twelve thousand dollars of which sum to

establish and maintain an agricultural experiment station in Porto Rico, including

the erection of buildings, the printing (in Porto Ric(j), illustration, and distribution

of reports and bulletins, and all other expenses essential to the maintenance of said

station; and the Secretary of Agriculture is authorized to sell such products as are

o1)tained on the land belonging to the agricultural experiment stations in Alaska,

Hawaii, and Porto Rico, and to apply the moneys received from the sale of such

products to the maintenance of said stations; in all, seven hundred and ninety-six

thousand dollars.

!^TT-TKITIox Investigations: To enable the Secretary of Agriculture to investigate

and report upon the nutritive value of the various articles and commodities used for
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human food, with special Riiggestioiis of full, wholesome, and edible rations less

wasteful and more economical than those in common use; and the agricultural exper-
iment stations are hereby authorizeil to co(Ji)erate with tlie Secretary of Agriculture
in carrying out said investigations in such manner and to such extent as may be

warrantt'd by a due regard to the varying conditions and needs of the respective

States and Territories and as may be mutually agreed ujjon; and the Secretary of

Agri<ulture is herel)y authorized to require said stations to report to him the results

of any such investigations which they may carry out, whether in cooperation with

said Secretary of Agriculture or otlierwise, twenty thousand dollars.

luKUiATiox JxvESTiciATioxs: To enable (lie Secretary of Agriculture to investigate

and report upon the laws as affecting irrigation and the rights of riparian proi)riet(jr3

and institutions relating to irrigation and upon the use of irrigation waters, at home
or abroad, witli especial suggestionsof better methods for the utilization of irrigation

waters in agriculture tlian those in common use, and u[)on plans for the removal of

seepage and surplus waters l)y drainage, and upon the use of different kinds of power
for irrigation ami other agricultural purposes, and for the preparation, printing, and
illustration of ri'ports and liulletinson irrigation, inchiding employment of lalior

in the city of Wiushington or I'lsewhere; and the agricultural experiment stations are

hereby authorized antl directed to cooperate with the Secretary of Agriculture in

carrying out said investigations in such manner and to such extent as may be war-

raiiteil by a due regard to the varying conditions anil needs of the resj)ective States

and Territories as may be nuitually agreed upon, sixty-tive thousand dollars.

PiTHLic" Ro.vn IxQUiRiEs: To enable the Secretary of Agriculture to make iiKpiiries

in regard to the system of road management throughout the United States; to make

investigations in regard to the best methods of road making, and the best kind

of road-making materials in the several States; the employment of local [and special

agents, clerks, a&sistants, and other labor required in conducting experiments in the

city of Washington and elsewhere; and in collating, digesting, reporting, and illus-

trating the results of such experiments; to enable the Secretary of .\griculture to

investigate the chemical and physical character of road materials, for the pay of

experts, chemists, and laborers, for necessary apjiaratus and materials; traveling and
other neces.sary expenses, and for preparing and i)ublishing bulletins and reports on
this subject for di.stributioii, and to enal)le him to assist the agricultural colleges and

experiment .stations in disseminating information on this subject, thirty thousand

dollars. * * *

BuKE.vu OK l*r..\NT INDUSTRY, PoMOLOGic.vL INVESTIGATIONS: Investigating, collect-

ing, and disseminating information relating to the fruit industry; the collei'tion and
distriliution of seeds, shrubs, trees, and sjiecimens; and for collecting and modeling
fruits, vegetables, and other plants, and furnishing duplicate models to the experi-
ment stations of the several States, as far as found practicable; the employment of

investigators, local and spi'cial agents, clerks, assistants, student scientific aids at an

annual salary of four hundnd and eighty dollars each, and other labor rcipiired in

conducting experiments in tiie city of Washington and elsewhere; and in collating,

digesting, reporting, and illustrating the results of such experiments; for all neces-

sary olHce fixtures and supplies and for traveling and other nece.s.sary expenses, to

continue the invi'stigations and »'Xperiments in tin' introduction of tiie culture of

European table grapes and the study of the diseases that affect them, for the purpose
of discovering remi'dies therefor, this work to be done in coo[>eration with the sec-

tion of seed and i)lant introduction; to investigate in cooperation with tlie other

divisions and bureaus of the De|)artment ami the experiment stations of the several

States the market conditions affecting the fruit and vegetable trade in the United

States and foreign countries, and the metho<ls of harvesting, packiu'^', storing, and

shi|i|)ing fruit and vegetables, and for expt-rimental shipments of fruit.< and vegetal)les

to foreign countries, for the purpose of increasing the exportation of American fruits
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and vcp'tahlt'S, and for all necessary cxix'tiscs (•"iiinichd witli tiic practical wnrk of

tlu' Kline, and such fruits and vcgt'tal>U'>^ as arc nccilcd for these i n vest ij^at ions and

exiH'rinieiital shipments may bo Ixmtiht in open market and disposed of at the dis-

cretion of t he Secretary of Agricnltnre, and he is authorized to apply the moneys
received from the sales of such fruits and vepetahles towanl the continuation ;ind

repetition of these iuvestijrations and t-xpi-riniental shipments; to investigate, map,
and report upon tlu' commercial fruit districts of the United Stat^-s, for the purpose
of determining the relative ailaptahility of the several important fruitH thereto, by a

study of the conditions of soil and climate, and of the i)revalence of jilant diseases

existing therein as related to commercial fruit }>roduction, thirty thousand dollars.

Botanical Investigations and Experiments: Investigations relating to medicinal,

poisonous, fiber, and otlier economic plants, seeds, and weeds; the collection of

])laiits, traveling ex])enses, and express charges; for all necessary ofiice fixtures; the

jiurchase of i)api'r and all other necessary supj)lies, materials, and apparatus; for

rent and ordinary repairs of a Imilding for office and laboratory purposes not to

exceed three thousand dollars; for gas and electric; current; for the enii)loyment of

investigators, local and special agents, clerks, assistants, and student scientific aids

at an annual salary of four hundred and eighty dollars each, and other labor in con-

ducting experiments in the city of Washington and elsewhere; and in collating,

digesting, reporting, and illustrating the result of such experiments; sul)scriptions

to and i)urchase of botanical publications for use in the division; and the jjrepara-

tion, illustration, and ])ublication of reports; to investigate and imblish reports upon
tlu' useful plants and plant cultures of the tropical territory of tlie United States,

and to investigate, report upon, and introduce other plants promising to be valuable

for the tropical territory of the United States, sucli plants and Ixjtanical and agricul-

tural information when secured to be made available for the work of agricultural

experiment stations and schools; to investigate the varieties <if wheat and otlii'r

cereals grown in the United States or suitable for introduction, in order to standanl-

ize the naming of varieties as a basis for the experimental work of the State experi-

ment stations, and as an assistance in commercial grading, and to investigate, in

coojieration with the Bureau of Chemistry, the cause of deterioration of export

grain, i)articularly in oceanic; transit, and devise means of preventing losses from

those causes, fifty-five th(jusand d()llars.

Grass and Forage-plant Investigations: To enabU; the Secretary of Agriculture

to conduct investigations of grasses, forage plants, and animal foods in cooperation

with other divisions of the Department; to collect and purchase seeds, roots, and

specimens of valual)Ie economic grasses and forage plants for investigation; experi-

mental cultivation and distribution, and for experiments and reports upon the best

methods of extirpating Johnson and other noxious and destructive grasses; to pur-

chase tools, all necessary office fixtures, materials, apparatus, and sui)plies; to pay

freight, express charges, and traveling exjienses; for tlu^ emi)loyment of local and

special agents, clerks, assistants, and scientific student aids at an annual salary of

four hundred and eighty dollars each, and other labor required in conducting experi-

ments in the city of Washington and elsewhere; to iirei)are drawings and illustra-

tions for circulars, reports, and IjuUetins; and the agricultural exi)eriment stations

are hereby authorized and directed to cooperate with the Secretary of Agriculture in

establishing and maintaining experimental grass stations, for determining the best

methods of caring for and improving meadows and grazing lands, the use of differ-

ent grasses and forage i)lants, and their adaptability to various soils and climates,

the best native and foreign species for reclaiming overstocked ranges and pastures,

for renovating worn-out lands, for binding drifting sands and washed lands, and for

turfing lawns and pleasure grounds, and for solving the various forage problems pre-

sented in the several sections of our country, thirty thousand dollars. * * *

Purchase and Distribution of Valuable Seeds: For the purchase, propagation,
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and distribution of valuable seeds, bull)s, trees, shrubs, vines, euttinjrs, and plants;

for rent of l)uilding, not to exceed two thousand dollars; the eniploynient of local

and special agents, clerks, assistants, and other labor required, in the city of Wash-

ington and elsewhere; all necessary office fixtures, transportation, jiaper, twine, gum,

printing, postal cards, and all necessary material and repairs for putting up and dis-

tributing the same, and to be <listributed in localities adapted to their culture, two

hundred and seventy thousand dollars, of which amount not more than forty-three

thousand dollars shall be expended for labor in the city of Washington, District of

Columbia, and not less than oni> hundred and eighty thousand dollars shall be

allotteil for C(jngressional distribution. * * * Provided furllier, That twenty
thousand dollars of the sum thus ai)propriated, or so much thereof as the Secretary

of Agriculture shall direct, may be used to collect, purchase, test, propagate, and

distribute rare and valual)le seeds, bulbs, trees, shrubs, vines, cuttings, and plants

from foreign countries for experiments with reference to their introduction into this

country; and the seeds, bulbs, trees, shrubs, vines, cuttings, and i)lants thus col-

lected, purchased, tested, and propagated shall not be included in general distribu-

tion, but shall be used for cxi)erimental tests to be carried on with the cooperation

of the iigricultural experiment stations, two hundred and seventy thousand dollars,

of which sum the Secretary of Agriculture is authorized to use ten thousand dollars,

or so much thereof as may be necessary, for the erection of a suitable seed warehouse

on the De|)artment grounds for receiving, storing, cleaning, and properly preparing

the seed handled by the Department.

REGULATIONS OF THE POST-OFFICE DEPARTMENT CONCERNING
AGRICULTURAL EXPERIMENT STATION PUBLICATIONS.

Section 372 of the Postal Laws and Regulations of the United States

reads as follows: Recrnlations for free transmission of ])unetins and

r(>i)()rts [under the act of Congress of March 2, 1887] are prescribed as

follows:

(1) .\ny claimant of the privilege must apply for authority to exorcise it to the

Postmaster-(ieneral, stating the datt- of the estal)lishnient of such station, its proper
name or designation, its official organization, and the names of its officers; the name
of the university, college, school, or institution to which it is attached, if any, the

legislation of the State or Territory providing for its establishment, and any other

granting it tlie benefits of the provision made l)y Congress as aforesai<l (accompanied

by a copy of the act or acts), and whether any other such station in the same State

or Territory is considered, or claims to be, also entitled to the jjrivilege; and also the

jilace of its location and the name of the post-office where the bulletins and reports

will be mailed. The ai)plication nmst l)e signed by tiie officer in charge of the

station.

(2) If such application V>e allowed after examination by the Department, the post-

master at the proper othce will lie instructctl to admit such bulletins and reports to

the mails in compliance with these regulations, and the officer in charge of the station

will be notifie<l thereof.

(?}) Oidy such bidletins or reports sa* shall have been issued after the station became

entitle<l to the benefits of the act can l)e transmitted free, and such bulletins or

reports may l)e inclose<l in envelojies or wrapi)ers, sealed or unseale<l. On the extt»-

rior of every envelope, wrajiper, or package must be written or printed the name of

the station and i)lace of its location, the designation of tin- inclosed bulletin or report,

and the word " Free" over the signature, or facsimile thereof, of theofiicer in charge

of the station, to l)e affixed by himself or by some one duly deput^nl by him for that

purpost". There may al.so be written or printeil upon the envelope or wrapper a
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rciiucst tliat th»' iiustiiiastiT at tlic nflici' of dcliviTv will notify tin- inailiiitr station

ol tlu' i'lianj:r nt adilrcss of tlii' adilrcsst'c, or other rciiMon fir inability to (U'livcr the

same, and nj>on a hidk i>a(kam' a n*(jueHt to tlu; jKjHtinat^tcr to open and distribute

tlie
" franked" matter therein in aeeordanee with the a<ldre.sH thereon.

Bulletins jnihlisiied by the United States l)e]>artnieiit of Atrriculture and analof;ou8

to those of the station, and t'Mtitled to be mailed free under tiie iienalty envelope of

that Department, may also be adopted and mailed by th(> several stations, with their

own publications, under the same regulations, and any bulletins or reports mailable

free bv any ajrricultural experiment station under these re<rnlat ions may be so mailed

!)}• any otlu-r station bavins^ free-mailiiij^ authorit\'.

If sueh station's annual reports be jirinted by .State authority, and eonsist in part

of matter relatinjj: to the lan<l-<rrant college to which such station is attached, then

sai<l report may be mailed free entire by the director of the station; ])rovi<led, in

his judgment, the whole consists of useful information of an agricultural character.

(4) The bulletins may be mailed to the stations, newspapers, or persons to whom
they are by the foregoing act authorized to be sent, and the annual rei>orts to any
address within the United States, Canada, Mexico, or Hawaiian Kingdom (Sandwich

Islands), but not to other foreign countries, free of i)Ostage.

An order of the Postmaster-General dated January 3, 1899, provides "That any
article entitled to transmission free of postage in the domestic mails of the United

States, either in a 'penalty' envelope or under a tluly authorized 'frank,' shall be

entitled likewise to transmission by mail free of j>ostag(( between places in Hawaii,

Cuba, Porto Rico, and the Philippine Islands; from the United States to those islands,

and from those islands to the United States."

Among rulings on matters of detail the following are the most important:

"In sending out bulletins from an agricultural experiment station it is permissible

to inclose postal cards to ena])le correspondents of the station to acknowledge the

receipt (jf its iiul)lications and to reijuest their continuous transmission.

"Copies of the reports or IjuUetins of tlu' agricultural experiment stations, which

are purchased, paid, or sul)S(ribed for, or otherwise disposed of for gain, when sent in

the mails, are not entitli-d to free carriage under the 'frank' ni tlie director of the

station."

Station bulletins and reports, consisting of typewritten niatter duplicated on a

mimeograj)!! or other dui)licating machine, "retain their character as free matter

when proi)erly franked by the director of the station."

Cards ujion which are i)rinted ])ulletins issued by agricultural experiment stations

established under the i)rovisions of the act of March 2, 1887, may be sent openly in

the mails, free of postage, ])rovided the address side of such cards bears the indicia

prescribed in paragraph 8, section 517, Postal Laws and Regulations, for envehjpes
used by the experiment stations referred to in mailing copit's of their bulletins and

rei)orts.

Reports of State boards of agriculture or other State boards, commissioners, or offi-

cers, even though they contain station bulletins and reports, can not be sent free

through the mails under the frank of the director of the station.

The catalogue of the college of which the station is a <lepartment can not be sent

free through the mails under the frank of the director of the station, whether said

catalogue is pn1)lished separately or is bound together with a station pul)lication.

RULINGS or THE TREASURY DEPARTMENT AFFECTING AGRI-
CULTURAL EXPERIMENT STATIONS.

From copies of letters addressed to the Secretar}- of the Treasur}'
and others by the First Comptroller of the Treasury, relating- to the

construction of the act of Congress of March 2, 188T, and acts supple-
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m(Mitiiiy thereto, the followinj^ digest has l)ecn prepared for the use

of the stations. The sections are those of the act, the dates those of

the decisions by the Comptroller:

SECTION .3
—JANUARY 30, 1888.

That tin- annual financial statement of the station.*, with vouchers, should not be

gent to the Trejisury Department, but that a copy simply of the report that is made

to the governor is to be sent to the Secretiiry of the Trea.sury.

SECTION 3—^JANUARY 31, 1888.

First. That the Trea«ury Department will not require officers of experiment sta-

tions to <li) or ))crfurm anything not specifically required by said bill.

Second. That the Secretiiry of the Treasury is not required to take a bond of the

officers of said stations for the money paid over under the provisions of said act.

Thinl. That no reports will be re({uired from the stations directly to the Secretary

of the Treasury; but the governor of the State must send to the Secretary of the

Treasury a copy of the report made to him l)y the colleges or stations.

SECTION 4—DECEMBER 16, 1895.

The Solicitor of the Treasury writes: "I am of the opinion that there is no author-

ity for an agricultural experiment station to sell its bulletins outside of the State or

Territory. Congress appropriates for the publication and free distril)ution of the

bulletins, and neither exi)ressly nor by necessary implicaticjii authorizes their .sale."

SECTION 6 AUGUST 2, 1888.

The fiscal year commences on the Ist day of July, corresponding with the fiscal

year of the (lovernnient.

An agricultural station entitled to the jjenefits of siud approjtriations matle by

Congress can anticipate the jiayment to be made July 1, and make contract.s of pur-

cha.ses prior to that time, if it shall be necessary to carry on the work of the station.

Of course, no portion of said api)ropriations paid in (juartorly installments can be

drawn from the Treasury unless nee<led for the purposes indicated in the act; and

so much of what is so drawn as may not have been expende<l within the year must

be accounted for as part of the- appropriation for the following year.

SECTION 8—JANUARY .'JO, 1888.

The State of New Y<jrk ought to designate w-hether t<j the college or to the station

or to both it desires the ajjpropriation to be applie«l. The eighth section of the act

seems to authorize the State to apply such benefits to experimental stations it may
have established a.< it desires.

Where tlu-re are no experimental stations connected with the colleges, the legisla-

tures of such States nui.«t connect the agricultural experiment station with the

colleges already established under the act of July 2, 1862; there is no authority in

the act authorizing the estal)iisliment of agricultural exjjeriment stations independ-
ent of said colleges.

The act contemplates that where stations have already been established discon-

nected from the colleges, the legislatures of such States may make such provisions in

regard thereto as they mayileem projK'r; but it does not authorize the establishment

of stations except in connection with the colleges that were at that time or might
thereafter l>e established mider the act of July 2, 1862.
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KKtrrioN 8—KEUKUAKv 14, IH88.

Where there is an agricultural itolK-fjre or station whieh may have teen entablished

l>y State aiitliority ami is inaiiitaiiUMl Ity tlic State, the eij^hth section of tin- above

act woiiltl aiitliori/.e the State to desifinatx- the station to which it desired the appro-

priation to he ai)i)lied, whether to one or more, or all, and tht^ Secretary of the

Treasury should make tiic i)aynieiit under tlir ai)propriation to w liiciicvcr one tlie

State ini^dit de'
'

SECTIONS 1 AND H—KKIUUAKV lo, 1 8S8.

(1) When an a.irricultural colii'irc or station lias been establislied under the act of

July 2, 1SG2, each college is entitled to the benelit.s of the provisions of said act (i. e.,

of March 2, 1877).

(2) In a State where an agricultural college has been established under the act of

July 2, lSf)2, and agricultural stations liave also been established, either under the

act of July 2, lS(j2, or by State authority, before March 2, 1887, the legislature of

such State shall determine which one of said institutions, or how many of them,
shall receive the benefits of the act of March 2, 1887.

(.S) If the legislature of any State in which an agricidtural college has been estab-

lished under the act of July 2, 1862, desires to estal)lisli an agricultural station whit;h

shall be entitled to the benefits of said act, it must establish such station in connec-

tion with said college.

PROVISO TO SECTIONS 1 AND 8—DECEMBER 7, 1888.

It is within the power of the legislature of any State that has accepted the pro-

visions of said actof March 2, 1887, todisposeof theainount api)ropriate(l by Congress
for said station to either one orall of the agricultural colleges or stations which may
have been established in said State by virtue of either tlie provisions of the act of

July 2, 1862, or the provisions of saiil eighth section of the ad of March 2, 1887.

The whole responsibility rests uj)on the State legislature a.s to how the fund appro-

priated by Congress shall be distrilmted among these various institutions of the

State, provided there is one or more agricultural colleges with which an agricultural

station is connected, or one or more agricultural stations.

RULINGS OF THE DEPARTMENT OF AGRICULTURE ON THE
WORK AND EXPENDITURES OF AGRICULTURAL EXPERIMENT
STATIONS. "

111 connection with cxcaniinations of the work and expenditures of

the agricultural experiment stations estal)lished in accordance with the

act of Congress of March 2, 1887, under authority given to the Secre-

tary of Agriculture by Congress, questions have arisen which have

seemed to make it advisable to formulate the views of this Depart-
ment on certain matters affecting the management of the stations under

that act. The statements given below have therefore lieen prepared
to cover the points which seem to require special attention:

EXPENDITURES FOR PERMANENT SUBSTATIONS.

This Department holds that the expenditure of funds appropriated in accordance

with the provisions of the act of Congress of March 2, 1887, for the maintenance of

permanent substations is contrary to the spirit and intent of said act. The act pro-

vides for an experiment station in each State and Territory, which, except in cases

«U. S. Dept. Agr., Office of Experiment Stations Circular 29.
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specified in the act, is to be a department of tlie college established under the act of

Congress of July 2, 1862. The ol)jeits of the stations, as define<l in the first-men-

tioned act, are evidently of such a character as to necessitate the services of scientific

and expert workers. Most of the lines of investigation named in the act are general,
rather than local, and involve scientific e<iuipment and work. It is obviously the

intent that the stations establishe<l under this act shall carry on important investi-

gations wliich shall be of general benefit to the agriculture of the several States and
Territories. The sum of $15,000, which is annually appropriated by Congress under
this act for each station, is only sufficient to carry out a limited number of investi-

gations of the kind contemplated by the act.

As the work of tlie stations in tlie different States has developed, it has been found

necessary {<> limit, rather than expand, the lines of work of the individual stations.

Thorough Work in a few lines has been found much more effective and i)roductive of

more iLseful results than small investigations in numerous lines. When we consider

the nature of the invi'stigations, the amount of money provided for the work fif each

station, and the fact that the act expressly jirovides for only a single station in con-

nection with eadi college, it becomes very dear that expenditures such as are neces-

sary to effectively maintain permanent substations ought not to be made from the

funds granted by Congress U) the State's and Territories for experiment .stations. The
maintenance of permanent substations as a rule involves the erection of buildings
and the making of other i)ermanent improvements. The sums of money whiih can

be expended for permanent imj)rovements under the act of Congress aforesaid are

so small that it is clear they were not intended to meet the needs of more than one

station in each State and Territory.

When the legislature of a State or Territory ha.« given its a,ssent to the provisions
of the act of Ccjugress of .March 2, 1887, and has designated the institution which

shall receive the benefits ot said act, it would seem to have exhausted its powers in

the matter. The responsibility for the maintenance of an experiment station under

said act (U'volves upon the governing board of the institution thus designated. If

the legislature of the State or Territory sees fit to provide funds for the equipment
and maintfnance of other experiment stations and to put them under the control of

the same governing board, well and good, but this does not in any way diminish the

resj)onsibility of the board to administer the funds grante<l by Congre.«s in accordance

witli the provisions of sai<l act.

Tlie wis<lf)m of Congress in limiting the number of stations to be established in

each Stat*' and Territory under the afcjresaid act has been clearly shown by the

experience of the few States and Territories which have attemi>ted the maintenance

of substations with the funds granted under saiil act. The expense of maintaining
sulwtations has a.s a rule materially weakened the central station, and the investiga-

tions carried on at the substations have l)een superficial and temporary. It is granted
that in many States and Territories more than one agricultural experiment station

might <lo useful work, and in some States more than one station has already been

8ucce.«8fully niaintaine<l; but in all these cases the State has given funds from its own

treasury to supplement those given by Congress. It is also granted that experiment
stations established under sjiid act of Congress and having no other funds than those

provideil by that act will often need to carry on investigations in different localities in

their respective States and Territories, but it is held that this shoul<l be done in such

a way as will secure the thorough supervisirm of such investigations by the expert
officers of the station and that arrangements for such experimental in(juiries sin uid

not be of ho permanent a character as to prevent the station from siiifting its work

from i»lace to place jis circum.«tances may require, nor involve the expenditure of

funds in such amounts and in such ways as will weaken the work of the station as a

whcde.

As far iLS practicable, tiie cooiR*ration of individuals and communities benelited by
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tlu'sc sjn'cial iiivt'sti^'atiuii.s' slmuM lie suu^lit, ami if nocossary llu- aid <>f tlu- StuU-s

iiivokt'tl to cairv mi i-iitiTprisis loo ^rcat to ho Hiiccossfiiily (•(iiKliictcil witiiiii tlie

limits of {\\o appropriation fjraiitoil by Congress undt'r tlu' act aforesaid.

riKCIIASK on IJKNTAI, OK LANDS KoK A( ilJICI I,TI KA I. i:.\ I'KKI M KNT STATIONS.

This Department holds that the i)nrfhaso or rented of lands hy the experiment
stations from tiie funds approprialeil in accor<lance with tlie provisions of the act

of ("oni^ress of March "_', ISS7, is contrary to the sjiirit and intent of said act. The
act provides for "payin<; tlie neci's.sary exjienses of condnctinj^ in vest ijrat ions and

experiments and priiitiiii; and distrilmling the results. * * *
J'roritlnl, hinirrer,

That out of the lirst annual appropriation so received by any station an amount not

excei'diiit,' onc-lifili may he expended in tiic erection, enlar<jemeiit, or repair of a

hnildingor hiiildiii<,'s necessary for carryin*; on the work of such stations; and there-

after an amount not exceedinfj 5 per centum of such annual approjiriation may be

so expended.
" The only reference to land for the station in the act is in section 8,

where State legislatures are authorizeil to apply apprfipriations made under said

act to separate agricultural colleges or schools established by the State "which
shall have connected therewith an experimental farm or station." The strict limi-

tation of the amount provided for buildings and the absence of any jirovision for

the purchase or rental of lands, when taken in connection with the statement in the

eighth section, which treats the farm as in a sense a necessary adjunct of the educa-

tional institution to wiiich the whole or a part of the funds api)r«i)riate(l in accord-

ance with said act might in certain cases be devoted, point to the conclusion that it

was expected that the institution of whicli the station is a department would supply
tlie land needed for ex])eriniental i)urposes and that charges for the purchase or

rental of lands would not be made against tlu' funds ])rovided by Congress for the

exi>erinient station. This conclusion in reenforced 1))' consideration of a wise and

economic policy in the management of agricultural experiment stations, especially

as relating to cases in which it might be desirable for the station to have land for

experimental jmrposes in different localities. The investigations carried on by the

stations in such cases being for the direct benefit of agriculture in the localities

where the work is done, it seems only reasonable that persons or communities whose

interests will be advanced by the station work should contribute the use of the small

tracts of land which will be n-cpiirecl for expei'imeiital jmrposes. Experience shows

that in most cases the stations have had no dilliinlty in securing sucli land as they

needed, without expense, and it is believed that tliis may lie done in every case

without injuriously affecting the interests of the stations.

EXPENDITURKS BY AGRICULTOKAI. EXPFIRIMEXT STATIONS FOR CARRYING ON FARM

OPERATIONS.

This Department holds that expenses incurred in conducting the operations of

farms, whether tiie farms are connected witli institutions establishe<l under the act

of Congress of July 2, 1862, or not, are not a jiroper charge against the funds appro-

])riated by Congress for agricultural experiment stations in accordance with the act

of Congress of INIarch 2, 1887, unless such operations definitely constitute a jjart of

agricultural investigations or experiments jjlanned and conducted in accordance

with the terms of the act aforesaid under rules and regulations prescribed by the

governing l)oard of the station. The performance of ordinary farm operations by an

experiment station does not constitute exjjerimental work. Operations of this char-

acter by an experiment station should be confined to such as are a necessary part of

experimental incjuiries. Carrying on a farm for ])rofit or as a model farm, or to

secure funds which may be afterwards devoted to the erection of liuildings for

experiment station puri)oses, to the further development of experimental investiga-
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tion, or to any other purpose lunvever laudable and desirable, is not contemplated

by the law as a part of tlu^ functions of an agricultural experiment station estal)-

lished under the act of Congres-s of Marcli 2, 1S87. Section 5 of that act i)lainly

limits the expenditures of funds appropriated in accordance with said act to "the

necessary expenses of conducting investigations and experiments and printing and

distributing the results."

FUNDS ARISIXC; KKOM THE SALE OF FARM PRODUCTS OK OTHER I'KOPERTY OF AN

AGRICULTIHAI, EXPERIMENT STATION.

This Department holds that moneys received from the sales of farm prrxlucts or

other propcrtv in the ])ossession of an agricultural experiment station as the result

of expenditures of funds rect'ived by the station in accordance with the act of Con-

gress of March 2, 1S87, rightfully belong to the experiment station as a department

of the college or otlier institution with which it is connected, and may be expended
in accordance with the laws or n'gulations governing the linancial transactions of

the governing board of the station, provided, however, that all expenses attending

such sales, including those attending the delivery of the property into the posses-

sion of the purciiaser, should be deducted from the gross receipts from the sales and

shouM not be ma«U' a ciiarge against the funds appropriated by Congress.

1. 1.Mir OF EXPENDITURES OF EXPERIMENT STATIONS DURING ONE FISCAL YEAR.

This Department holds that expenses incurred by an agricultural experiment

station in any one fiscal year to be paid from the funds provided under tlie act of

Congress of March 2, 1S87, should not exceed the amount approjjriated to tiie station

by Congress for that year, and especially that all personal services should l)e paid

for out of the ai)propriation of the year in which they were performed, and that

claims for compensation for such services can not properly be i)aid out of the ai)pro-

priations for succeeding years. The several ai^propriations for experiment stations

under the aforesaid act are for one year only, and officers of experiment stations

have no authority to contract for expenditures beyond the year for which Congress

has made api)ropriations.

This is plainly impiii'd in the act aforesaid, inasmuch as section (5 provides that

unexpended balances shall revert to the Treasury of the United States, "in order

that the amount of money appropriated to any station shall not exceed the amount

actually and necessarily required for its maintenance and sujiport." The annual

linancial report rendered in the form i>rescribed by this Department should in every

ca.se include only the receipts and expenditures of the fiscal year for wliich the ri'port

is made.

EXPENDITUKIX HV AORK'ULTUKAI. EXPERIMENT STATIONS FOU A WATER SYSTEM To HE

ciiar<;ed undek "HriLi>iN(;s and hei-airs."

This Department holds that expenditures by agricultural experiment stations from

the funds appropriated in accordance with the act of Congress of ]\Iarch 2, 1SS7, for

the construction of wells, cisterns, ponds, or other reservoirs for the storage of water,

and for pii>ing, and other materials for a system of storing and distril)Uting water,

are properly charged, under abstract 18 in the schedule for linancial reports pre-

scril)ed by this Department, as being for improvements on lands which have hitherto

been held to come under the hea<l of "building and repairs." The fact that a water

system may ])e a necessary adjunct of certain experimental iiKpiiries does not affect

the case, inasmuch as the limitations on exi>enditures for improvements contained in

section 5 of the act of Congress fif ^hirch 2, 1887, exj)ressly stipulate that these

improvements shall be such as are necessary for carrying on the work of the station.
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EXI'IONDITIKRS HY A(i lUClI/rURAL KXI'EKIMKNT STATIONS Kolt MK.MIJKUSII 1 1" IN Ai;Ul-

Cfl/rrKAl, AND ol'lll'.lt OKdANIZATIoNS.

Thin Dopartnicnt liolds that iiR'nilKTship fees in associiitioiiH and other orjjaniza-

timis are nut a jjroper eharj^e aj^ainst the finnl.s ai)pro])riate(l liy ("()n<rress in aeconl-

anee with the act of .Ahireli 2, 1SS7, exeept in the ease of the Assoeiation of Anieriean

Ajirieultural Colletros and KxiMjrinient Stations, which is held to l)e an essential part

of the system of experiment stations established under sai<l act.

TllK l!c)Ki;i)WIN(i 5>f MONKY To J'AY TIIK EXPENSES OK AGKICULTI IJA I, KXTKUIMENT

STATIONS. .

This [Jepartment holds that experiment station ollieers have no authority to l>orrow

money to he repaid out of approin'iations iiiade uncU'r the act of Con;rress of ]\Iarch

2, 1SS7, and tiiat charges for interest can not proi)erly be made against funds appro-

priate<l under tliat act.

A. C. True, Director.

Approvi'd:
J. Stekling Morton, Secretanj.

Washington, D. C, March 10, 1S9G.

THE USE OF EXPERI.MENT STATION FCNDS KOK C'oLI.KCiK I'URI'OSES.

This Department holds that no portion of the funds approi)riated by Congress in

accordance with the act of March 2, 1887, can legally l»e use<i, either directly or indi-

rectly, for paying the salaries or wages of profe^^sors, teachers, or other persons whose

duties are coniined to teaching, administration, or other work in connection with the

courses of instruction given in the colleges with which the stations are connected or

in any other educational institution; nor should any other expenses connected with

the work or facilities for instruction in school or college courses be paid from said

fund. In case the same jiersons are employed in both the experiment station and

the other departments of the college with Avhich the station is connected a fair and

equital^le division of salaries or wages should be made, and in case of any other

expemlilures for the joint })enefit of the experiment station and the other depart-

ments of the college the aforesaid funds should l)e charged with only a fair share of

such expenditures.

Respectfully, A. C. True, Director.

Approved:
James Wilson, Secretanj of Agriculture.

Washington, D. C, Gcloter 25, 1897.



ORGANIZATION OF GOVERNING BOARDS AND RULES ADOPTED
BY THEM FOR THE REGULATION OF AGRICULTURAL EXPERI-

MENT STATIONS.
AliABAMA.

Agricultural Experiment Station of the Alabama Polytechnic Institute,

AiiJnini.

Departiiicnt of tlie Alabama Polytechnic Institute.

Tiic Alabama Station is a department of the Alabama Polytechnic Institute and is

governed l)y the lioanl of trustees of the institute. There are twelve members in

the board, two of whom, tlie governor and the State sujjerintendent of education,

are ex officio. The other members are appointed ]jy the governor for six years, one

from each Congressional district, except the district in which the institute is located,

which is entitled to two members. This board has supervision of all matters per-

taining to tlie election of officers of the station, the appropriation of its funds, and

the iinal decision of all questions relating to its management. There is a standing

committee of the board consisting of three members, designated tiie committee of

tru.«tees on the experiment station. This cominittee is required to visit the station

each year ami make a special report at the annual meeting of the board. So per-

manent improvement may l)e made without its approval. The general control of all

the affairs of the station not exercised by the board is intrusted to a station council

a])poiiited or elected by that board and consisting at present of the president,

director, heads of divisions, and associate chemist. No rules have been adopted by
the board.

Canebrake Agricultural Experiment Station, Vniontorrn.

The Canebrake Agricultural Experiment Station is maintained exclusively by the

State. The board of control consists of the commissioner of agriculture of the State,

the director of tlie station, "and five cultivators of Canebrake land." The director

of the station at Auburn is by law director ex officio of the Canebrake Station. The

resident members of the staff are an a.ssistant director in charge, veterinarian, and

treasurer.

Tuskegee Agricultural Experiment Station, Taskegee.

The Tuskegee Agricultural lixperimcnt Station is managed by a board of control

consisting of the State commissioner of agriculture, the jiri'sideiit of the Alabama

Polytechnic Institute, the director t)f the experiment station at Aul)urii, and the

memliers of the board of trustees of the Tuskegee Normal ami Industrial Institute

who resiile in the town of Tiiskegt-e. Imnu'diate oversight of station affairs is exer-

ciseil through an executive committee of the board of control. A State law i)r()vi<les,

"That the board of control must cause such experiments to be made at said station

as will advance the interest of scientific agriculture, an«l to cause such chemical

analyses to be made as are deemed necessary, all analyses, if requested, to be under

the supervision of the commissioner of agriculture, by the chemist of the agricul-

tural dej)artnient, without charge."

271
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ALASKA.

Alaska Agricultural Experiment Stations, Silha, Krnttl, and Copper ('niter.

Under till- Mipcrvision i)f A. C. True, Dircctnr, Ollicc of Kxperiiiiciit St;itirnis,

I'liitcd States nepartineiit nf At:ri<-ulture.

The Ala.«ka Kxpcrimeiit Stations are under tlie direct cnntrnl nf tlic SecreUiry of

Agricnitnre, who manages tlieni tliniuj,'!) tlie Ollice oi' Isxperinient Stations, tlio

Direetiir of wliich exercises general supervision of this enti'rjjrise. Tlie inuuediate

management of these stations is committed to a special agent in charge.

Aiii/()>rA.

Agricultural Experiment Station of the University of Arizona, Tucson.

Department of the University of Arizona.

The governing board of the Arizona Station consists of the governor of the Terri-

tory and the superintendent of public instruction ex officio and four mendiers

ajipointed by the governor for an indefinite term. Tlu> governor also has the power
of removal of mend)ers. Hoard meetings are held twice a mo;ith. No system of

rules regulating the conduct of station otlicials has l)een adopted. The director is

given full charge of station affairs and is held responsibk- for results. Matters

requiring the formal approval of tlie board are submitted at the regular meetings.

ARKANSAS.
" Arkansas Agricultural Experiment Station, Fayetteville.

Dei)artiiient of the University of Arkansas.

The gf)verning lioard of the Arkansas Station is the Ixiard of trustees of the univer-

sity, whicli is com])osed of the governor of the State (chairman ex othcio) and six

mend)ers, one from each Congressional district, api)ointed l)y the governor, with the

consent of the senate, for a term of six years. The board has entire management of

the station in regard to salaries, appointmentof oHicers, and inii)ortant exi)enditnres.

Immediate oversight of the station is intrusted to a committee of the board, con-

sisting of three mend)ers. The trustees are required by law to hold one meeting at

the university and as many special meetings as may lie necessary. No rules or regu-

lations pertaining directly to the experiment station have been adopted. Appoint-
ments are made by the trustees for a term of one .year. Tlie director has general

supervision of station affairs. He is required to report annually thi-ougli the president
to the trustees on the condition of the station, the experiments in jirogress and com-

pleted during the year, and |)ro])Ofled new work. Kach head of division selects his

own line of work, subject to the apjiroval of the director and board of control

cat^if()r:xia.

Agricultural Experiment Station of the University of California, Berkeley.

Department of the University of California.

Tlie California Experiment Station is under the maiiagcnient of the board of trus-

tees of the university wliich consists of the governor of the State (president of the

board ) , heutenant-governor, the speaker of the assembly, and tlie State superintendent
of public instruction, as ex officio members, and Ifi members appointed liy the gov-

eoior, with the approval of the senate, for terms of sixteen years. Meetings are

usually held monthly or more frequently. No formal code of rules has been adopted
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by tho hoard. Up to the present year tlu- work was practically under the direction

of thediri'ctor, the regents and i)resideiit of the university takin<i no cogni/.aiici' of the

details, hut only of the sutress of the work hy the people of the State. Now, how-

ever, there are fortnightly meetings of the station staff j>resided over hy the director,

in which tho station policy and expenditures, as well as the work to he done, are gen-

erally discussed and decided upon, especially as to the ajjportionnient of funds.

COLORADO.

Agricultural Experiment Station, Furl CoUins.

Department of tln' State Agricultural College of Colorado.

ThegoverniTig l)oardof the Colorado Station is the State l)oardi>f agriculture, which
consists of eight memhers appointed hy the governor and confirmed hy the State

senate, with tl-.e governor of the State and the i)residentof the college ex oHicio. The
term of office is eight years. Two memlKTs are appointed hiennially. If vacancies

occur hefore the term of otliceexpires they are tilled l)y the remaining UKMubers. There
are a munher of standing committees, hut these committees do not have the authority
of the hoard except hy special authorization. The most important committee is the

executive conunittee, consisting of Ww mi'm])ers selected hy ballot for two years,
which was formed especially to supervise the affairs of the experiment station. This

committee meets monthly and audits the expenditures of both experiment station

and college. The board holds two meetings annually, one in December and one in

June. Other meetings may be called by the jjresident of the board at the request of

three members. Regulations governing the future action of the board and staff were

adopted in December, 1899, as follows:

KK(ilILATIO\S OF THE StATK Bo.XKD OF AOKICULTURE GOVERNING THE EXPERIMENT
Station.

Resolved, That the following communication from the Director of Experiment
Stations of the United States l)e s{)read on the records and adopted, as expressing
the future policy of the board regarding the work and organization of the experiment
station :

" U. S. Department of Agriculture,
"Office of Experiment Stations,

'^Washington, D. C, August 19, 1S99.

"Hon. P. F. Sharp,
"PresiilenI 'if the Board of Agrlndture, Denver, Colo.

"Dear Sir: Referring to our recent conversation regarding the organization and
work of the Colorado I<]xperinient Station, it seems to me that the following points
shoni<l especially engage the attention of the governing board in considering the

reorganization of the station:

"(1) The stati(jn is, under the law, a department of the college, and as such

should have an organization which will consolidate it and enable it to work as a unit.

Experience shows that this can best be done l)y giving the station its own executive

head (a director) and organizing a staff to work under his imnn-diate direction.

"(2) The director should be made fully responsible for the i)lanning and carrying
out of the w'ork of the station, for its expenditures and publications, and for the

management of all business details, and he should be given ample authority for these

puqioses. The board should look to him for tlu' initiative in all matters relating to

the station, including the noininati<m of mend)ers of the staff, and should ordinarily
(online itself to \\w appointment of the officers of the station and |>assing upon the

l>lans for work and expenditures submitted by the director, through the pre.sident
of the college, and auiliting accounts. The director and other chief otlicers of the

S. Doc. 14S, ,W-2 IS
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Htatioii sliiiiilil lie cluiscM til scrvi' iluriii>; >;<)<)<1 lichaviur aiid I'llicit'iicy, ami tlic plans
uf work and t'X]ii'ii(litiin'S i^lictiild he siihiiiitli-il to tlic Ixianl amiiially.

"(•5) Till' iMfiiilHTS (if llic staff siidulil Ih' iinliviihially rcsiMiDsihli! t<» tla- dircrtor

as rc^ranls station work, and should lie lu'ld to tlic iKTforniance of work ordered hy
tlif dirt'ctiir, which would often invohc tin- cooperation of several niend)er8 of the

staff. As nienihcrs of the station staff the professors should he distinctly suhordinate

to the director. In this respt-ct they should hold a different position ;us rej;ards stii-

tion work from that which tliey hold as instructors; in the college. Thus, the pro-

fes.«or of chemistry is the liead of tlie department of chemi.stry of the college, a« far

as instruction goes, anil as such is suliordiuate only to the president of the college,

but as chemist of the station he should act under the orders of the director.

"(4) The station council should l)e simply an advisory body, holding meetings for

i-onsultation on station interests, l)ut voting, if at all, merely U) express oi)inions.

"(o) The general plan of expeiidituresshould he drawn uj) annually by thedirector

after consultation with niemhersof the staff and approved hy thelioanl. This should

include estimates for salaries, expenses of the several department's, publications, etc.

There should always be a certain reserve fund, tt) be spent at the discretion of tlu-

director, to meet emergencies arising during the year.
"
Expenditures should he made on reijuisition drawn by the different ukmhIhts of

the staff and ajiprovi'd l)y the directxir, and all bills siioulil he ajiproved before pay-
ment by the director. The accounts and vouchers for each year should be finally

auilited and indorsed by a conunittee of the governing board.

"((3) The main work of the station shoulil l)e along one or two lines, and all mem-
V>ers of the staff should cooperate in this work as far a.s practicable. This nee<l not

exclude smaller i)ieces of work in a few other lines, and it is well for each department
to have some work in which it alone is concerned. In Colorado it seems natural and

desiral)le that the station should concentrate" its work on irrigation j)roblems, and it

should be a leading authority on these problems.
"Dans for the work should be carefully drawn up anmially by the director, after

consultation with members of the staff, and when apjiroved by the l)oard should be

carried out carefully and vigorously. Careful attention should hv given to the jjroper

recording of work, and the station records should be preserveil in fireproof safes or

vaults.

"(7) All the work of the station, wherever conducted (whether at Fort Collins or

in other localities in the State), should be under the immediate charge of the director,

or such iiieiiiliers of the staff as he may assign to have charge, and the director should

l)e made responsible for the management of all work without regard to Iticality. Sub-

stations are not contemplated by the Hatch Act, and have generally jiroved very

expensive and of little value, those in Colorado not being exceptions to the rule.

"The station should work for the general interests of the agriculture of Colorado,
and should carry on its investigations wherever they van best be prosecuted, but

should l)e free to move its field work from point to point as the requirements of the

work may demand. It is not fair to the farmers of the State to maintain expensive
substations in two or three favored localities. The amount of field work to be done
at Fort Collins should be determined by the nature of the investigations pursued by
the station at any time, and may be relatively small. If the station is organized to

pursue a series of special investigations for the benefit of Colorado agriculture, there

will be little difficulty in deciding where the work can best be done. The location of

the work in any given instance should, of course, he left to the director and other

expert officers of the station.

"I am not sure I have covered all the points you desired me to touch upon. I

shall, of course, l)e glad to write you further at any time.
" Verv respectfullv vours,

"(Signed) A. C. True."
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Resolreil, Tliat in order to carry tin- foregoing recoinniendatious into effect, the

following regnlations be adopted:

(1) Tliat the experiment station shall he a department of the college (as pro-

vided by law ), with the director as the resiwnsihle head. The heads of the sections,

with the president of the college and the secretary of the State board of agricnlture,

shall constitute the advisory council to meet with the director from time to time for

mutual consultation and consideration of station interests.

(2) Excepting for tlie year litOO, for which year the executive committee will

act, in March, for the board, the director shall i)repare and submit to the board, at

its animal (I)ecend)er) meeting, after consultation with members of the staff, plans

for the station work and estimates for the expenditures for the following year. After

ai)proval by the board it shall be the duty of the director to see that such plans are

duly carried out, and thereafter such work, wherever carried on, shall Ije under his

imnie(liate charge or such niendxT of the staff as he may assign to it.

('.]) Expenditures from the funds under station control shall be on rei|uisiti(jn

signe<l by the director, and the bills approved by him before being audited by the

executive connnittee and paid. In the al)sence of the director at or near the close of

the month, some other member of the staff may be designated by him to act in his

stead in this regard.

(4) Bulletins or other regular publications of the station shall be printed on the

approval of the director and authorization of the executive committee. The print-

ing of the.^e shall be done, where j>ossible, on contracts made by the director at the

lowest figure obtainable on competitive bids for such work upon uniform .sjteciHca-

tions.

(o) That the director of the stati<m be authorized and instructed to lease such

portions of the lands now held by the State Agricultural College f<.r experimental

purj>o.<es as are not needetl for scientific experimentation. Further, that such land

shall be leased only on condition that the lessees thereof shall keep and report to the

<lirei-tor a complete record oi the sowing, irrigation, cultivation, and yield of the

crops gnjwn on such lands.

(tj) Further, that tin- director be instructed to inaugurate and maintain through-

out the station work a fundamental and comprehensive system of experimentation

along the line of irrigation and irrigated agriculture without iletriment or prejudice

to investigations or experiments of the several sections on subjects directly concern-

ing their dei)artmeutH of the station.

(7) All rules and regulations relating to the powers of the director or operation

of the station which conflict with the above re.solutions are repealed.

CONNECTICUT.

The Connecticut Agricultural Experiment Station, Xm- fraven.

The board of control consists of eight members, one appointed by the State agri-

cultural society, one by the State board of agricnlture. one by the boanl of trustees

of the Wesleyan I'nivi-rsity, one by the governing board of the ShellieM Scientilic

School of Yale University, and two by the governor of Connecticut, with the advice

and consent of the senate. These inemlH?rs serve for a term of three years. The

governor of the State and the director of the station are al.«o ex oHicio members of

the board of control. The board has general managi-ment of the institution and

holds at least three meetings annually. More frequent meetings are held by the

executive committee, which hasadopteil the following memorandum for the direction

of the members of the wtation staff:
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Memokandim or tub KxEtniTivE CoMMirrKK oi-' tiik Board ok ("ontuoi, oi- thk

CoNNIXTK IT AfiltUlI/nitAI, I0\ PKUI M KNT SlATION.

Ilillii'ilo tlic (liilics of tlioj^c ill tlic ciiiiiloy of tlic stalioii li;i\i' lu-cii arraiificd

vorhally willi cacli individual. The iiicn-asc in the luiiiilii'r of tlic staff and the

gradual ('Xi>an.sinii of the work, as w I'll as the further expansiou whicii will follow

the actrptanco of tlic, Lockwood trust, funds, make necessary, in order to avoid all

possihle niisnnderstauding, what has long lit'eii considered by the executive coni-

niittcc, viz, a nion' precisi^ stati'inent of the duties of the station force.

The work of the station is carried on in four departineiits, naiiie<l in the order of

their estahlishiiient— tiie general laboratory, the botanical deiiartment, tlie laboratory
for sj)ecial research, and the horticultural and entomological <lepartnient.

* * *

While tlieri^ ari' some investigations in which two or nioi-e of the ilepartinent:! co(»p-

t'rate, eai-h is managed by its own head, iimler the general supervisi<jn of the ilirector,

without any interference from either of the other lieads of departments. Hut it is

expected that there will always be in future, as there has been in the past, a <-ordial

coo])eration between tliem to pT-oiiiote the usefulness of the station as a whole.

The cliemists and otiiers ein])loye(l in each di-partment are not responsible to the

head of any department other than their own, unless by a special and temporary

arrangement.

tTik dutiks ok ueads ok departments.

The duties are not confined to the mere performance of work which is planned for

them l)y the director or which is sent in by tht? farmers of the State.

Such work is merely inciilental ami should be regarded as a necessary interruption.

It is the duty of each head of a department to keep himself and the force of hia

department fully employed during all the working hours of every day with work
which promises to be of value for the ])urposes for which this station is maintained.

To this end each head of a department should plan special investigation and study,

suggested by the special knowledge he has acquired, in which he is expert and by
reason of which he has been chosen for his i)osition, to be submitted for ajiproval to

the director.

the duties of others of TilE STAFF.

The chemists and others employe*! in each department are to have their work

assigned by the head of the <lepartment in which they are employed and are to do

the work indicated by liini.

THE STATIO.V CI-ERK AND STENOCRA 1>HKR

is repponsit)le wholly to the director, and her work is to be i)rescribed by him. A
moderate amount of writing for the several departments may generally be done by
her through arrangement with the director.

She has entire care of the stationery, jmblications, and library, so far as the latter

is in the general station office.

API'OINT.MENTS.

The members of the station .staff are chosen l)y the board of control, or l)y them

through the executive committee, wdio also fix the salaries.

HOURS OF WORK.

The regular laboratory hours of work for the scientific staff are from 8.30 a. m.

to 5 p. m. on every week day but Saturday, with an hour's intermission for lunch.

On Saturday the working hours are from 8.30 a. m. to 12 ni.

The hours may be changed in individual cases by arrangement w itli the director.
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VACATIONS.

The scientific staff are entitled to one iimntli's vacatidn in each \i'ai-; tlial is; if

tliev liave been in the station employ for at least nine months; il' for a less time,

the vacation will l)e proportionately shortened.

The lu-ad of each department will take his vacation at such time as in his judg-

ment his services can best be spared and with the approval of the director.

The others in each dc])artment will arrange the time for vacation with the head of

tlie departnu'iit in which they work, and in such way as to interfere as little as

possible with the station work.

HOLIDAYS.

On the 1st day of January, the 12th and 22d of February, the 30th of May, the

4th of July, till' 1st .Monday in Scptcndx'r, the 25th of December, and any day set

apart by the governor or the President as a day of fasting or of thanksgiving, no

work is expected of the station staff.

niSPOSITION OF KKUIT, VE(;KT.\HT>ES, FLOWERS, ETC.

With the exceptions hereinafternoted, the trees, vines, A'egetables, flowers, shrubs,

etc., growing out of doors are under the general care of Mr. Rice [in charge of stations

and grounds]. The fruit, flowers, etc., are to be gathered by him alone and disposed

of lis or<lere<l by the director.

(
1

) Plantings made by the horticulturist or botanist for purposes of observation

and experiment, in places to be agreed upon with the director, are to l)e personally

supervised by them and the necessary hand labor done by a workman under their

direction. These plantings and their ])roducts, so far as they are reipiired for the

purpose of experiment, are to be under their sole control. Any excess is the property

of the station.

(2) The horticulturist and botanist are to keep all trees and other plants at the

station under supervision and, if disease or insect injury appears, to see that proper

steps are taken to eradicate it.

(3) If any trees, shrni)s, vines, etc., growing on the i>lace are needed for experi-

ment or observation, tlii-y may be taken for the purpose, with the consent of the

director, who will see that they are not otherwise disturbed.

No trees are to be felK-d without approval of the executive committee.

The fruit, flowers, etc., grown for experimental purj)oses in tln^ forcing housi'S, so

far as thi'y ari' not needed for i)urposes of ex])erinient, are to be disposed of by the

h(jrtit;ulturist, with the advice of the director.

ITHLKATIOXS.

The head nf each department, luitil ((thcrwisc ordered, will ])repare for jiublication

in the station reports the work of his department at sucli times as may be agreed

upon, except such part as may be covered by papiTS written by otliers in the same

department, i>y speeial arrangement with the iiead I'f tlie department and tin'

director.

The- writer is in evcrv case resjioiisiltle for (lie accuracy and completeness of the

pai)ers, and thevmust be so linished as to plan, styK', andchirography that they may
be sent to the jirinters without any editing by the station director.

The ilirectnr will, however, wlien in his judgment it is desirable, make and suggest

changt'S in the arrangement an<l pre.^^entation of the subject-matter to secure con-

ciseness, accuracy, and uniformity.

If (rhanges are macU-, o|)portunity will always be given liefore printing for the dis-

cussion of them with the writer.

The work ilone in station hours is the pro|(erty oi tlie.-taliou and, as a rule, sliould
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Jirst Ik- (Icsrrilxil in stalimi jnihlications, but by a^ri'i-iiiciit with tiir <lirc(t(ir lliis

niK' iiuiv he siis|)('iiil('<l wlicii (Icsirablc.

It is tlic aim of tin- station in its |(ul>lislu-il work to givf lull and exact ctcdil to

t-acli I'niidoyoo.

Whi'i-f two or moro dopartinonts have necessarily been ciipij^ed in one piece of

\V(irk, or where the frencral plan of the investif^ation has been mainly the work of

one, but the execution of all the (U'tails has l)(>en the work of oni' or two otlu-rs, it is

extremely dillieult to credit the wdik in a way that does exact justice to all. Any
suggestions from the working force rcLrardinLj the matter will be j,'ladly received.

LIBRARY.

Current seientilic journals are to be recorded by the clerk 1 )efon' they are taken

from till' offices.

When bound books or journals are taken from the library th(^ title and the name
of the borrower are to he entered in a book kept for the purpose by the clerk, and

until returned to the cilerk and by her canceled on the book the borrower is resjjon-

sible for it.

Bulletins or reports in the station file nuist not be taken from the library under

any consideration without permission of the director.

Storrs Agricultural Experiment Station, Storm.

Department of tlu' (Connecticut Agricultural College.

The Storrs Station is under the control of the l)oard of trustei's of the college, which

consists of six members elected by tbe State senate for terms of four years, one mem-
ber elected annually by the Stati' board of agriculture, one meml)er, a graduate of the

college, elected by the alumni, and the director of the State Station at New Haven ex

officio. The governor of the State is ex-ofiicio president of the board. This hoard

meets annually, and its duties are those of general sui)ervision and control of finances.

The mori' direct management of station affairs is delegated hy the board to the execu-

tive committee, consisting of two of its mend)ers and the ])resi<lent of the college.

This conunittee places the work of the station in charge of the director, upon whom
rests the responsibility for the management in detail. All members of the station

staff report to the director with reference to station work, and those who are emploN-ed

by the experiment station are resj)onsible only to the (brector for the ))erformance of

their duties.

DEIjAWARK,

The Delaware Colleg-e Agricultural Experiment Station, Ncirdvl:

Department of Delaware College.

The governing board of the station is the board of trustees of tlu^ college, which
consists of '.VI mend)ers, 15 of whom represent an original body which managed Dela-

ware College prior to the passage of the first act of ('ongri'ss establishing land-grant

colleges. Upon the acceptance of that grant by the State, a second board of 15 mem-
bers was created, which was appointecl by the governor of the State. To these 30

mem1)ers, tbe governor of the State and tlu' president of the college have been added

as ex-ofticio members. The original board has power to fill vacancies in its mem-

bership. The governor fills vacancies in the State board by appointment. Imme-
diate oversight of tbe station is delegated to :i connnittee on agriculture, consisting of

5 members. Two stated l)oard meetings are held annually. At the mt;eting held

June 15, 1903, the board adopted the following regulations:
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Regulations of Delaware College Agricultural Experiment Station.
«

(1) Tliat tlu' I'xiH-rimt'iit station shall he known and ilcsi^^natcd as a department
ol till' collrge.

(2) The ruHnj^ anthority over said depaitnient shall he by a governing board, whieh

said governing board shall be composed of the i)resident of the college, who shall

preside at all meetings of said board, the director of the station, the professor of

agricultnre in the college, who shall l)e secretary of said board, the treasnrer of the

Ixiard of trustees of the college, and the members of the i-ommittee of agriculture ol

the trustees.

The governing board shall have the power to recommend to the [board of] trustees

the names of pei-sons to be elected as heads of the various departments of the experi-

ment station, and the assistants to saiil lu'ails of departnu'uts, and, if authorizt'd by
resolution of the hoard [of trustei's], to lix the salaries to be paid to such i)ersons,

and also to recommend to the said board the dismissal of the head of any dejjartment
or any assistant thereto.

The governing board shall have the power of appointing meinlyers of the station

staff or tlu'ir assistants if vacancies occur at any time when the board of trustees is

not in session. The names of persons so appointed, however, to be submitted for the

apjiroval of the board at the next meeting thereof.

The governing l)oard shall recommend to the ])oard of trustees the course of studies

in the agricultural department of the college, and shall determine the line of investi-

gation and research to be pursued by the experiment station. The said governing
bt)ard siiall make allotment of funds to be api)lied to the work of investigation and

research undertaken by the experiment station, and the fund to be applied to print-

ing, purchase of apparatus, liooks, and journals, vtc, and shall make an equitable

apportionment of the salaries between the college fund and the station fund, according
to the work done on behalf of the college and station by those jjci-sons who may be

assigned to duties in both the station and the college.

The governing board shall hold regular meetings in the months of March, June,

and Septendu'r, and shall meet at such other times as the president shall call them

together for the transaction of business that may need attention, and report the same

to the board of trustees at their next meeting.
The station staff, one of whom shall be designated by the board of trustees as the

director of the station, shall be as follows: (1) Agriculturist; (2) mycologist and

bacteriologist; ('A) chemist, and (4) horticulturist.

In addition to the foregoing, there shall be an entomologist, who shall be an a.ssistant

to the horticulturist, and there shall also be an a,ssistant to the mycoloirist and bac-

teriologist, a meteorologist as an assistant, and such other assistants as the governing
board may from time to time recommend and beanthorized by the board of trustees.

director.

The director of the station shall ])e responsible to tlii" governing board for execu-

tion of the general policy and comluct of the work of the station. He shall have

charge of the distribution and disbursement of tlu' funds to bi' a|iplied to tlu' work of

investigation an<l research, printing, purcha.«e of apparatus, hooks and journals, etc.

1 ie shall ajipoinl and have anthority over all persons aiipointed as janitors or labor-

i-rs in connection with tlu' experiment station, and, in contenii)lation of al)sencc>

from the station or disability, shall designate some miMuber of the station stuff to

excrci.«e authority over such persons. Ileshall have the approval of all bills))resented

for payment out of the State funds. lie shall have charge of the otiicial corn'spond-

ence of the station. lie shall have charge of all interests not siiecilicallx' assigned to

other mend)ers of the station staff. He shall anmially make, through the president

of the college, at the March meeting of the board of trustees, u full and comi)lete

report of the work of the exi)eriment station for the preceding year.
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Tlif (illicr mciiilicrs nf tlic station staff shall ])(Tf<>nii all those duties that proporly

appertain Ik their respective tle|>artmeiits, ami such cither ihities as may frmn time

to time lie assi;4iir(l to tlicm hy the liireclor of the station, and sliall annuallv rejiort

ill writiu;; the result of their investijration and research t<i the director of the

station.

The ineinborsof the station staff shall meet in conference at lea«t once eacli month,
at which I'oiiference there shall he a consultation hetween the mendiers of the station

staff concernin;,' the work of their respectivi' departments and the general poHcy

pursued by the station.

Then' shall he a ri'cord of the proceedings of the conference kept hy the secretary,

w lio sliall he the professor of agriculture in tlie college.

All (piestions <if disjiute between tlie director and any member of the staff, or

hetween any members of the staff, sliail he heard and determined liy the governing
board. * * *

FI^ORIDA.

Agricultural Experiment Station of Florida, Lake City.

Deparcment of the Univsrsity of Florida.

The Florida Station ia under the control of the board of trustees of the university,

which consists of seven members, apiiointed hy the governor for terms of four years
and confirmed by the State senate. Not more than two members may lielong to the

county in whicli the college and station are located. Meetings of the board are held

at the call of the presi<lent of the board. No printed rules or regulations have been

adopted for the guidance of the board or for tiie station staff. TIu' duties of the

tlirector are chiefly administrative. He edits and publishes the liulletinsand reports

and has general supei vision of all the work of the station.

OEOIKilA.

Georgia Experiment Station, Experiment.'''

Department of (Jeorgia State College of Agriculture and Mechanic Arts.

The governing authority of the (ieorgia Station is vested in a lioard of directors,

which is composed of the commissioner of agriculture of Georgia (
who is ex-officio

president of the hoard), the chancellor of the State University, ex officio, one mem-
ber of the faculty of the State College ajjpointeil by the governor each year, and one

"jiractical and successful" farmer from each Congressional district in the State,

appointed by the governoi for a term of five years. A standing executive committee

of three members is charged w ith the duty of auditing and approving requisitions of

the director for funds for onlinary exiieiises, and, in general, exercises the authority

of the board when that body is not in session. The rules and regulations adopted

May 11, 1892, for the internal government of the station, are as follows:

Rules of the Gkoroia Experiment Station.

(1) The buildings, grounds, machinery and tools, and live stock are assigned to

the care and control of the several otticers, as follows:

(2) The Agriculturist will have general charge of the barn and stable building, the

ginnery, and the area in front and rear of these two buildings; and special charge of

the horses stable and hallway, the stable office, the attic, and all the second floor

excepting two rooms; all horses and mules while in stable or yard; the tobacco barn;

the ornamental grounds south of and including the office avenue; the woodland and

. « Telegraph, freight, and express address. Griffin.
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the pasture lands, and the afjricultural divisions of the farm, inchidingthe sidewalks

adjacent.

(8) T}tc Horticulturist is cliartred with the control and care of the h(jrticultnral

divisions of the farm, and the ornamental grounds and lawns north of the office

avenue; all the greenhouses, the seed house, and two rooms on the second floor of

the barn.

(4) The Dairyman is charged with the care and control of the cattle, cattle stable

and grounds, the dairy, the pigs and yard, and all appurtenances.

(5) Thi' Asgixtrint Chfiiiixt is charged witli the control of the lal)<)ratory building and

apparatus and the immediate surroundings; the waterworks, gas works, meteorolog-
ical instruments and records.

(6) All bttildingK, machinery, tools, wagons, harness, etc., must be kept in as good
order as may consist with freciuency of use by f)fficers in charge. Heavy plows and

harrows may l)e left in the furrow overnight when their use is to l)e continued in

the same place the next morning; otherwise they must be brought under cover and

properly cleaned.

(7) The entire stable dcjxtrtment and tlie dairy must be in perfect insi)ection order

at least once a day, and all other buildings and property will be subject to inspection

every Saturday at 12 m.

(8) Ftinn labor will commence daily at sunrise and cease at sunset. From May 1

to August 'M an intermission of one and one-half hours, and from Sei)tem])er 1 to

April oO one hour will be observed, commencing at 12 m.; the bell to be sounded by
the agrictulturist.

(9) Ordinartf farm labor will be suspended at 12 m. Saturdays until Monday morn-

ings, l)ut all lalxirers will be engaged with the express imderstanding that they will

labor Saturday afternoons or out of hours on any day in case of emergency.

(10) Laborers w\]\ be held respon.sible for damage to or loss of tools, etc., other-

wise than that resulting from reasonable wear and tear, and for loss of time involved

in l<ioking for misplac«'d tools, to be charged on the weekly ])ay roll.

(11) I'dif rolls ui employees and laborers will be made o<it weekly by officers in

charge, approved by the director, and paid ])y tlie accountant at noon each Saturday.

(12) Requisitions ior a\\ supplies and repairs required in each department of the

station must be made out in <letiiil on jirinted blanks by the ofHcers in c-harge,

approved by the director (except in case of emergency), and such officer to retain a

copy of the order and verify the delivery. The original order nmst be returneil with

the bill for payment, indorsed "correct" by the officer ordering, and "ordered

paiil
"
by the director.

(\',i) The jirodiids of the farm sold to officers, employees, and laborers must be

reported by bill to the accountant by the officer selling the same; the i)rice to be

fixed by said otliccr, su])ject to the approval of the director. The accountant will

present and collect bills due by officers monthly and those owed by eiii|iloyets and

laborers weekly.

( 14) The labor of the station nmst not be divertetl to the private l)enefit of officers

during working hours.

(15) All pirsiiii.". (excepting olliccrs and adult members of their families, employees,
and laborers in the discharge of tJieir duties) are positively forbidden to enter upon,
or pa.ss through the farm, op any jtortion thereof, whether inclosed or iminclosed—
not a residence, unless by express iieriiiissi(pn in each case. Visitoj-s to the station

will be reijuested to call at tlu; office and register, and they will be shown over the

farm and through the buildings by one of the officers. Pkch officer is expect«?d to

enforce this rule, especially in his own department, as occa.sion may demand.

(1<5) IfinitliKj with <log or gun or otherwise, and the disiharge of firearms, on any

pfirtion <»f the station premises is absolutely forbidiU-n.

(17) 0//(Vrr.i will not absent themselves from the station iircmiscs diiriiig busine.'JS

hours without the approval of the director, except in case of emergency.
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AMKNDMKNTS.

Fiiiiii iiixl aflor this dato (January 1, lHi)5) the feeding, grooiniii^, aiul j;«'»eral

care of all liorscs ami inuK's will he uiKlcr the control ami dircctioii of the dairyrian,

inclmliii^' the caro of tin- ciitirt' stahU' lloor of tlir ham.

HAWAIIAN Isr.ANDS.

Hawaii Agricultural Experiment Station, Ilminlulu.

Under the supervision of A. C True, Direetf)r, Office of Experiiueiit Stations, United

States Department of AL'ricuitnre.

The act of Congress approved March 2, 1901, making appropriations for the Depart-
ment of Agriculture, ]>rovideil for the I'stablishinent and maintenance of an exj)eri-

ment station in Hawaii, to l)e under tiie control of the Secretary of Agriculture, who

manages the station tlirough tlie Office of Experiment Stations, the Director of which

has general supervision of this enterprise. The immediate management of this sta-

tion is under the special agent in charge.

IDAHO.

Agricultural Experiment Station of the University of Idaho, Mokcuiv.

Department of the Unixcrsity of Idalio.

The Idaho Station is under the control of a board of regi'uts of the UTiiversity, which

consists of nine members, appointed l)y tlie governor of tlu^ State and contirnied by
the senate for terms of six years. Tlie duties of the board of refj:ents are to appoint
the director and otliei' members of the station staff and to supervise the operations of

tlie station in a gi'iieral way. Tlu^ board of regents meets once a year. In the inter-

vals between board meetings matters of minor importance are considered and i)assed

ujion by a resident executive committee consisting of three members of tlie board,

which holds monthly meetings. The director is the executive oflicer of the staff.

All i)laiis of work must receive his approval before being carried into execution.

There is a station council, consisting of the director and hei.ds of divisions, which

meets monthly to discuss and pass upon lines of work propose<l or under way. The
board of regents has not adopted a code of rules, but has approved the following set

of rules adopted ])y the station council:

St.vtion Council.

In accordance with the ruling of the regents the station council shall consist of the

staff, as shown in this report or as may be moditied hereafter by the regents.

OB.1ECT,

The jirovince of the station council is to be advisory only as to the various lines of

scientific investigation to be carried on in the State, as determined by existing con-

ditions, from time to time; also to hear and discuss such j)apers and reports as may
be thought 1)est to present to it for the information of tlu' meniliers.

OFFICERS OI-' THE COUNCIL.

(1) The officers of the council shall l)e a chairman and a secretary.

(2) The director of the experiment station shall be the chairman. In his absence

the senior professor in the university faculty shall be acting director and chairman.

(3) The couiK'il shall elect a secretary, and in his absence the chairman may
appoint a secretary pro tem.
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MEETINfJS.

Regular meetings of the council shall he liclil on t'he first Monday afternoon of

each inoutli not occupied hy the faculty. Special meetings may be held at the call

of the director.

REPORTS.

(1) Each head of ;i department represented in the council sliall submit to the

director, not later than May 15 of each year, an outline of the jjroposed work of his

dej)artmeiit fi)r the ensuing year, together with the approximate cost for the per-

formaiice of the same; also such l)udgets for supplies as he may need for the ensuing

year. When such reports, estimates, and budgets shall have been approved by the

director and regents, tlie same shall become operative.

(2) The annual reports of the departments to the director for publication shall be

submitted not later than July 1.

(3) The annual report of the station shall l)e issued July 1 of each year. It shall

contain, in addition to the usual financial statement and the report of the director,

a summary <if the work of each department for the preceding fiscal year; also such

additional matter as may be valuable for publication, but of so miscellaneous a

character and meager in (piantityas not to make a regular bulletin of the department.

(4) The regular bulletins of the station shall be paged continuously for the fiscal

year covered by them.

(5) AH jness bulletins shall be of uniform style and size, as No. 11.

(6) Regular bulletins shall be in size 6 by 9 inches, and the form and arrangement
of the Cornell Station bulletin shall be adopted for the first two pages, and our

otticers and staff shall be arranged as shown in the following pages.
* * *

IliLINOIS.

Agricultural Experiment Station of the University of Illinois, l^rlxnm.

Department of the University of Illinois.

The Illinois Station is regarded as coordinate in rank with the agricultural college
rather than a department of it, that is, the experiment station is regarded as a dei)art-

ment of the university rather than of the college. The governing board of the

station is the board of trustees of the university, which c(msists of the governor of

the State, the i)resident of tlie Statt' board of agriculture, and the superintendiMit of

jjubiic instruction, e.x otiicio, and i( members electeil by the people, 8 at each bien-

nial election, for a period of six years. The duties of this board are those of trustees,

to administt-r funds as appropriated and directed by C'ongress and the State legisla-

ture. Immediate su]>ervision of station affairs is delegated to a committee of 4 of the

board of trustees, known as the committee on agricultin-e. The director of the station

is responsible for the conduct of the work and makes all reports, together with recom-

mendations as to I'mjdoyees to the board of trustei-s through the president of the

university, .\ction is ordinarily taken u|ion his reconnneiidation, although a matter

might arise upon the reconmietidation of the advisory board or of the president of

the university.

TIh" work of the station is carried ])y fivi^ departments, namely: Agromtmy,
chemistry, animal husbandry, <lairying, an<l Imrticulture and botany. The head of

each department is held alisolntcly responsible for money intrusted to liini, and
little restraint is jtlaced on his freeilom of action, but he is held strictly accountable

for residts. lie is chargi-d with the duty of rei)orting regularly to his superior odicer

and may be called upon at any time to re|)ort upon any feature of the work in hand.

The funds appropriated by the Stale for .special investigations are managed in
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pn'i'ist'ly tlu'saiiic way, ('xcci>tiii<; tliiit funds arc a|)]ir<ii(riat<'(l fnr siiccificd ]iiiri)(»sf's,

and tin- use uf cacli fund is alcm^' tlic lines aj^ici'd upon l»y tlif director atnl tlio

advisory eoniniittee appoinled ))y the assoeiation repri'Meiilinn tlie inleresi ;is, for

example, tlie atlvisory eoniniittee appointed l)y the Live Stock AsHoeiation to confer

with the director rc^'ardiii'^' the live-stock investitrations.

All reports are made to i he director so farasl'nited States fun<is are concerned,

aiid to the advisory committee Iso far as State station finids are concerned.

1NJ>1ANA.

Agricultural Experiment Station of Indiana, Lafnyelie.

Department of Purdue TTniveraity.

The governinji hoard of the Indiana Kxperinient Station is the Ixuird of trustees of

Purdue University, which consists of nine members appointed by the governor for a

term of four years each. The !)oard meets four times eacli year. Three of the trus-

tees constitute a farm committee, which meets with the director or ])resident, as cir-

cumstances require. The station staff meets at irreguhir intervals to consult upon

important matters. All consideral)le expenditures of money must be made by the

president and issued upon order. The board of trustees has np set rules, regulations,

or by-laws. The director is given entire supervision of the station.

IOWA.

Iowa Agricultural Experiment Station, .1???^.?.

Department of Iowa State College of Agricultun* and Mechanic Arts.

Tlie Iowa Station is governed by the board of trustees of the Iowa State College,

which consii^ts of the governor of the State and the superintendent of public instruc-

tion, ex oflicio, and eleven members, one from each Congressional district, elected

l)y the State legislature for a period of six years. Meetings are held semiannually
and oftener when necessary. A committee of the board, consisting of six menil)ers,

has iinme<liate charge of the exi>eriment station ayd the agricultural, horticultural,

and veterinary departments of the college. This committee, however, meets only as

a committee of the l)oard and at the time of its regular meeting, and any action

taken by it is always referred to the board for api)roval. The rules of the station

are as follows:

Experiment Station Rules.

(1) The president of the college and the director of the station and the heads of

the sections of agriculture, horticulture, agricultural chemistry, entomology, botany,

veterinary science, animal husbandry, and dairying shall constitute a board of direc-

tion. The director shall be the executive otiicer of the station. The board of direc-

tion shall hold semiannual meetings two weeks previous to the June and December

meetings of the board of trustees. Other meetings may be held at the- call oi the

director of the station or the president of the college.

(2) The working staff of the station shall consist of the director of the station and

the professors or the heads of the sections of agriculture, horticulture, agricultural

chemistry, entomology, botany, veterinary science, animal husbandry, dairying, and

their assistants.

(8) Competent assistants shall be employed in such sections of the station as

require them, and when employed shall be under the control and direction of the

head of the section to which they are respectively assigned. It shall be their duty
to carry on the work assigned to them in the said section, and they shall receive due

credit in the bulletin for the same.
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(4) The i)lan of exiterimentation devised by the heads of sections and their work-

ing .staff, and the estimated expense of eonchicting the same, shall be submitted to

the director of the exi)eriment station at least one week i>revions to the June meet-

ing of the board of direction. The lu-ads of tlie various sections of the station shall

also at the same time submit to the director of tiie station an outline of all experi-

mental work contemplated during tlie I'usuing yi'ar, together with an estimate of the

funds necessary to carry on such work aiul the compensation for same. In ca.ses of

emergency or when desirable to take up additional work dtning the year, the head

of the section wishing to take up such work shall consult with the director and

present an outline and the I'xpense of such additional work for approval.

(5) Jfinthe judgment of the <lirector of the station the funds or any part of the

funds, apjiropriati'd to any section are not needed for work contemplated, or are not

being properly usi'd, the din-ctor may refer the matter to the agricultural committee

of the board for reapportionment of thi' funds.

(6) It shall lie the duty of the heads of .sections to recomnu-nd to the director of

the experiment station, one week previous to the June meeting of the board of

trustees, the nnml)ei' of assistants needed in his section, their compensation, an<l to

recommend candidates for the positions.

(7) When it l)ecomes necessary for any section of the station to have an}' addi-

tional scientific assistants, or in case ftf vacancies, and the work of the station may
be delayetl by waiting for the regular meeting of the board of trustees, such assist-

ants may be selected by a conunittee consisting of the president of the college, the

director of the station, and the head of the section for which such additional help is

asked, their selection to be submitted to the board of trustees at it« next meeting.

(8) The director of the experiment station shall submit to the board of trastees,

through the president of the college at its annual meeting in June, an outline of the

experimental work to be c<jnducted by the several sections of the expeiiment station

during the ensuing year and an estimate of the expense for the work of each section,

and the general and incidental exj)enses, the number of assistants to be employed in

each section, and the com])en.'?ation for each. The director shall also rejjort to the

board of trustees all recommendations of the station board of direction and all other

matters of direct interest concerning the work of the experiment station.

(9) The several sections of the station shall report the condition of experimental
work in progress when called upon by the director of the station or the board of

tlirection, and shall submit to the director of the station and the board of direction

rei)orts of such investigations when thiished for publication in the station bulletins.

These bulletins shall be publishetl quarterly or oftener. Such reiJortsof experiment
station investigations shall be confined to original research matter, except in such

ca«es as the director may see lit to make exceptions, but all material before being
used in the bulletin shall be read before the board of direction for its approval.

(10) TluMluties of the director shall be advi-sory and executive. It shall be his

duty to examine the work of each section so as to be advised personally of the

<haracter of the work done and in progress, and to revise and arrange such details

as will make tlu- whole experimental work uniform and conducive to the best results

in experimental agriculture; and where two or nure sections are at work jointly

upon experimeiit.s <jr investigations it shall be his duty to see that they work in

harmony, and, in case of any disputes, he shall be the final arbiter, lie shall have

charge of and conduct the general correspondence of the station, see to the publica-
tion and distribution of the bulletins, and perform such other duties as shall be

assigned by the board of trustees. The director of the station shall approve and
audit all bills tr) be paid from station funds. All action taken by the director of the

station or tlu- board of direction relating to the work and managemeiil of the

experiment station shall he subject to the approval of the president of the college
and the board of trustees.
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(11) The experiment ptation .«liall lis*' swell lainl a.« sliull lie assi^rncd to if liy tlie

lM>anl of triistfi'H for ex|)criim'ntal work.

(12) The Ixianl of trustees or tlie profi'ssor of agriculture shall assi<:ii such farm

tools, maehinery, stork, materials, lalntr, and teauis for the use of the station as can

be (lone without interfering? witli the colie^re w<>rk in his department.

(18) The station lihrary shall not he lifted up or eimiiipcd with station funds

except by special vote of tiie hoard of trustees, hut all jiurcha.«es of hooks or period-

icals for stiition use shall he iiurchase<l in the usual way, throuj^h the college lihrary.

KANSAS.

Kansas Agricultural Experiment Station, MunhdUaii.

Pepartniciit of Kansas State Afrricullural College.

The Kansiu< Station is under the control of tiie iioanl of regents of the agricultural

college, which consists of seven members, apjiointed by the governor and conlirme<l

by the State senate for terms of four years. The affairs (jf the station are managed

by a council in accordance with the following resolutions adopted by the board of

regents January IS, lUOO:

The experiment station shall he managed by a coum-il, to consist of the i)resident

of the college, who shall l)e chairman ex officio, an agricidturist, a botanist, a cliem-

ist, an entomologist and horticulturist, a veterinarian, and such others as the board

of regents may designate. A meml)er of the council, naiuttd by tlie board, sliall he

styled director. He shall be the executive officer of the station, and as such shall

attend to its general Imsiness and corresjxjndence, the printing, binding, and dis-

trilnition of its pul)lications, and such other matters as the l)oard or council nuiy

direct, but in all things shall be subject to th(! action of the council. All experi-

ments shall be undertaken with the advice and consent of the council, but the

details of their i)erformance shall be under the control of the <lci>artments in charge
of them, respectively. The council shall hold regular monthly meetings, and such

s])ecial meetings as may l)e necessary.

The plans for managing the substation at the Fort Hays Reservation are shown in

the following resolutions adopted by the board of regents December V.^, 1901:

licsolred, That the president of the V)oard of regents shall ap])oint a regent, who

shall, under tlie direction of the l)oard, liave special charge of ail matters pertaining
to the Fort Hays Reservation in behalf of the agricultural college, the experiment
station council to direct all experiments, subject to the api>roval of the board.

liesohid, That the crop experiments and such otlier experiments as can he pro-

vided for l)e l)egun in the year 1902 on as lil)eral a scale as circumstances and the

funds at our command permit, and that all seeding, cultivation, harvesting, storing,

sale, and purchase of commodities, or of live stock and its feeding, i)ertaining to

experimental work, and all records in reference thereto ])e under tlie immediate

supervision and direction of a competent man, who shall be stationed at Hays so

much of the time as may be necessary for best doing the work contemplated.

Resolrcd, That such repairs be made upon the buildings on the Fort Hays Reserva-

tion as shall make them availal^le for use, and tliat a ])ractical farmer ])e employed,
who shall be known as foreman of the farm, and wlio shall see tliat all contracts

pertaining thereto are fulfilled and all property belonging to the experiment station

be properly cared for, and shall perform such other duties as shall be assigned
to him.

Resolved, That the regent appointed to have charge of the interests of the experi-

ment station at Hays shall be paid his per diem and actual and necessary expenses

incurred in the performance of sudi duties, but shall not be allowed mileage.
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KENTUCKV.

Kentucky Agricultural Experiment Station, Lijiityton.

Di'partna'nt of the Ajrricultural ami Mechanical College of Kentucky.

The ^overninj; hoard of the Kentucky Station is the board of trustees of the college,

and president of the college, ex oflicio, antl 15 meinljers appointed by the governor

for terms of six years. The hoard of trustees appoints a conuiiittee, callecl the hoard

of control. It consists of three niemhers of the ])oard of trnstei'S, tiie ])resident of

the college, and the director of the station. It elects a chairman and secretary, and

appoints from its members a finance connnittee, which sui)ervi.ses the expenditures

of the station, meeting fortius purpose bimonthly. Neither the l)oard of trustees

nor tile board of control has adoj)te(l rules governing the .«tation. 'The director plana

the work an<l the experiments to be undertaken, attends t(j the correspondence, and

has general supervision of station affair-s.

T^OITISIAXA.

No. 1. Sugar Experiment Station, Audubon Park; New (Means.

No. 2. State Experiment Station, Badm linnge.

No. 3. North Louisiana Experiment Station, Calhoun.

Dei)artment of I^)uisiana State University and Agricultural and IMecliauical College.

Tlie State tif houisiaiia lia.s a system of three experiment stali<ms, all coordinate in

rank and under the same directorship. One is located at Audubon Park, New

Orleans, and is known as Sugar Experiment Station, No. 1; the second is at Baton

Rouge, anil is known as the State Kxperiment Station, No. 2; the third is at Calhoun,

and is known as tiie North Louisiana P^xperinient Station, No. 3.

The three stations constitute a department of the Louisiana State University and

Agricultural and iMechanical College. The governing board of all the stations is the

Louisiana State BuH'au of Agriculture and Tnuuigration, which consists of the gov-

ernor of tlie State, the vice-president of tlie l)oard of supervisors of the Agricultural

and Mechanical College, the conunissioner of agriculture and immigration, the presi-

dent of the State University, and the director of the State experiment station ex

officio, and six members appointed by the governor for terms of six years. This

board meets on the i-all of tlie governor. The president of the college is ex orticio a

member of each of the station staffs, and the same person is director of all the stations.

Members subordinate to him are appointed by him, by and w ith the consent of the

governing boanl, and hold oilice during good behavior. The duties of the director

are the control <if the three stations, and he distril)utes, as occasion demamls, lines

of work to the different mend)ers of the staff. No special code of rules has been

adoi>ted l)y the bureau. The record of the proceedings of each regular meeting of

the bureau serves for the guidance of the station oHicials.

MAINE.

Maine Agricultural Experiment Station, Orono.

Department of University of Maine.

The governing board of the Mtiine Kxperiment Station is the l)oard of trustees of

the univt'rsity. The immediate management is delegated to a station council, con-

sisting of the president of the university, the director of the station, heads of divisions,

three members from the l)oar<l of trustees, an<l f>ne Tuember each of the State board

of agriculture, State (irange, State romologir.il Suricty, and the State Dairymen's
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Assiii iation. Tlii' station cuuiicil iiu'i-ts once ;i yrar, and it.s recuimncinlations are

refiTR'il to tlio trust('«'« for ralifiration. Ai>i)oiiitiin'iitH to llic station s'aff art; made

by tilt' hoard of trnstfos on tlio roconiiucndation of tlic director and ])n'sident,

awfiistants usually for a dclinitc jK-riod of time, and iicads of divisions for indefinite

jH'riods. At tlie annnal meeting of the station eonncii tlie tlirector reviews the work
which has l)een umlertaken for tiie past year ami inai<es ri'coniinendations for the

following year. The director is charf^ed with carrying out the ])lanH of work approved

by the council, and, in general, acts as the executive officer of the station. No
formal rules have been adopted liy tlie trustees.

MAUVLATSTJ).

Maryland Agricultural Experiment Station, Colleye Fark.

department of .Maryland Agricultural College.

The .Maryland college is a combined Stat<? and stockhol<ler institution, and, with

its experiment station, is governed by a ])oard of trustees, which consists of the gov-
ernor of the State, the president of the senate, the speaker of the house of delegates,

attorney-general, State treasurer and comptroller, ex fttiicio, (> mendiers ajjpointed

by the governijr of the State, 1 fnjm each Congressional district, for terms of six

years, and 5 mend)ers elected by the stockholders and serving for one year, or until

their successors are elected. The governor of the State is ex-oflicio president of the

board. The entire board of trustees elect officers and fix salaries, but all other

exjienditures are direct^'d by a station cf)mmittee, consisting of 5 mend)ers of the

fK)ard appointed by the governor for a term of one year. The following by-laws of

the corporation contain the only regulations adopted for the conduct of station affairs:

Maryland AciKicui/ruKAL College.

BY-LAWS OF THE CORPORATION.

(1) Stated meetings of the trustees shall be held at the college on the second Friday
in the months of June, October, December, and March, and the registrar shall give
at least ten days' notice thereof, in writing, to each of ttie trustees. Five members
shall constitute a quorum as i)rescril)ed by the charter.

(2) Special meetings may l)e called at any time and place that may be deemed

expedient by the president of the board, or three of the trustees, and the object of

every called meeting shall be stated in the notices sent to the trustees. Any meet-

ing may be adjourned to meet again at any time and place that the majority present
shall decide, except that the regular quarterly meeting shall be held at the college.

(9) The A'oice of the majority of all the members—viz, nine—of the ])oard of trus-

tees shall be necessary for disi)Osing of money or other jjroperty belonging to the col-

lege and experiment station exceeding $500 in amount or value, also for the election

or removal of any officer or professor of the institution, including the experiment
station, or for reversing any action of the faculty in cases of discipline appealed to the

board <jf trustees.

(10) No money shall be expended and no debt contracted in the name of the col-

lege or experiment station not approved at a meeting of the board of trustees.*******
(12) The president oi the faculty shall be an honorary member of the board of

trustees, and be invited to be present at their meetings, and also at all stated meet-

ings of the standing committees of the board, and any officer or professor shall be

pennitted to attend any meeting of the trustees, held at the college, for the purpose
of directing their attention to any business in which he may be personally inter-

ested.
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(13) All iictiuii of tlir hoard of a personal character shall be Subject t<j tlie same

roj^'ulatioiis which control legislative Ixxlies in exec^utive session.

(14) The Iioanl of tnisti-es shall have power to rescind any appoiiitnient, upon

giving two nioJiths' notice to the incumbent, and the salary shall cea.se with the

close of the service.

(15) All jirofessors or olhcers wishing to close their connection with the college or

station shall give at U'ast two months' notice of such intention to the president of

the faculty or director of the station, to be transmitteil to the president of tlu^ board

of trustees.

( 16 )
The salaries of officers and all employees are paid on the last day of each

month, in full, for services rendered to date. The fiscal year commences July 1.*******
(19) All reports to the board of trustees, or other authorities, by the different

departments of the college shall be transmitted through the president to those bodies,

except the rejjort of the director of the experiment station.

(20) It shall require the votes of a majority of the entire board of trustees to alter,

amend, or al)olish any one of the foregoing by-laws, and all by-laws, rules, and reg-

ulations inconsistent therewith are hereby repealed.

DUTIES OF THE PRESIDENT.

(21) The president of the faculty shall be the chief executive officer to carry into

effect the rules and regulations of the board of trastees, and the general superintend-
ence and government of tlie college shall be committed to him. He shall have

authority to visit the vari(jus schools and departments, and report the result of his

observations to the board of trustees. He shall have control over the college build-

ings, grounds, farm, etc., shall inspect all drafts upon the registrar for money or sup-

plies, which shall, before being paid, be approved and indorsed by him. * * *

He shall make a report to the board of trustees, at tlieir regular quarterly meet-

ings, upon the general condition of the institution. * * * He shall, at the quar-

terly meeting of the board nearest to the close of the college year, submit estimates

of the income of the college and experiment station for the next year, and also of the

sums necessary for the expenditures in the different dej^artments of the college and

experiment station. These estimates may be considered by the board or referred to

the finance committee for assistance in making the annual approjjriations.

(22) The president of the faculty, if also director of the experiment station, and
the director, if another person, shall perform similar duties and have similar powers
with the experiment station as prescribed for the president in connection with the

college.

(2.'5) All officers and employees of the college and station not appointed by the

board of trustees or its executive conmiittee shall be apjiointed by the president, sub-

ject to the approval of the executive committee. * * *

t

DUTIES OF THE REGISTR.VR.

(24) The registrar of the college shall be elected annually, and shall be removable
from otHce at the pleasure of the trustees, as officers are. * * * He shall also

act as secretary to the board and treasurer of the institution.

He shall reside at or near the cfjllege and keep an accurate account of his receipts
and disbursements, making reports, when requireil, of the same, in detail, with

vouchers, to the president and to the board of trustees, at the regular (]uarterly

meetings, and whenever required, showing the working and expense of each depart-
ment.

He shall give bond in some l)ouding company in the sum of ten thousand dollars

($10,000), to be approve<l by the president of the board of trustees, for the faithful

S. Doc. 148, 58-2 19
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|.t.'rf()niiiiiii"e ^^i liisiiutii's. His books shall at all tiinrs ho suhji-ct. to thr iiisin'rtioii

of the president and trustees of tlie (•olle<,'e. The fiiii<ls of tlie lolleu'e shall he

(U'ltositi'tl ill siuli hank as the triistei'S siiall direet. * * *

(26) No professor or otlu-r ullicer shall engajje in any other occupation without

special permission from the board of trustees.

(27) No professor or other officer sliall absent liimself from the collep> for a

lon;:er perioil than ten days, without the jiermissiou of the exi-cutivt- committee, nor

for any less period, which intt'rferes with tiie discharge of his special duties, or his

shari' in tlie geiu'ral management, without the permission of the i)resident.

(28) Professors and other officers shall liave charge and l>e held responsible for

the instruments, apj)aratus, and l)(H)ks supplied for the use of their resin-ctive

de])artments, and will be requited to preserve them from ail unnecessary injury.

(29) An animal inventory shall be made by ofiieers or ])rofessors designated by
the president of all instruments, apparatus, ])ooks, stock implements, furnitures,

stores and supplies of every nature, Ijclonging to the college and exi)eriuient station.

:massachusetts.

Hatch Experiment Station of the Massachusetts Agricultural College,
AinJurst.

Department of the Massachusetts Agricultural College.

The governing board of tlie Massachusetts Station is tlie board of trustees of the

college. The members of the board are appointed by the governor of the 8tate, but

the alumni of the college exercise the right of recommendati(ju of candidates, and

their recommendation has great weight. The board consists of 14 members by
appointment, and the governor, tlie president of the college, the secretary of the

State board of education, and the secretary of the State board of agriculture, ex otiicio.

The members by appointment hold otfice for seven years, two members of the lioard

retiring each year. The duties of the board are to determine the disposition of

funds, to elect experiment-station workers, etc. The only comniittee of the board

l)rought into special relation with thfe station is the committi'e on the experiment

department, consisting of live members. This committee is consulted with regard to

the experimental work which the heads of the divisions purpose to undertake, and

must give its approval to their plans before the work is entered upon. The commit-

ti'e, moreover, has the right to suggest experimental work. As a matter of fact, this

right has lieen but little exercised, and tlie approval of plans has been merely formal

for the most part. It meets regularly at the cl( )se of each quarter. The fnl 1 1 x iar<l of

trustees meets regularly twice annually. It may be called together at other times

whenever there is special business demanding attention. ^lenibers of the staff are

appointed by the board of trustees and hold office as long its their services are satis-

factory. The duties of the director are almost exclusively executive, althougli he

may suggest lines of investigation. The by-laws of the station are not in such shape
as to be available for publication.

MICIIIGAI^.

Experiment Station of Michigan Agricultural College, Agricultural College.^

Department of Michigan Agricultural College.

The governing board of the Michigan Agricultural College, with its experiment

station, is the State board of agriculture, which consists of the governor of the State

« Freight and express address, Lansing.
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ami the inx'^^ideiit of tliu college, e-x ollicio, uiul «ix iiiembers appointed l>y the gov-

ernor for terms of six yeart<. The ollieers of the hoard are a president, elected from

its niend)ers, and a secretary and a treiisurer ai)pointed hy the l)oard. The i)resident

of the board is ex-otiicio member of each of ita standing committees, of which one

on exj)eriments, consisting of two members, has iinme<liate oversiglit of the station.

The executive <jf the stiition is the director who reports through tne president to

the board of agriculture. Associated with the director is a council called together at

infre(juentand irregular intervals, at the option of the director, to consider such mat-

ters as he may ))ring before it. Invariably once each year all tlie workers in the

station are called together and the director reports as to all the experiments going

forward in the station, so that each inemlier of the staff is informed as to the work

and is able to explain to farmers or others with whom he comes in contact just what

the station is <]oing. This council consists of the president of the college, secretary

of the l)oaril, and the station director, horticulturist, bacteriologist, entomologist,

and experimenter with live stock. It has legislative power to a certain degree and

i.s above all the advisory council of the director. The board of agriculture has never

interfered with the experiments of the station nor indicated the policy to he

followed.

The money coming from the General Government is expended by requisition signed

by the director if over $5, or by the head of the dei)artment if f(jr smaller sums.

An allotment is madi' annually to each (U'partment for funds for running expenses,

although as a matter of fact the tlirector an<l the head of each department are in con-

stant cbnsultation.

MINJ^TESOTA.

Agricultural Experiment Station of the University of Minnesota, iSt. Anthony

Park, St. Paul.

Department of University of Minnesota.

The State di'legates the government of the station to the board of regents of the

university, which body supplements the funds accruing from the National ajtpro-

priations with others from its own current expense fund. The State legislature pro-

vides special funds for buildings and for the equipment and support (jf the substations.

The board of regents of the university consists of the governor of the State, the

superintendent of i)ublic instruction, and the president of the university, ex officio,

and nine mendjers appointed by the governor for terms of six years each.

The agricultural department, including the experiment station, the college of agri-

cidture, an<l the school of agriculture, is governed by the board of regents. Of this

board there is an agricultural conmiittee of live, to whom the director submits a

full report of the work of each division imder his direction. On the 1st of April of

eat-h year the repcjrt of this committee is su])niitted to (he Ixjard of regents, and on

its api>roval the director is authorized to expen<l the t-stimated amounts allowed

largely as he det-ms best, keeping, of course, in clo.^e touch with his agricultunii

committee. The bills are audited l)y the executive cttnnnittee of the board of regents.

There are no rules or regulations laid down as to the govenunent of the institution.

The (lirector is the executive head of the staff and is the medium of conmnmication

bctwi-eii mend)ers of the staff an<l the governing board, of which he is a member,

lie has full consulting and advisory powers with all the heads of divisions, and to

them ]\v distributes and delegates the technical research work and the publishing of

reports of the experiment stations.
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MISSISSIPPI.

Mississippi Agricultural Experiment Station, .i</ririiltiir<il <
'ullciji."

Dcpartiiii'iit of Mississippi Ajirricultiiral and Mt'clianical Cdllcgi!.

Tlu- Mississippi Station is under tlic niana^^'cna-nt of tin- hoard of trustees, of wliicli

the {governor of tlie State is ex-utlicio ehairuuin, and the [(resident of tiie eoilej,'e.

Immediate oversight of thestiitioii is entrusted to a governing board, consisting of the

local members of the biwird of trustees, the i)resident of tlie college, and the director of

tile station. The president and tlie director constitute the governing l)oard and are

the only members wiio jtass upon the woriv relating to tiie station. The director pre-

pares the outlines of the work, these outlines being signed by the director and other

otBcers concerned, and sul)mitted t<j the jiresident for approval. Once a year, at a

meeting of the board during couunencenient week, certain matters concerning new
lines of work, the fixing of salaries, etc., are presented to tiiem for consideration.

The annual report of the stiition is also submitted to them at tliis time, but no outline

of proposed investigations is jjresented for their consideration. No definite code of

rules has been adopted by the board of trustees for the government of the station.

MISSOURI.

Missouri Agricultural College Experiment Station, Columbia.

Department of the College of Agriculture and ^lechanic Arts of the Univtfrsity of

Missouri.

The control of the station is vested in the board of curators of the university, which
consists of nine members, appointed )jy the governor from different political parties
for periods of six years. The term of oflice of one-third of the board expires every
two years. IMeetings are held twice a year. In the intervals between l)oard meet-

ings the inunediate oversight of station affairs is delegated to an executive com-
mittee of the board, consisting of three members, who hold monthly meetings. The
Missouri State board of agriculture is an advisory council, the duties of which are

to examine into tlie work and management of the station and suggest to the board of

curators of the university lines of experimental work.

The director is responsible to the president and board for the policy, management,
and success of the station in all its departments. The station council, consisting of

the chief oflicers of the station, the director, and the president, meets once eac-li year
and recommends to the board a tentative distrilnition of the station funds among the

different divisions of the station and the lines of experimental work that should be

carried on during the ensuing year. The rules of the station are undergoing revision.

Missouri State Fruit Experiment Station, Mountain Grave.

This station is under the control of a board of trustees consisting of three members.
This board has not adopted a system of rules or regulations for the guidance of the

station officers.

MOXTANA.
Montana Agricultural Experiment Station, Bozeman.

Department of the Montana College of Agriculture and Mechanic Arts.

Both college and station are under the general supervision of the State board of

education, the members of which are nominated by the governor and confirmed by
the State senate. Immediate control of these institutions is delegated to an execu-

«Telegrai>h address, Starkville.



REGULATIONS OF G0VP:RNIN0 HOARDS OF STATIONS. 2V)8

tive board appointed for four years Ijy the governor, with the consent of tlie hoard

of educatidii, and mnsii^tinji of live iiieiMhei"s, at least three of wiioni must he resi(U'nt.s

of tlie eounty in wliicli tlie institutions are located. Board meetings are held on the

first Friday of each month. Special meetings are called by the president of the

board.

The (lirector has j^'i'iieral supervision of the work of the staff, calls staff meetings,

administers the general affairs of the station, acts as i>urchasiiig agent, ami verities

all l)ills and accounts against the station for the auditing committee. The staff holds

regular monthly council meetings. All matters of station policy are referred to the

executive board, and all work is subject to its approval. Recommendations of new
lines of work are made to the board by the director. Each member of the staff i.s

responsible for the work in his division.

NEBRASKA.

Agricultural Experiment Station of Nebraska, Linrohi.

Department of the University of Nebraska.

The governing hoard of the station is the l)oard f)f regents of the university, which

consists of si.\ meml)ers elected by poi)ular vote for terms of six years. By an act of

the State legislature of 1899 the funds accruing to the State for the maintenance of

the station are paid into the State treasury and must be reapportioned to the station

by the legislature biennially. By the sanu; act the State treasurer is made treasurer

of the experiment station. The board makes all appropriations of funds to divisions

of the station, and the president of the board ajiproves all bills. There aijti four

regular meetings of the board each year. Special meetings are very infrequent,

except in the case f)f certain committees of the board. By resfilution of the board of

regents at the organization of the experiment station the State Agricultural Society

is requested to appoint two of its members and the State Horticultural Society one of

its members, the three to constitute a visiting committee to visit the station at least

once eadi year, and to submit its report theri'on to the board of regents and the

governcjr.

The director has general supervision of the work of the station, but the policy of

the station is determined by a council made up of the president of the board of

regents, the chancellor of the university, the director of the station, and the heads

of the several department':!. The duties of the council are to determine lines of work

to be pursued by the station and the general methods under which such work shall

be carried on. Meetings are held at stated times or at the call of the director. If

the council can not agree as to the work or methods, the final decision lies with the

executive committee, hut this committee may refer such questions to the governing

board, and are required so to refer them if thus requested in writing by a majority

of the station council. As yet the regents have not atloptcd rules governing the sta-

tion at Lincoln, but the following general rules were adopted September 14, 19():{, to

apply to the substation which has Ijeen Icjcated at North Platte ami is supported by
State funds:

Rules for Wrstkrn Sitbstatiox.

The Nebraska experimental substation is in charge of a superintendent under the

director of the Nebraska Agricultural Experiment Station and shall he operated as

a department of the university.

Expenditures of substation funds when apitrojtriated by the regents are under

authority of the director.

Bulletins and reports may he printed from the Hatch printing and stationery fimd.

The annual report shall be a part of tiie annual report of the Nebraska Agricultural
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KxiH'riiiu'iit Station. Nu (itlitT cxiicinlitiiii' dl ihr 1 laid i In ml at tlir snlist^ilion may
Ik- niailc willmnt sjiccial antlioiily iCnm tlir rr^cnts.

Ollirial li'tliT lu'iids sliall ho ])rink'(l: University of Nclini^ka, Ivxixiiintntal Sub-

stiition.

Plans for this station arc to he inadi" l)y tlic ilinclnr ami ^uiKiinlcmlcnt in con-

snltation, ami hnllctins j)uhlislic<l jointly.

Tin- il(']>artnK'nt.s at tlii' nnivi-r.-^ity may he callfil in (on.^nilalion njion lines in

which they aro specialists, and whon so called ackno\vled}j;mcnl of their services will

he made in pnl)lishin}jj rei)ort.'^.

NEVADA.

Nevada Agricultural Experiment Station, lleno.

Department of Nevada State University.

The hoard of control of the Nevada Station is the hoard of rejijents of the university,
which consists of three inenil)ers elected at a general election, two for a lonj,' term of

four years and one for a short term of two years. Rej^ular meetinjis are hehl four

times a year and special meetings as often as desired. No rules for the regulation
of station affairs have been adopted. The director is administrative officer of the

station.

NEW ITAMPSniRE.

New Hampshire College Agricultural Experiment Station, Durham.

Department of New Hampshire College of Agriculture and the Mechanic Arts.

The governing board of the experiment station is a standing committee of five

mehibers of the board of trustees of the college, known as the l)oard of control.

AVhen once chosen they have always held their positions as long as they remained

on the sni)erior board, two of them having thus served since the organization of the

station in 1 888. Their policy has always been to give the director the widest i)0ssible

latitude in the management of the station and to allow him to take the initiative in

outlining plans of work. Meetings are held (]uarterly.

The following rules adopted by the board of trustees for the organization and
direc'tion of the board of control and the experiment station have been amended
once or twice, ])ut only in matters of minor detail:

Rules of the New Hampshire College Aoricultural Experiment Station.

BOARD of control.

(1 ) The experimental work of the station shall be under the immediate control of

five trustees, of which num))er the president of the college shall be one, and known
as the board of control.

(2) The board of control may adoj)t such rules of organization as the}' deem neces-

sary, which shall not be in conflict with the laws under which the department is

organized, or with such regulations as the trustees may from time to time prescribe.

(8) The trustees shall elect a director, whose duties shall be, under the direction of

the president of the college, to keep a complete record of the work of the station, to

carry on the correspondence, supervise the editing and })rinting of all bulletins and

reports, and shall do all other work necessary to lie done about the business of such

station which may be re(piired of him by the trustees or jiresident of the college.

(4) This board shall plan and arrange tlu; methods by which investigation shall be

pursued and experiments conducted. They shall instruct the director to divide the
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work of the station and assign tho i)aj-ts thereof to sncli persons as may be best fitted

by experience and ability to carry forward sudi work. Tliey shall cause to be kept

accurate, detailed accounts of all experimental work and all circumstances surround-

ing the experiments wliicli can in any way affect them, and sui:h results as the facts

show shall be worked out and put in sha])e for proper reijorts, to be pubhshed from

time to time as required by the act of Congress of March 2, 1887.

(5) This ))oard shall require the <lirector to lay before the trustees at each stated

meeting of the trustees a plan of sucli experiments as may seem desirable to under-

take, also rfi)ort the probable exi)ense of the same, and shall designate snch instru-

ments, lands, help, and other requirements as they need to successfully carry out the

proj)osed work.

(6) In case any professor of the college shall be employed in the work of the

experiment station, this l)oard shall estimate the value of his services while so

employed, such estimate to be made upon the basis of his regular salary as such pro-

fes.sor, and whatever sum shall be found to be proper compensation for such services,

sucii sum shall be paid from the experiment station fund.

(7) This board shall i-ecommend to the trustees the appointment of all oflicersand

regular assistants employed npou the work of the station or farm. They shall

employ all temporary assistants, laborers, janitors, and workmen, who shall l)e jiaid

from a fund appropriated for that i)urpose, and report to the trustees at eacli stated

meeting.

(S) They shall regulate the price paid to students for any labor j)erformed on the

farm or at the experiment station.

(9) They shall cause to be kept in proper books for the purpose a regular account

of all money received and disbursed, the nM'eipts from and expenditures for and on

account of the experiment station and farm, or for the construction of buildings or

improvement of the premises, and in the farming and gardening operations. These

accounts shall be so kept as to show, as near as i)racticable, the cost of carrying on
the farm or garden and the quantity and value of the products of the same.

NAMK AND OBJECT OK THE EXPERIMENT STATION.

(1) There shall be, and hereby is, establish'ed a department of the college, which
shall be known and designated as the New Hampshire College Agricultural Experi-
ment Stiition, siiid department having exclusive use of Nesmith Hall.

(2) The object and purpose of such station shall be to fulfill in its scope and work
the requirements of section 2 of the act of Congress of March 2, 1887, establishing
the same, and to conduct such other researches and expi-riments bearing directly on
the agricultural industry of the State of New Hampshire as may be deemed advis-

able l)y the board of trustees.

(.3) The board of trustees reserves to itself the power to control all property
received and all ollicers appointed in the experiment station established by the

Hatch bill, so called, and the right to remove all such ollicers when in their judgment
the interests of the station require it.

(4) The land belonging to the college and used for agricultural purposes shall be

devoted to the uses of thc^ experiment station, placed in the care of the board of con-

trol, but subject to the board of trustees the same as the exjteriment station under
the preceding section.

(5) The trustees shall set apart such rooms and buildings as shall be needed from
time to time for the ]iurposes of an experiment station on such terms as shall lie

provided when assignecl, subject to the provisions of section '.] of this article.

(6) All records in this department relating to the board of ((lutrol and director

shall be open at any time to the inspection of any memiier of the board of trustees.



2yG KErOUT OK OFFICE OF EXl'EUIMKNT STATIONS.

NEW JERSEY.

New Jersey Agricultural College Experiment Station, New Brunswick.

Department of Rutgers Collepe.

New Jersey State Agricultural Experiment Station, New liruiisw'ick.

At Rutfrcrs College.

The College Station is under the (nntrf)l of the lioanl of trustees of the agricultural

college. The management of the station is delegatetl to an executive comniitt^'e of

the board consisting of seven members. This committee meets at least twice each

year, ami members receive their actual expenses. This committee supervises in a

general way the work of the st;\tion.

The State Station is controlled by a board of managers, consisting of the governor
of the State and the board of visitors of the State agricultural college, appointed by
by him for a term of two years, and composed of two members from each Congres-
sional district, together with the president and professor of agriculture of the college.

This l)oard holds a meeting at least once a year to act upon the report of the<lirector

and upon such recommendations as he may make. The policy has lx!en to delegate

the direction and management of the work of the station to the director. The
oflficers consist of a jircsident, vice-president, secretary, and treasurer.

No rules have been adopted for the government of either station. The director

indicates to the heads of divisions the line of work they are expected to carry out.

NEW MEXICO.

Agricultural Experiment Station of New Mexico, Meailla Park.

Department of New Mexico College of Agriculture and Mechanic Arts.

The governing board of the station is the board of regents of the agricultural col-

lege, which consists of five active members appointed by the governor for five years

each, and confirmed by the legislature.. Besides the active members, the governor
and superintendent of public instruction of the Territory are also advisory members.

The duties of the board, besides the apjiointment of members of the staff, con.sist of

a general supervision of the affairs of the statir)n, financial and otherwise. The board

audits all l)ills for material ordered Ijy the heads of the (bfferent divisions and

approved by the director. The general policy of the board is to leave the selection

of lines of work entirely to the staff. The regular meetings of the board occur

quarterly.

The l)oard has no rules for the regulation of station affairs. The director assumes

general supen'ision of the executive affairs of the station and makes recommendations
in regard to expenditures, general policy, etc., to the board of regents for approval.
The details of the work of the different divisions are left entirely to their respective

heads, l)ut the general plan of work and the policy to be jwrsued is discussed and

passed upon by the station council, which consists of the director and heads of the

different divisions.

NEW YORK.

New York Agricultural Experiment Station, Oenetu.

The experiment station at Geneva is a State institution, nominally a part of the

State department of agriculture, but <lirectly under the sni)ervision of a board of

control, which consists of the governor of the State, ex oflicio, and nine other mem-
bers, whom the governor appoints. The term of office is three years. The duties

of the board consist of the appointment of the director and all other persons to carry
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on the work of the station and of general oversight of all expenditures. It must

make an annual report to the eonimissioner of agriculture of its proceedings, receipts,

and exptiiditures. The present policy of the board appears to be to leave the deter-

mination of the work of the station and of the details of administration fully in the

hands of the director and his staff.

Cornell University Agricultural Experiment Station, llhnrn.

Department of Cornell University.

The Cornell Station has recently undergone a reorganization and some changes
ma<le in the methods f»f conducting the business. In the past it has been the cus-

tom to allow the heads of divisions great freedom in the selection of lines of work,

but no exjjentlitures of any kind are made by any department in the university

until the executive committee has made appropriations for such expenditures. As

the end of the fiscal year approaches, the director is given authority to adjust bal-

ances l)etween the divisions f)r bureaus. Purchases made by heads of divisions

nmst be ai)proved by the purchaser iK-fore thej^ are entered in the books and

approved In' the director l)efore they are paid. A bookkeeper renders a monthly
statement for each division of the monthly expenditures of that division. At the

close of the year a detaile<l report of all the expenditures is submitted to the presi-

dent and acted upon l)y the board of trustees for approval.

NORTH CAROLINA.

North. Carolina Agricultural Experiment Station, Went Raleigh.

Department of North Carolina College of Agriculture and Mechanic Arts.

The North Carolina Station is under the control of the board of agriculture, which

has the direction of the State department of agriculture and the agricultural college,

the station officers being el(!cte<l annually and compensation l)eing fixed by the board.

The board has adopted the policy of leaving all funds-outside of salaries in the hands

of the director, to be expended in the way he thinks most desirable in the lines of

work submitted to and approved by him.

NORTH DAKOTA.

North Dakota Agricultural Experiment Station, Ayricullnral College.

Department of North Dakota Agricultural College.

The North Dakota Station is under the control of the board of trustees of the col-

lege, consisting of seven members api)ointed by the governor and cf)n(irmcd by the

legislature for terms of six years. Board meetings are held monthly. The station

council, consisting of the director and heads of divisions, outlines the work in the

committee of the whole, and carri«-s it out almost exclusively under verbal agree-

ment. No code of rules has been adopted.

OHIO.

Ohio Agricultural Experiment Station, Wnoslvr.

The government of the Ohio Station is vested in a boar<l of control "
consisting of

five members, not more than three of whom shall belong to thesame political party,

who shall be appointed l»y the governor, by and with the advice and consent of the

senate, and whose term of ofiice sliall be for five years." The board hoMsan annual

meeting in Cohnnbus beginning witii the first Monday in .\hvnli ;md special meet-

ings at other times and places upon the call of the president and upon the written

requestor two members of the board. The i>oar<i app<tint.s the director of the sta-
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tioii ami (ixos the salaries and terms of all ollicers and eiiiploypes of the station.

The director is >;i\»'n contml of tlie affairs of the station in all its dei>artnients and is

made responsible to tiie lioanl fm- tiie ellieiiMit inanaf^einent of station affairs. Willi

the approval of the l)oard, he appoints ehiefs of the departments, assistants, and other

employees, and assi<,'ns tliem to their respective dnties. lie has the jxjwer to sns-

pend any otlicer or other emjiloyee of the station for canse, but must at onco rei>ort

his action, with reasons for it, to the Imanl of control for final action. Tlic followinj^

by-laws liave been adopted:

r>v-L.\ws oi' THK Ohio .Vdincn/riKAi. Kxi'kiument Station.

DEI'AirrMKNTS.

(1) I'nder the "general manau'i'nient and control of the director the .station shall

be organize<l in four administrative departments, namely: (1) Executive depart-

ment; (2) Agricultural department; i'.^i)
Ilorticnltiiral dciiarfincnt; and (4) Depart-

ment of i)lanf physiology and pathology.
The director shall have immediate charge of tlie executive department, and the

other dejmrtnients shall he respectively under the management of chiefs, to be style(l

"Agriculturist,"
"
Ilorticulturi.st," and "Botanist."

(13) The executive department shall include all lines of work not specifically

assigned to other departments. Within this department shall be established sections

of chemistry, entomology, and animal pathology, un<ler charge of a chemist, an

entomologist, and a veterinarian.

(8) The agricultural dejiartment shall be under the supervision of the agricul-

turist, who shall be superinten<lent of the farm and of the field, feeding, dairying,
and breeding experiments.

(4) The horti(ailtural department shall be under the supervision of the horticul-

turist, who shall be sn])erintcndent of orchards, gardens, and greenhouses, and of

ex])eriments with fruit and vegetables, including potatoes.

(5) The department of plant physiology and pathology sliall be midcr the super-
vision of the l)otanist, who shall be superintendent of the plant pathological labora-

tories and of investigations in hotany and plant physiology and pathology.

(6) The department chiefs shall have authority to em2)loy such assistants, fore-

men, and laborers as may be required for the execution of their w<jrk, su'oject to the

ap])roval of the director and the board of control.

(7) The department chief longest in service shall be vice-director of the station.

EMPLOYEES.

(1) Hours oflahor.
—

Assistants, foremen, teamsters, and laborers employed l)y the

month or year will be recpiired to observe such hours for service or labor as may l)e

designated by the chief of the department in which they may be employed. Ten
hours will constitute* a day's work in the average for men, and nine hours for women,
but this time must be exclusive of time consumed in caring for teams and in going to

or from the field or place of work, and in cases of emergency the station may require
more than ten hours' work for a few days at a tinie without extra compensation.

(2) Sunday labor.—Ever}^ assistant, foreman, or other laborer employed by tlie

month or year will be required to perform, without extra pay, such share of the

necessary work of caring for laboratories, ti>anis, live stock, dairy, greenhouses,

gardens, orchards, and fruit plantations on Sunday as may be allotted him by the

chief of his department, this work to be counted as part of the duties for which his

salary or wages is the full compensation.

(3) HoUduya and vacations.—A\\ enqjloyees of the station who are engaged by the

year will be permitted to lose two weeks' time each year without reduction of salary
or wages, this time to be taken during the following-named holidays or at such
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other tiine.s as may Ix' nuitually agreed upon })y the employee and the chief of his

dei>artment. When mure than two weeks' time i.s lost, inclusive of holidays, a

corresponding ri'dnction of pay will J>e matle. Employees engaged by the month
for six months or longer will be permitted to lose such of these holidays as may
occur during their term of service without reduction of pay.
The holidays referred to are as follows: The first day of January, the twenty-

second day of February, the thirtieth day of May, the fourth day of July, the first

Monday in September, the day set apart by llie govenidr df the State for thanksgiving,
and the twenty-lifth day of December.

(4) fSniokiiKj (tiid the uae of inloxicntirui drinks.—Smoking when on duty, and the

use of intoxicating drinks or visiting of liquor saloons at any time, whether on or off

duty, are positively prohibited.

(5) Proirrtlon of rrrordx (ind propcrti/.
—It shall 1ie the duty of every employee of

the station carefully to guard it.s work, records, and property; to 2)revent interference

with stakes, labels, or other records; to prevent the taking of fruit or property with-

out the consent of a chief of department, and to report promptly to his chief any
accident, mistake, or interference that may affect the results of an experiment.

(0) Any infraction of the provisions of this article, tlu' liabitual use of profane or

obscene langui\ge, or the commission of any other act contrary to the statutes of Ohio

by any employee of the station, shall be sufficient cause for the immediate dismissal

of such employee from the station's service.

OKIjAITOIMA.

Oklahoma Agricultural Experiment Station, Stillwater.

Department of Oklahoma Agricultural and Mechani(!al College.

The C)klahoma Station is governed by the board of regents of the college, which
consists of the governor of the Territory, ex officio, and five members appointed by
him, with the approval of the Territorial council, for a term of two years, or until

their successors are appointed. The law nvjuires four regular meetings during the

year.

The director of the station is held responsible by the board for the work of the

station and the projier management and expenditures of its funds. P^ach year, at the

June meeting of the board of regents, the director i)resents a statement of the lines of

investigation proposed for the next fiscal year. This statement, together with

financial estimates, is prepared after consultation with the individual members of the

station staff, and nn its being approved by the board becomes the basis of next year's
work.

All purchases are made on orders issued by the director. No fixed appropriations
are made to each of the departments in the station, for tlie reasons that in many cases

twof>r more departments are concerned in the same investigation, and it is the jiolicy

of tiie station to encourage its officers to regard the work of the station as a unit

rather than an aggregation of disconnected parts.

No meetings of the station staff are held, but in all cases the director consults with

the members affected by any subject under consideration. The effort is to conduct

the station's affairs as nearly as may be in the same manner as a corporation dependent
on its success for its existence would be conducted.

ORKGON.

Oreg'on Experiment Station, Corvallis.

Department of Oregon State Agri(;ultural College.

The governing board of the Oregon Station is the board of n^ent.s of the colh^ge,

which consists of the governor, secretary of state, sujx'rintendent of public instruc-
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tiuii, uml llu' iiias(c'r (if the Stati' jrran^rc, t-x ollicio, aii<l nine ihciuIkts appointed l>y

till' ^'(ivcriiur for tcriiis of niiu' yi-ars, and <Mn(irnu'd liy the .^eiiato. Tliia board liius

general nuinajrenienl of all station affairs, and has a<lopted hy-laws aw follows:

By-Laws ok tiik Boaud oi' Uioiiknts, Static A<;ki( ri/riuAi, Coi.lkoe asm Experi-

MENT Station.

ARTin-E I.

(1) Tliere shall bo an annual ineetinj^of this lioanl held at the coUefxe buildinp,

Corvallis, Oro^., on the tliiiil Wednesday in July of each year, at 2 o'clock p. ni.,

which meeting may continue from day to day or adjourn to a day definite as the

board may determine.

(2) There shall be a seniiannnal meeting of this board held at the college Imikl-

ing, Corvallis, Oreg., or at such other place as the board may lix, on the first

Wednesday after the first Monday in January of each year, at 2 o'clock p. m. Said

meeting may continue from day to day upon its own motion.

(8) Special meetings may be called by the i>residentatany time, and shall be called

by him upon the written request of three or more members of this board, stating the

object or business for which said meeting is called.

(4) At all meetings of this l)oard seven meml)ers are necessary to constitute a quorum
to do business as a board.

ARTICLE II.

(1 ) The oflRcers of this board shall consist of a president, secretary, and treasurer,

said officers to be elected at the annual meeting in July, 1895, and to hohl office for

two j'oars, or until their successors are elected.

(2) There shall be elected biennially, at the July meeting of the board, an execu-

tive connnittee of five from its own membei's, three of whom will c(mstitute a quorum
to transact business.

ARTICLE III.

(1 ) The president shall fireside at all meetings of the board, execute and sign all

official ]iapers and documents authorized and required by the action of the board.

He shall submit at the annual meeting in July of each year, addressed to the gover-

nor, a detailed report of the receijjts and disbursements, showing the condition,

financial and otherwise, of the college and station, with such suggestions and recom-

mendations as may be deemed necessary for the advancement and promotion of the

college and station. He may direct the secretary to issue all notices of special meet-

ings, when called l)y him upon his own motion or upon the written reipiest of mem-
bers of the board. He shall perform, when required by the action of the board, all

duties consistent with the office he holds, and the enforcement and compliance with

tlu> orders of the board of regents in the management of said college and station.

(2) The secretary shall keep minutes of the meetings of the l)oard and of the exec-

utive committee. He shall countersign and attest all papers, documents, or bonds

ordered by the board. He shall have the custody of the corporate seal and adix the

same to all such documents rccjuiring his official signature. He shall w'rite all com-

munications, issue all notices when so directed or required for meetings of the board

or for any other purpose.
All notices for meetings of the board shall be addressed and mailed to each mem-

ber thereof at his post-oifice address at least ten days prior to the day of meeting:

Provided, that in case of emergency, and under instructions from the president, less

time may be given. He shall annually prepare and submit at the meeting in July,

a report showing the receipts from all sources on account of the college and station,

and also showing the disbursements during the year. He shall perform all other

duties consistent with and pertaining to liis office, or that may be from time to time

required of him by action of this board.
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(."i) Thu treasurer shall execute a <,'o(>d and sufficient bond, in such sum a.s may he

required hy action <if tlic hdanl, with sureties to he approved as may he directed l>y

the hoard of re<;ents, said hoiid to he tiled with the secretary after its approval, lie

shall make written recpiisitions from time to time on the secretary of state or other

I)arties having; the custody of funds api)licahle by law to the supjjort of the State

agricultural college or experiment station. He is authorized to receive, indoi-se, and

receipt for all and any moneys for and on account of the State agricultural I'ollege or

experiment station. lie shall keep a full and accurate account of all funds coming
into his hands and the disbursements on account of said college or station, and shall

duly account to the board of regents, whenever required by resolution of the board,

for all moneys in his hands, custody, or control. He shall prepare and submit at

the animal meeting in July of each year a full and complete detailed report for the

year then expiring, showing the amounts received from time to time, and the source

and upon what account; and also a detailed report as to the disljursements; said

rei)ort njust include and show the financial condition of said college and station. He
shall also prepare and submit to the United States authorities, from time to time, such

reports of the receipts and disbursements on account of the college and station as may
be required by such authorities.

(4) The executive committee provided for in Article II shall execute and enforce

the ordei^s and rules of this board, call meetings of said committee, act upon and

direct all matters appertaining to the management of said college or station requir-

ing the action of the board of regents during the internal or recess between the meet-

ings of the full board. It shall keep a record of all its proceedings, and the same
shall br reported at the lirst subsequent meeting of the board of regents.

ARTICLE IV.

(1) The hoard of regents shall select and appoint a president of the college and

director of the station, vice-director of the station, and all i)rofessoi"s, teachers, and

assistant teachers deemed necessary by them, and fix the salary receivable by each.

Such appointive shall hold office during the pleasure of the boaid and shall be remov-

able by the board at any time; the salary of any appointee removed by the board

shall cease from the date of such removal.

July li), 1899, by motion, the clerk and purchasing agent and the printer were

placed on the same footing as to term of office as those mentioned in the said

by-law.

(2) The board shall at said annual meeting in July, or as soon thereafter as is

practicable, prescribe and define the duties of president of the college and station,

the professors, teachers, and assistants, for the ensuing year, or until changed by
action of the board of regents, and prescribe the studies and pui-suitti to be taught in

the college and station. * * *

ARTICLE V.

These by-laws may be altered, revised, or amended at any regular meeting of the

hoard upon a resolution offered in writing designating the change, alteration, or

amendment proposed, ujx)!! a vote of two-thirds of the niemi)ers present. If the

amendment is to he acted ujmiu at a special meeting, then the notices to the mem-
bers calling said meeting shall state the j)roposed amendment, which must then

receive the votes of two-thirds of the mend)er8 present at such special meeting before

it shall he declared adoj)ted.

Adopted June 27, 1895.

TIk- vice-director nf tlie station was made director at the semiannual meeting

January, 1902.
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PKNNSYI^A^AN 1A.

The Pennsylvania Statu College Agricultural Exjjeriment Station, Slali'

College.

De]);irtiiiiii( <pf tin- I'ciiiisylvania State Collejje.

Tliu ^Hvcriiiiii,' Ixtanl of tlif I'diiLsylvania SUitioii is tlie board of Inistet'.s of tlie

collej^o, wliicli is reitre.sented in the interval between meetings by an executive eoni-

niittee coniripting of five members. The governor, secretary of the <'onimonwealth,

secretary of internal affairs, a<ljutant-<,'eni'ral, sii])ei'in(('n<l('nt of public instruction,

anil the State secretary of agricuhure are ex-ulHcio members of tiie board of trustees.

A standing committee of five, known as the advisory committee, consults with the

director regarding the work of the station, and makes recommendations to the board,
l)ut has no executive i)owers. Tiiis committee meets four times a year. The gen-
eral policy of tiie board regarding the station is to give the director large liberty

of choice regarding the work and methods, hokling him responsible for results. No
definite code of rules has been adopted.

I'OllTO RICO.

Porto Rico Agricultural Experiment Station, Mayagnez.

Under the supervision of A. C. True, Director, Office of Experiment Stations, United

States Department of Agriculture.

The act of Congress approved March 2, lifOl, making appropriations for the

Dei)arliiu'nt of Agriculture, i)rovided for the establishment and maintenance of an

experiment station in Porto Rico, to be under the control of the Sei-retary of Agri-

culture, who manages the station through the Office of Exi)eriment Stations, the

Director of which has general supervision of this enterprise. The immediate

management of this station is under the special agent in charge.

JIIIODE ISI.AT«4^I>.

Rhode Island Agricultural Experiment Station, Kiiir/Hfon.

DepartiiK'iit <if Khodc Island C'ollege of Agriculture and Mechanic Arts.

The governing board of the Rhode Island Station is tlu' jjoanl of managers of the

college, which consists of five members, appointed by the governor of the State.

The term of office is five years, one member retiring annually. ^Teetings are held

regularly once a month, and sometimes more frequently. Tw(j members of the

board are appointed a special committee on experiment station, wliose duty it is to

recommend to the 1)oard such changes, additions, etc., as may seem desirable.

The rules adopted by the board of managers are as follows:

RULKS OF THE Bo.VKl) OK MANAGERS OF THE RlIODE IsLAXU AgRICULTUKAL

Experiment Station.

(1) The director of the experiment station, heads of divisions and their first

assistants, and the i)resident of the college ex oflicio, shall constitute tlie station

council. A secretary shall be ajipointed by the council, whose duty it shall be to

keep an accurate record of the meetings.

(2) The station council shall meet monthly, or as often as shall be deemed

necessary for the best interests of the work of the station.
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(3) The lieads of divisions j^luiU report to tlu' couiuil the comlitioii (tr i(n);^ress of

experiments already l)efiiin and sujigestions in reganl to new exi)eriments. The
din'ctnr sliall consider these rejiorts, devise means and methods for e(intinnin<^ the

exjierimentH be;^im, if advisable, and formulate jjlans for new AVork, subject to

the approval of the l)oard of managers.

(4) All mend)ers of the station staff are required to attend to their duties promptly,
and a failure to do so without a reasonable excuse, rendered in writing to the director

of the station, will subject the delinijuent to the deduction of salary to the proportion
of time lost, or dismissal, as may be determined by the board.

(5) The ilirector shall present to the board of managers, on or ])efore the regular

meeting in March of each year, a list dr plan of the experiments jjrojtosed for the

season following for their approval.

DUTIKS OK THE DIRECTOR.

The director >)f the experiment station is charged with the responsibility and

general ovei-sight of all work done in the various divisions of the station, and shall

Itreside at all meetings of the stati<m council. He shall see tiiat the l)u]letins are

issued by the station in accordance with the Hatch Act, so called. He shall

annually, in the month of July, make to the board of managers in writing a report
of the work of the experiment station for the year ending on the jirevious June 30,

including reports of the heads of divisions. He shall have general oversight and
care of all station property.

HEADS OF DIVISIONS.

The head of each division shall conduct with due diligence and care the experi-
mental work ]>roperly belonging thereto, and ap])roved by the board, keep all

necessary records in permanent form and in such manner that they may ])e readily
imderstood by anyone, and be responsible for the property of his divisi(jn.

SOUTH CAIIOI.1NA,

South Carolina Agricultural Experiment Station, Clemson College.^

Department of Clemson Agricultural College.

The governuK-nt of Clemson College is vesteil in a Ixjard of thirteen trustees, seven

of whom are testamentary and six are elected by the State legislature. This board

has c(jntrol also of the experiment station. Immediate sujiervision of the station is

delegated to an exi)eriment station conuuittee of three niend)ers of the board. This

committee is recpiired to meet at least twice eveiy year, and at any other time the

director may re(iue.*Ht. Itinspects the station property and examines into the conduct

of station affairs, and reports upon the same to the board of trustees. The following
extracts from the rules of the trustees apply to the experiment station:

EXPERIMENT STATION.

The president shall preside at all meetings of the station staff, shall approve or

reject n>i|uisitifms, approve bills authorized by him, ami see that no money is

expen<U'd except a>< ordereil iiy the board, and with the secretary and trcif^urer sign
all checks in payment of money ordered j)aid.

The professor of agriculture sliall be charged with all work of the station, con-

forming the same to the law of Congress and the rulings of the IVpartinent of

.Agriculture at Washington and the orders of tiiis board. He shall, at the March

meeting, report through the conuuittee on experiment station the experiments

"Telegraph ofllce, Cleiimm Cof/ctji;- exprt'ss ami freight address, Calhoun.
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coiuUicti'd ilurinj,' tin- yt;ir, ami what ('•xin'rimciit.'^ lie ihoiimscs to conduct (hiring

tlK' ciisiiiii},' yt'ur, witli tin- aiiioiiiit ncccs^irv, ami take the onlcr of tlii' l)oanl tliiTeon

for till' KiiiK". lie shall have jicneral supervision over all the divisions of the station

anil give general direction to the head of each.

Uri.I.KTINS.

Till' agricultural departnii'iit shall [ircpari-aiid issue at least six hullctius anruially,

covering the experiments in the department, and may send out 30,0UUof these publi-

cations to farmers in the State, if so many are demanded.

THK EXl'Kia.MliNT STATION COM.M m'KE.

The exitcriment station committee shall be composed of five members. This com-

mittee shall act as an advisory board to the director of the staticjn, but in no case

shall it undertake to control or direct what experiments shall be made or the man-
ner of conducting them. But if the work of the station and the character of the

experiments are not planned and conducted in accordance with their conception of

the law and rules of the Federal Department of ^Vgriculture, or in what they regard
as for the best interests of the people of the State, they shall report the facts to the

board, and the l)oard shall take such action thereon as it may see j)roper. This

connuittee shall meet at least twice a year and as often as it considers necessary for

the betterment of the station, or whenever requested by the director of the station.

It shall have control and supervision of all property belonging to the station, which

they shall inspect at least once a year. It shall closely inspect all the affairs of the

station, advise and counsel with the director, and shall report once a year to the

board the condition of the station, its property, and also the work being conducted.

It shall examine into the conduct and management of the station staff and ascertain

and report if the director, vice-director, and all the heads of divisions are performing
their duties, and recommend such matters and things as will make the station more

progressive and useful. The secretary of the experiment station shall act as secretary

to this committee and shall keep accurate minutes of its proceedings, and submit

these minutes to the board at least once a year for inspection.

This conmiittee shall i)articularly examine into the issuing of bulletins, and may
report to the board any default, or neglect, or extravagance in the execution of this

matter or in any other matter.

SOUTH L>AKOTA.

South Dakota Agricultural Experiment Station, Brookings.

Department of South Dakota Agricultural College.

The South Dakota Station is under the management of the State board of regents

of education. This body consists of five members appointed by the governor and

confirmed by the senate for terms of six years each. It meets two or three times a

year. The regulations of the regents regarding the expenditures of funds are

embodied in the following:

Amended Rules .vnd Regulations Adoi'Ted »v the Regents ok Educ.vtion of

South Dakota.

Resolved, That the president of each institution under the control of the regents of

education of the State of South Dakota be in all respects the head of the institution,

subject to such rules and regulations as the regents shall make for his government.

That, in the matter of expenditure, the following rules shall be strictly observed;
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the heads of departments in any institution shall have the power of purchasing sup-

plies, l)ut shall observe the foliowinj; method of i)rocedure:

That wiicnever it siiall be necessary to procure any instruments, supplies, or other

material, or hire any labor, he shall submit to the president of the institution, upon
a blank form provided for such" purchases, statement reciting the necessity for sudi

purchases, upon which rciiuisitiou the president shall make such indorsement as he

deems best, after which said reipiisition shall t)e handed to the secretary of the

institution and by him recorded in a book kept for such purposes.

The requisition shall then be forwarded to the chairman of the regent's committee

of the institution for final action.

If the chairman approves of the expenditure, he shall issue in duplicate to the

head of the department an authorization of the same, a detailed list of which

authorization said chairman shall furnish quarterly to each regent.

Hefore the head of the department shall transmit his order for supplies, labor, or

material, he shall show his authorization to the secretary of the institution and shall

have his order stamped with a suitable rubber stamp, which shall clearly indicate

that such expenditure has been properly authorized and that there are funds availa-

ble for payment of the .same. He shall then obtain two blank vouchers to send

with the order so that they may be properly receipted.

When the goods are received he shall promptly check up the same and shall cer-

tify that the supplies or labor have been actually furnished and shall attach hia

original and duplicate authorizations to the bills which shall have been made in

duplicate and properly receipted and shall present them to the secretary who shall

complete and forward the vouchers at the end of month.

In the ca.se of supplies or other materials, the head of department shall take them

upon his abstract of property l)elonging to his department.
In any case where no funds are availal)le for such purchase the secretary shall

make such statement upon the original requisition for the information of the chair-

man of the regent's committee.

Any head of department, instructor, or other employee who shall purchase any
supplies, or other material, or who shall hire any labor without first obtaining the

proper authority, shall be held personally responsible for such expenditure, and his

sjilary may be held up until satisfactory settlement shall be made with the regents
in c-harge of such institution.

Any rules or parts of rules in conflict with the above regulations are hereby

repealed.

He it understood, however, that all rules relative to the amount of purchases to be

paid by the chairman are still in force.

In the case of the experiment station all requisitions shall receive the signature of

the director of the station.

Every authority which shall be i.ssued shall be considered to terminate with June
30 of each year, and shall in no ca.se be used in the following year.

A copy of these rules and regnlations shall be furnished to each and every person
in the employ of the regents of education, and shall be considered in force on and

after .luly 1, 1899.

TENNESSEE.

Tennessee Agricultural Experiment Station, Knnxi'ille.

Department of the University of Tennessee.

The Tennessee Station is governetl by the board of trustees of the university,
which consists of 30 members, elected by the board for life and apjjroved by the

legislature. It meets twice a year and directa the workings of the university and

S. Doc. 148, 58-2 20
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staliiiii. Tlu-n" is a roiiiiiiitteo in iimiu'diuto rharjio of lln' fxperiiiieiit shiUoii. The
irlatioiis of Ihi' station to tlio presitU'nt of the univcTsity and latiT to the director are

set fortli in tlie following extracts from the minutes of the hoard of trustees. In the

afireenient with the jjresident, recorded on the minutes of the board for July 25, 1887,

appears the follo\vin<r:

"The said president shall Ik- the iinancial head of the university and of the experi-

ment station, and all api>lications for the appropriation of money shall como throuj^h

liini and receive liis indorsement; all ai)propriation8 shall he for specific purpose.s, and

all hills from the university and tlie exj)eriment station shall he aj)proved l)y him

l)efore payment, and they shall be i)aid out of the appropriation made for the par-

ticular i>urpose for which the bills were created.

"That he shall have general charge and oversight of the university, the farm, and

the experiment station, shall fix and regulate the courses and means of instruction

and experimentation; he shall make all regulations for tlie government of the uni-

versity and the experiment station, and shall determine and direct the work of all

the officers and agents of the same. * * * Provided that the courses of instruction

and the work of the experiment station shall be in conformity with the act of Con-

gress of July 2, 1862, and the act of 1887 establishing experiment stations in connec-

tion with the colleges in the several States, and with the several acts of the legislature

of Tennessee api)licable to the university.

"That all official communications and requests addressed to the board, and all

orders for the faculty, shall ))e made through the president."

At the meeting of July 8, 1890, upon the request of the president. Prof. F. Lamson-

Scril)ner was made director of the experiment station as well as botanist, and it was

stipulated at that time that the relations of the president to the boanl and the station

remaiiu'il unchanged, that the director was U) be an executive officer under thebcjard,

the farm connnittee, and the president, in charge of the detail work of the station.

At the meeting of the board of June 5, 1893, a report was adopted setting forth

again :

"First, the experiment station is a department of the university, and like the other

departments shall be under the general control of the president, aided by a committee

of the trustees, to be called the ex])eriment station committee.

"Second, the president shall be the financial head of this department, as of all

others, and all the funds of the station shall be appnjpriated ])y the board upon his

recommendation and for specific purposes, and paid out only on warrants approved

by him, whicli must l)e fully itemi/.ed.

"Third, the officers and assistants of the experiment station work shall be nomi-

nated by the jiresident, with the recommendation of such compensation as they

should receive," etc.

On jSIay 14, 1901, A. M. Soule was made vice-director, and on February 3, 1903,

director. On the latter date his duties were outlined as follows:

"The director of the experiment station shall be in charge of correspondence,

pul)lication, bulletin distribution, arrangements for institutes, and the routine work

of the station. He shall coordinate the work of the botanist, horticulturist, chemist,

liljrarian, and other officers of the station and direct and assist them when necessary.

He shall report to the president and through him to the experiment station committee

and the board.

"The duties of the botanist, liorticnlturist, chemist, librarian, etc., shall be as

heretofore, subject to the general supervision of the director, who shall see that they

execute the work committed to their care in a proper manner. They will report to

the director and through him to the president, the committee, and the board."
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TEXAS.

Texas Agricultural Experiment Station, College iStation.

Department of the State Agricultural ami IMechanical College of Ti'xas.

The Texa.s Station i.s governeil by the board of directors of tlu^ college, coiiKi.sting

of eight iiu'ndx'r.s appointed by the governor and holding ofHce for six years. The
board distributes the funds of the station among the different divisions at the

beginning of each fiscal year. ^Meetings are held quarterly if necessary, but usually
less often. The board has no written by-laws. All new lines of experiment work
must be authorized by the director before being carried into execution.

UTAH.

Agricultural Experiment Station, Lagan.

Department of the Agricultural College of Utah.

The governing l)oard of the Utah Station is the board of trustees of the agricultural

college, which consists of seven members, appointed Ijy the governor and confirmed

by the senate for terms of four years each. A State law provides that the trustees

shall have charge of the experiment station, purchase land, erect buildings, and ap-

point necessary officers and assistants to conduct the experiments. Such jiortions of

the by-laws of the board of trustees as relate to the experiment station are given
herewith :

ExcKKi'rs KKoM By-l.vws ok tue Board of Trustees of tue Agkicultur.vl

College of Utah.

chap. ii, sec. 5—duties of the secretary.

The secretary shall attend all meetings of the board, keep a record of its proceed-

ings, and the proceedings of the executive committee, which shall embrace copies of

all contracts entered into, and a mimite and accurate record of all receipts and ex-

IH'uditures. lie shall have charge of all books and accounts of the board, and all

records, contracts, bonds, and documents of the college and the experiment station,

lie shall keep .separate accounts of the different funds, and perform all duties that

pertain t<» the oliice of secretary, or that may be required by the board or the execu-

tive committee.

Before entering upon the duties of his office he shall execute to the trustees a bond
in the ]>enal sum of five thousand dollars, with two sureties to be approved by
the board, conditioned for the faithful j)erformance of his duties, which bond, when

approved by the board, or the executive committee, shall be filed w itii the treasurer.

He shall be allowed the necess'ary expenses incurred by him in the jjerformance of

his duties under the direction of the board, or any of its committees, upon vouchers

made in the usual manner.

CHAP. II, SEC. 6 nUTIE.S OF THE TREASURER.

The treasurer shall qualify by taking the constitutional oath of office, and by giv-

ing bonds for the faithful i>erformance of his duty, with suflicienf sureties, to the

State of Utah, in such sum as may be delermint'd by the board of trustees. Saiil

bond must be approveil by and delivered to the secretary of state.

The income and revemie of the college shall be \n'u\ to the treasurer, ami he shall

pay out the same on (checks, subject to the direction of the board or the executive

conunittee.
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( 11 AI-. Ill, SKC. ()—DITIKS OK ( I ) M M ITTK K l>N ACiRICULTl'KH.

Till' (•iiiiiiiiitlt'c nil a^ricnlturi' sliall have cliar^'c nl' the agricultural cxixriiiifiit

station ill all it.< lU'iiarliiu'iits and of the (Icparlnnnts of instruction in agriculture.

It shall rt'coniniiMKl to tin- hoard the piirchasi' of siiitahic lands, niachiniTy, live

stock, vti-. It shall, with the advice of the i)rcsi(lcnt and faculty of the college,

inaki' rules and regulations for organizing and conducting institutes for the instruc-

tion of the citizens of the State in the various hranches of agriculture, and shall

i-ause to he [tiihlished and distrihuted :iii annual re]iort of such work.

CIlAl'. IV, SEC. 1—OFFICEKS AM) KMlM.oYKICS ol' TIIIO Col.LEOE.

The board of triLstees shall appoint a president of the college, a director of the

experiment station, and such [irofessors, instructors, assistants, and other otHcers and

employees as the interests of the institution may require.

CITAr. IV, SEC. 3—DlTlKS ol' THE DIKECTOH oK THE EXl'EKIMENT STATION.

The director of the experiment station shall, in accordance with the regulations of

the hoard of trustees and under the general supervision of the i)resident of the

college, have general charge of all the work in the several departments of the exper-

iment station.

CHAP. IV, SEC. SALE OF PRODUCTS.

The salable products of the several departments of the colli'ge and station shall be

sold for cash. The employees who may dispose of such i)roducts shall issue receipts

in duplicate for all moneys received, giving the original receipt to the purcha.ser and

retaining the duplicate in book form as a record of sales. The persons who make
the sales shall report to the secretary and deposit the cash on hand on the first busi-

ness day of each month.

vp:rmo:nt.

Vermont Agricultural Experiment Station, Burlington.

Department of I'niversity of Vermont and State Agricultiual College.

The board of control of the Vermont Station consists of four members of the board

of trustees of the university, the president of the university, an ex-governor of the

State who has served since 1886, and two i)ractical farmers who have served con-

tinuously since 1890. One half of the trustees of the university are a self-perpetuat-

ing body, while the other half are elected by the State legislature for terms of six

years. The duties of the board of control comprise the general oversight of station

affairs, the authorization of lines of work, the auditing of bills incurred, and, in

general, the shaping of the policy of the station. The general policy of the board as

regards work, officers, expenditures, etc., is, while exercising a general supervision,

to leave both incei)tion and details of scientific work to the staff and to leave it free

to make minor expenditures. Proposed expenditures of medium amounts are usually

referred to the director, and of large amounts to the board. The board holds monthly

meetings. The board of control has never formulated any rules, regulations, or

by-laws.
VIRGINIA.

Virginia Agricultural Experiment Station, Blacksburg."^

Department of Virginia Agricultural and Mechanical College and Polytechnic
Institute.

The governing board of the Virginia Station is the board of visitors of the college,

which consists of nine members, appointed for terms of four years by the governor

"Express and freight address, Christiansburg Depot.
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and cuntirined l)y the State senate. An executive committee of the boanl of visitors,

known as tiu' JKjanl of control, has iinnie<liatt' rharpe of station affairs. This com-

mittee meets quarterly. The <lirector is the executive officer of the station, has

charjje of all correspondence and j^eneral direction of work, suggests lines of investi-

gations, edits puhlications, audits accounts, etc.

It is supixtsed tliat the Ixiard has never a<lopted rules and n^ulations governing

the station; at lea.^t none have been adopted since the records of the station were

burne<l a few years since.

wasiiix(;tox.

Washington Agricultural Experiment Station, I'uUman.

Dei)artinent of Washington Agricultural College an<l School of Science.

The board of control of the Washington Station is the board of regents of the col-

lege, which consists of five members, ajiiMjinted 1)y the governor, with tlie consent of

the senate for terms of six years. The board elects a j)resident and a treasurer

from its own numlier, and the president of the college serves as secretary. Meetings
are hehl bimonthly. The policy of the board of regents regarding the organization

and government of the station is set forth in the following resolutions, adopted in

December, 1901:
^^
Resolved, That the following system of organization of the experiment station be,

and hereby is, established. There shall be a director, who shall have the oversight,

direction, and management of its work, and who shall determine finally upon all

questions of the college and the ajiijroval and direction of the board of regents. He
shall bear the same relation to the i)resident of the college as other heads of depart-

ments of the college.

"There shall be a station staff, consisting of the director and the scientific workers

selected by the board of regents. The staff shall hold stated meetings at least

monthly, at which it shall discuss and vote upon questions concerning the general

policy of the station, methods of experiment station work, the advisalnlity of under-

taking or i»ursning certain lines of work, the conducting of farmers' institutes, the

bulletins ami rejjorts to be issued, their contents, and the size of the edition to l:>e

issued, and such other matters as may tend to i)romote the efficiency of the station.

The director shall preside at all meetings when i)resent, and shall appoint a presid-

ing officer pro tem who shall j>reside in the absence of the director. The staff shall

ke«'p a record of its proceedings and its recommendations. The final decision and

direction of all matters shall rest with the director, subject to the ajtproval and

directi(»n hereinafter provided."

WEST VIRGINIA.

West Virginia Agricultural Experiment Station, Morgantoum.

Department of West Virginia University.

The governing board of the West Virginia Station is the board of regents of the

university, which consists of nine meml>ers appointed by the governor for terms of

six years. Innnediate supervision of station affairs is a.s«igne<l to a committee of

three, called the station committee. An auditing committee of the board of ri*gents

is aniuialiy apjxtinted to audit the expenditures of the station. No system of rules

governing the experiment station has ever been fonnulated. Its relation to the

imiversity is the same as that of other de]>artments. The director of the station has,

from time to time, Ik-ch given authority to employ various labor, |>urchii.<e various

su|)plies, an<l engage in various experiments, l)ut this has been done by spe»'ial order

of the regents.
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WISCONSIN.

Agricultural Experiment Station of the University of Wisconsin, Madison.

Department of the University of Wisconsin.

The Wiscoiifiiii Station is governed I))' the hoard of ri'j,'C'iit.s of tlic university, con-

sisting of the State snperint«ndent of i)iil)Hc instruction and the i)resi(U'nt of tlie

university, ex ollicio, and one meniher from each Congressional district and Iwn
meml)ers from tlie State at large, apiiointed l)y the governor iind liolihng oflicc for

tliree years.

Innnediate ovei>!ight of tiie agricultural college and the experiment station is

delegated to a connnittee of the board of regents, comprising the president of the

university, ex oflicio, and tive mem})ers of the board.

The regents have adopti'd a code of general l)y-la\vs, but no special rules governing
the experiment sfcition or the agricultural college have been adojjtt'd. All communi-
cations regarding the board of regents or agricultural conmiittee are brought to tlie

attention of the president in a coTumunication addressed to him. lie either acts

upon it or takes it to the board. There is no direct communication between the col-

lege professors and the university officials as regents, everything going througli the

director of the station and i)resident of the university in due form.

WYOMING.

Wyoming- Agricultural Experiment Station, Laramie.

Department of the University of Wyoming.

The Wyoming Station is under the control of the board of trustees of the university,

consisting of nine mend)ers appointed l)y the governor for terms of six years. The
rules and regulations adopted by the board are jis t\)ll()ws:

Rules ANn.REOULATmxs of the Board op Trustees of the University op Wyoming
Foit THE (tovernment op the Wyoming Experiment Station.

Ursolrtd, March ;?6", 1S9I, hij llie hoard of trnHtrra of the Ihiirer.tHi/ of Wiioinlvfj, That

there be, and hereby is, creati'd a department of the university, which shall be known
under the name and style of College of Agriculture, which shall include instruction

in agriculture, horticulture, and the related sciences; also instruction in the mechanic

arts and military science and tactics.

Whereas under an act of Congress approved March 2, 1887, provision is made for

the establishment of agricultural experiment stations in connection with the colleges

of agriculture in the different States:

Uraolvfd Inj the hoard of trvufres of tlie Umvcr.fU// of Wyoming, That there l)e, and

herel)y is, created a department in connection with the college of agriculture, to be

known under the name and style of the Wyoming Agricultural Experiment Station.

Said station shall be in the immediate charge of an executive committee of three

members, selected from the Ixjard, subject to such rules and regulations as may be

adopted for their government by this board.

Resolved, That the following plan of organization and rules and regulations of the

experiment station be, and the same are hereby, adopted :

(1) The executive committee shall liavc immediate cliarge of the experiment
station and all substations that may from time to time be created by this board.

They shall approve and adopt all plans for experimental work upon recommenda-

tions of the station council hereinafter ])rovided for, and all matters that may l)e

prepared to be issued in the form of bulletins; audit and approve all bills created in
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behalf of the stations, and they shall submit estimates to the Ijoard upon which to

base ai>i)n)i)riati(»ns of the station fund; they shall submit an annual report to the

board and a report at sueh other times as the board may order.

(2) The office of director and agriculturist of the experiment station is hereby

created, who shall be chosen by the board of trustees, and his compensation shall be

fixed by the board.

The olhce of botanist, horticulturist, and membei-s of the working staff shall be

created and filled by the board f)f trustees.

The otHces of assistants in the different sections maybe created, (ilicd, and com-

pensations lixed by the executive committee.

The director, secretary of board of trustees, and principal workers on the exj^ri-
ment station, I'xduding superintendents of substations, shall constitute the station

council, which shall hold meetings as may be determined, and keep a record of its

proceedings.

The station council shall submit plans for experiments to the executive committee,
an<l propose and submit matter for pul)lication in the form of bulletins.

The printing of l)ulletins shall be in the charge of the director and secretary, but

no publications shall be made unless authorized by the executive committee an<l the

edition prescribed Ijy said committee.

The director shall have charge of the distribution of all l)ulletins, and shall exer-

cise the franking })rivilege in connection therewith.

General authority is hereby vested in the executive committee to organiy-e and

carry forward the work of experiments for the season of 1891, and until further orders

of this board.

The treasurer of the university is hereby authorized to receipt to the State treas-

urer for all money that may be granted by Congress on account of said stations. He
shall keep a sejiarate account of said fund and submit an annual report of the receipts

and disbursements on account thereof.
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MlixNT STATIONS LOR ll)():L

By C. C. Georgeson, Special Agent in Churge.

Station work has been in progress at Sitka, Kenai, Copper Center,

and Kainpart. At the three former stations regular forces of station

workers have been eniploN'ed, while at Rampart the cleared land on the

reservation has been cultivated for the station by a citizen of the

town. We have cooperated with licv. C. P. Coe in the cultivation of

a tract of 20 acres on Wood Island, and to a certain extent we have

cooperated with about a thousand citizens of the Territory by supply-

ing them with seeds and aiding their work by correspondence, in

return for which they are required to report results.

At the headquarters station we have given our attention mainly to

horticulture and particularly to establishing a small nurser}- with a

view to propagating and disseminating hardy varieties of fruit. Some

varieties of grain have been tested. The headquarters building has

been completed and a frost-proof cellar has been constructed for the

winter protection of trees and roots.

We began expci-iments at Copper Center, where 9 acres were culti-

vated, resulting in successfully maturing nr.my kinds of barley and

oats. Six acres more have l)een cleared and l)r()ken and a log house

has been put up for (juarters for the superintendent.
At Kenai Station 15 acres have, been under culture and 6 acres more

have been cleared and ])roken. The grain did not mature at Kenai

this year. It is liecoming apparent that grain growing is uncertain

near the coast. But forage can be produced in almndance, and it

seems wisest to contine our work at tliat station mainly to animal

industiy.

Tiie special agent lias, as in former years, supervised the weather

sei'vice in Alaska, consistinii' (Mitirelv of voluntarv observers. He has

also served as special disl)ursing agent of the Treasury Department and

as (luartermaster's agent of the War Department, in so far as these

functions might facilitate the investigations in hand.

The special agent visited the stiitions atCopi)ei' Center and at Kenai

the past season, and also other points on Cook Inlet.

'i'he corresj)ondence connected with all thes«^ matters lias been qnile

larg«! and has re<iuii"ed nuicli time and attention.
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.A BRIEF REVIEW.

Hoforo proceed i II >;• to consider in dctiiil the present j'ear's work, it

appears desirable to review hrielly the work aecomplished up to the

present time, in order to answer some of the (piestions which are asked

in rei,^ard to our work and the outlook for the future.

The Secretary of A<j;'riculture l)e<ran investit!;ation>! on the aorieul-

tural ])ossihiIities of Alaska in 18117. These investigations were limiti^d

that year, however, to journeys in the Territory l)y thi'ee gentlemen,

namely. Dr. Walter II. Evans, of the OfKcc of Experiment Stations;

Mr. lienton Killin, of Portland, Orej»'. ; and Kev. Dr. Sheldon Jackson,

general agent in charge of education in Alaska. The trips of the two
tirst-named gentlemen were confined to the coast region, Doctor Evans

going as far west as Unalaska, and also up Cook Inlet. Doctor Jackson

made observations along the Yukon wdiilo descending this river in the

interest of his own special work. Doctor Evans made on his trip a val-

uable botanical collection confined chiefl}' to economic plants, with the

view of learning what the comitry ati'orded in the line of native prod-
ucts. This collection was eventually placed in the National Museum.
The report of these three gentlemen is the first authentic information

given to the public in regard to the agricultural possibilities in Alaska.

It contains statements concerning settlements along the coast, the

native flora, and the individual views of the travelers as to the value

of the country.
In April, ISO.S, the writer w^as sent to Alaska to inaugurate actual

experiments in the growing of vegetables and cereals. Hardy vegeta-
bles had been grown by settlers in southeastern Alaska and at Kadiak,
but so far as can ))e learned, cereals had never been tried, and few if

any settlers in Alaska believed that they could be grown. He was

instructed to establish headquarters at Sitka, and to examine the coast

region with a view to inaugurate experiments at suitable points, and

to aid and cooperate with settlers in their efforts at gardening; to

ascertain the value of native grasses and forage plants as feed for live

stock, and particularly to experiment with their preservation in silos.

Before the writer became connected with the work a reservation

was made b}' the President of the United States, under date of March

28, 1898, of a tract of land on Kadiak Island, comprising about a

quarter section. The writer was instructed to establish the metes

and bounds of this, with a view to its use as an experiment station.

At Sitka a reservation was made in the somewhat broken mountain

valley back of the town for an experiment station, and ))y order of the

President the lot known as "Castle Hill," which was the only piece of

ground the Government had in the town which was not already dedi-

cated to some specific use, was set aside under date of July 18, 1898,



ALASKA EXPERIMENT STATIONS. 315

as the site for hoadiiiiartors l)uikllncr for the Aljisku cxpcriineiit sta-

tions. The reasons for locatinj]^ the headquarters station at Sitka were

accessibility and cUniate. It was deemed necessary to locate this sta-

tion at a point which could be readily reached by the Department and
whicli coukl at the same time be in reasonablj' easy connnunication

with the rest of the Territorj'. Sitka was deemed to l)e that point.
At that time there was no indication of a speedy o])(>nino- of the

interior. The coast rejjfion contain(>d practically tlie whol(> jjopulation,
and it seemed likeh' to remain the most important reoion for a long
time to come.

The climatic conditions at Sitka were typical of those prevailing
over nearly the entire coast region and came nearer to representing an

average, both as to rainfall and temperature, in that region than did

any other place which could be selected. Sitka was not selected

because the conditions were especially favorable to agriculture, either

as to soil or climate. On the contrary, it was held that it was unfair

to locate experiment stations in the most favored spots, inasmuch as

the results would l)e misleading when compared Avith results at other

places. On the other hand, it was apparent that whatever could be

done at Sitka could be done almost anvwherc else in the coast resrion,

and in some places much better; and in the light of later experience
the choice of location for the headquarters station is in all respects a

wise one.

Nothing was done toward improving the land or the erection of

buildings this 3'ear. The season was spent in examining other por-
tions of the coast region and making surveys of tracts suitable for

experimental purposes. One of these was the reservation at Kadiak

already mentioned. Another was the selection and survey of a station

at Kenai.

The Kenai Peninsula has several thousand square miles of agricul-
tural land on which grass grows abundantly. It can be readil}' cleared

and made into farms, and the soil is suitable for the growth of culti-

vated crops. A tract of 820 acres, which was deemed a fair average
of the land in that peninsula, was selected, and later reserved bj'

Executive oi-der for an agricultural experiment station. It is located

back of the village of Kenai, at the mouth of the Kenai River.

By the courtesy of the governor of the Territory, the Hon. John
G. Brady, who kindly lent us his garden for the purpose, we were
enabled to make the first test of vegetables, grains, and grasses in that

year. Many kinds were seeded, and it was found that early varieties

of barley and oats matured. So far as known, grain growing had
never before been attempted at Sitka or in southeastern Alaska, and
the fact that any grain matured seemed so incredi))le that even old

residents of the town did not believe that it could l)e done again.
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At Ska«i\v;iy Mr. (Joorj^;!' Sexton was (Miiploycd to ^^mw a iiiini))ei"of

varii'tios of v('j^otu))lcs and grains, aiul licrc tin- results wore the .same

as at Sitka. Oats, liarley, and llax matured, while all the coninion

hardy vegetables develoi)ed nornuilly and proved to he of high ([uality.

As the net result of the iirst season's work, it was learned that oiain

could mature in the coast region, and that settlers could hav(^ good

gardens, while the reconnaissance of the country resulted in the selec-

tion of locations for permanent stations. Observations of soil tempera-
ture and weather conditions were begun in the spring and carried on

through the season.

The outlook seemed so promising that foi' the fiscal year ending
,Iune 30, 1900, Congress appropriated $12,0(K) for the further investi-

gation of the agricultural possibilities of the Territor}^ and for the

inauguration of experimental work on the sites selected for stations.

The writer was again sent to Alaska, with instructions to ])egin the

erection of a headcjuarters building at Sitka, for which plans were pro-

vided; to ])egin the clearing and preparation of land both at Sitka and

Kenai, and to continue and extend the work of testing vegetables and

grains, not only at the chosen stations, but all over the Territorj'^ by
distri])ution of seeds to settlers.

Equipments were purchased for the Sitka and Kenai stations, con-

sisting of a yoke of work oxen for each place and the implements

required for pioneer work. Two assistants were employed, one to

take charge of the work' at Kenai and the other to 1)6 located at Sitka.

The expense of ])roviding equipments and the cost of transportation
and freight left comparativeh' little for the work of clearing and

improving land.

The headquarters l)uilding was begun—that is, the shell was put up
and the lower stor}^ so far completed that it could be occupied so as to

save rent.

The further testing of cereals, flax, clovers, and vegetal^les was con-

timied at the Sitka Station, and this 3'^ear the results were even more
favoral)le than the preceding 3'ear. Not only the barley and oats

matured, but also spring wheat was now tried for the first time. Red
clover seeded in the governor's garden in the spring of 1898 lived

througli the winter and made a most extraordinary growth, blooming
in abundance and many of the earlier blossoms maturing seed.

Some patches of cultivated ground were rented at Kadiak and simi-

lar tests inaugurated there. Here the work proved almost a complete
failure from several causes, the chief ones being that the soil was poor
and gravell}^ and that the early part of the growing season proved to

be unusuall}' dry.

We made our first test of the preservation of native forage in silo.

By arrangements with the governor we tilled the silo which he had

just completed with a rank grass, locally known as beach grass {E/f/-

mus mollis)^ which proved a success. We likewise tested silage at
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Junciiu l>v coopcniliou with Mr. Tbonuis Knud.son, who Wiis iiidiK-ed

to build a small silo in his l)arn the year before. Here the fora<^e like-

wise kept well, and j^avc satisfactory results in feedin*;- both horses and

cattle.

The clearin^i- of land proved to be a formidable task, especially at

Sitka, where the stumps were larj>e and very thick on the ground.

"We learned that this newly cleared land was practically sterile; that

cultivated plants will not o-row on it until its acidity has })een neutial-

ized and the in(>rt plant food made available by culture and action of

the elements.

At Kenai about 5^ acres of land were cleared and fenced. A selec-

tion of vegetables and grains were grown, and for new soil the results

were good. Early varieties of spring wheat, barley, oats, and part of

the flax and buckwheat matured. A log barn 34 by 12 feet was built,

as was also a small log silo.

Data as to conditions in other parts of the Territory were collected;

seed was distributed; observations of soil temperatures w^ere continued,

and the weather observer who was sent to Sitka Iw the Weather

Bureau in 1<S1)8 having been withdrawn, the work of supervising the

voluntary weather stations in the Territory was also assigned to the

Alaska experiment stations.

During the season of 19()0, while continuing work along the same

lines as heretofore at Sitka and Keniti, our chief energies were cen-

tered on learning what the capabilities of the interior were for agri-

culture, and the special agent spent much of the open season on the

Yukon. At Fort Yukon, situated north of the Arctic Circle, a tract

of land was selected for possible use as an experiment station and

surveyed; and a reservation of 320 acres was also made on the north

side of the Yukon, opposite the town of Kainpart, in about latitude

65° 30', and a superintendent was hired to ])egin work at the latter

place. A portion of the lower Tanana was also explored.
We cropped some of the new ground at Sitka. While early varie-

ties of barley, oats, and wheat matured, it was again demonstrated

that new land does not produce good crops. The growth was very
uneven, and the condition of the soil as 3'et not suited for experimen-
tation. Vegetables, too, did poorly on the new land. It l)ecame evi-

dent that it retpiired drainage, culture, and fertilization before good
results could be expected. This experience has been repeated every

year since.

In 1{»()1 it was demonstrated for the tirst time that grain would mature

on the Yukon, iioith of latitude (j5^^ N. Winter rye seeded in the fall

ot" IIHM) li\cd throuirh the winter and matured seed b\- (he begin-

ning ot" August. Barley seeded May 23 was ripe by the middle of

August. This was a valuable test. Mr. Isaac flones, who had l)een

at th(> Rampart Station since .Xugust. iJMid, resigned, not wanting to

stay there another winter, but in going out he maiie a reconnaissance
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of tlu' ri'yioii, Ix'twoL'ii Eaglo, on the Yukon, iind X'iilcU/, on Prince

William Sound. lie found larj^e- bodies of a<;ri(ultural lands, and

there was every indication that l'ai"niin«( could he made successful in

many places and o\-er lar«^e areas in this i-ej^ion.

At the Kenai Station a lo<^ iiouse was huilt for a station huildin^,

1^ acres ol" land were cleared, makin*^" the cleared land at that station

about 7 acres, and a number of <;rains and ve<(etabies were j^rown

successfully, tlioujjfh the grain did not mature as satisfactorily as

could l)e wished.

At the Sitka Station a l>arn 25 by 50 feet, 2 stories high, was partly

completed, and a cottage ;^0 by 14 feet, 1^ stories high, was built on the

farm. It was not completed. Much work was (expended on draining
and improving the land already cleared. We matured spring wheat,

barle}', and oats, and winter rye on old ground, and some varieties also

on new ground.
Seeds were distril)uted to about 500 residents of Alaska. The

supervision of the weather service was continued, as were the taking
of observations on soil temperatures. We began cooperative work
with Mr. C. P. Coe, of Wood Island.

Our main efforts during the year 1902 were directed to establishing

and etjuii)ping a station in the Copper River Valle}-. To this end

Messrs. F. E. Kader and J. W. Neal were sent to Copper Center in

Juh% where a tract was selected for a temporary station and clearing

begun. Mr. J. W. Neal was emplo3'ed as superintendent of the

station. He wintered at Valdez, and as soon as the trail was broken in

the winter he began hauling in the e(|uipnient. It was an onerous

task, ver}' hard upon both men and horses.

At the Sitka Station a stone foundation was put under the head-

quarters ])uilding; we never had money to complete it, so a little work
was done year by year. A blacksmith shop was l)uilt, and the barn

and silo were (completed.

At Kenai a cow was purchased as a beginning in live stock and 8

acres of new ground cleared, making 15 acres in all cleared at that

station.

The season for grain growing was unfavorable all along the coast,

and the grain did not mature well either at Sitka or at Kenat. Vege-
tal)les on the other hand grew satisfactorily.

The cooperative work at Wood Island was continued. For this the

station supplied fertilizers and implements, and Mr. Coe carries on the

work and reports the results.

THE OUTLOOK.

These investigations have proved that Alaska has agricultural capa-
bilities be3'ond the most sanguine expectations entertained live years

ago. We are also gradually learning to what lines of work each sec-

tion is best adapted. In southeastern Alaska and as far west as Prince
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William Sound gardcnini^ and berry throwing are undoubtedly the

industries best suited to the conditions. Grain can be matured in all

of this section, ))ut there are three drawbacks to its culture: In the

first place the amount of land suited to grain growing on a scale com-

mensurable with the ideas of American farmers is too limited. Except
in a few places, farms of moderately level land l)et\veen 5() and l(»(»

acres in extent arc hard to find. In the second place much of this land

is overgrown with spruce and it would be too expensive to clear it for

ordinary farm purposes. In the third place the excessive rainfall in

the early autunm renders it difiicult to secure grain crops in good
condition except now and then when the rains hold ort' later than usual.

In the coast region west of Prince William Sound there is but little

or no timber; instead the countiy is covered with a wealth of grass,
which affords natural pasturage for live stock. The rainfall is rather

less than in the wooded districts; ha}' making is possible, and, of course,

winter forage can always be preserved in silos. Grain can be grown
successfully there some years, in others not. At Wood Island, for

instance, grain was not a success the present A^ear, although it usually
matures well and can be saved in good condition; an}- amount of forage
can be produced. In short, the western coast region, including the

Kenai Peninsula, is preeminently a stock country.
The vast interior of Alaska will be the farming country in the sense

that it is adapted to mixed husbandry. The samples of grain which

have been produced at the Kampart Station in about latitude OS*^ 30' N.,
for the past two 3'ears, and the samples obtained from this our first

year's work in the Copper River Valley, leave little doul)t that grain
can be grown in these two widely separated regions, and, by inference,
elsewhere in the interior. Attention is called to the photographs of

grains from these two regions given under their respective headings.
Such being the fact, what is the outlook for farming in Alaska and

what are the chances of success for those who come here to take up
homesteads? The primar}' notion of a farm is that it is a factory of

food supplies; first, for those engaged in the work, and the surplus for

those engaged in other lines of industry. INIeasured b}- this standard,
the conditions in all sections of Alaska south of the Yukon arc such

that a good living can be made in one or the other lines of work usu-

ally classified as farming. That is, the products of the soil and animal

industry will provide an abundant livelihood for all intelligent workers.

The lumierous mining camps and the growing cities afiord most
desirable markets for the surplus al>ove family needs. For confirma-

tion of this I refer to the data published in letters from settlers. Of
coui'se markets are not always easily accessible, and a probable market
should always b(> had in mind in selecting a homestead, licef, mutton,

dairy products, chickens, eggs, and uai'den ])r()(luce will find a ready
market in every settlement and mining camp at prices that leave a

large margin of profit under proper management.
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Hay and iiraiii ai'c sliii)po(l to Alaska in ^Toat (|iiauliti('s, aii*l could

jiisl as well l»(> produced here, with iiiucli profit to the producers. But

tlu'ic arc uiaiiy dia\vl»acks to success that must not he overlooked, the

most serious of which is at present the lack of ade<piatc transpoitation
facilities. While this condition makes prices for faini [)roducts abnor-

mally hiiih all over the Territory, and particularly at interior points,
it also i)revents the mai'ketiny" of any produce at all o\er extended

reyions.

The austere nature of the climate is another obstacle. This is so

evident as to retjuire no connuent. Attain, there ai"e the hardships
incident to pioneer life everywhere, intensitied in a measure by the

isolation of the Territory, sparse settlements, and dillicult comnmni-
cation. These, however, are 3^early diminishing. Many of those who
nov, make their iivin*^ in whole or in part from the soil are single men,
live in cabins, cook their own meals, and in the usual sense of the word
have no home life.

The conditions are so diverse in rej^ard to markets, and the crops
most profitable to raise, that intendine- settlers should first come to

Alaska and look over the countr\' for themselves before the\' make a

move of so oreat importance. It is impossible to advise anyone intel-

lij^entlv as to where he had better locate, and what he had l)etter do

on arrival, and one shrinks from the responsibility, so much depends
on the individual. But with industry and a thoroui^h understanding
of conditions farmers can not only make a living in Alaska, but a com-

petence, with greater ease and certaint}^ than in many parts of the

States.

PLANS FOR SCIENTIFIC INVESTIGATIONS.

The exigencies of the situation in Alaska have been such that nearly
all the time and attention of the employees, both at Sitka and at the

substations, have been required for pioneer work. The clearing of

land on which to make experiments, the erection of buildings, the

purchase of equipments, and the (udtivation of experimental crops
have absorbed the appropriations made for the Alaska stations.

We have spent nnich time and energy in collecting information from

settlers in the Territory, and in encouraging them to undertake

agricidtural work. It is now^ time that work of a more scientific

nature should be undertaken, without in any way abating the pioneer
work. The high cost of labor, material, and of everything connected

with work in Alaska makes it impossible for the station, with the

amount of money allowed for its work, to hire specialists. I would

therefore respectfully point out that much useful scientific work could

be done if specialists now in the emplo}' of the various bureaus and

divisions of the Deoartment could be assigned to investigations in
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Aluskii. ill coopcriition with the Alaska .stutions arid along the lines

of work which the stutions .should do were the mone}' available.

As a bei^innint^ in this work we need a thoiou<(h investigation of the

native grasses and forage plants, and a study of the way in which the

more valual)le ones can be rendered of i)ractical utility under culture.

Certain species of grasses grow most luxuriantly in particular localities,

and native species of Leguminosic, which may be valuable forage

plants, grow in certain regions. The study of these plants and the

ascertaining of their economic value are of tirst importance. It is

believed that they will do better than introduced species. A specialist

from the Division of Agrostology could spend two seasons in Alaska

prolitaltly. The Bureau of Chemistry could lender aid ])y analyzing

samples, so as to learn what rank native forage plants will take when

compared with those under cultivation.

Much work should be done in the near future in plant breeding.

Alaska is rich in native berries of many kinds, which are very palata-

ble. The little native cranberry {Vaccinluin lutls-idsea) is better fla-

vored than the cultivated eastern cranberry. It grows in profusion

nearly everywhere in the coast region and in most places in the inte-

rior. It could be improved in size and productiveness. Likewise the

native salmon berry {Ruhuji spectahllii>)^ which is a large, well-flavored

berry. It c(Kdd probabh' be improved b}' crossing with the raspberry.

The native strawl)erry is a vigorous and hardy plant, and could be

improved in productiveness and size of berry. So also with the crab

ai)plc, the huckleberries, and other natixe plants. This is propel- work

for the station, but the Department could aid in it. A general botan-

ical survey of the Territory should be made and specimens for reference

should ))e placed in the herbarium of Alaska plants which has been

commenced at the heachpiarters station.

The soils of Alaska are in some respects peculiar. Much of the veg-

eta])le matter is only partly decaved. In places the soil is peaty, in

other places sandy, gravelly, or clayey, each differing from the others

in fertility and adaptiveness to crop culture. Soil surveys in two or

three regions best adapted to agriculture would be of great \alue to

the dcni'lopment of the country.

With the introduction of garden vegetables destructive insects are

also appearing. Many complaints have reached the station from south-

eastern Alaska of insects which destroy root crops particularly, and

also kale and similar crops.
The Alaskji fund does not admit o^ the employment of a specialist to

study this ((uestion, and valualde aid could be rendered to Alaska and

doiibth'ss much information collected if an entomologist from the

Department could l)e assigned to duty in (he T(>rritorv for one or two

seasons. The headtpiarters station c-ould provide lal)oratory facilities,

S. Doc. 148, 58-2 21
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ami all the stations could s('r\(' as <-c'iitcrs I'l'oiii wliicli spcc-ialists thus

assioMod could opci'atc. The station could possibly also defray pail
of the expense^ ^vhil(' in tho li(dd. All this is work ihaLshoukl bo done

by tho station, had it tho funds.

An allied intoivst of scarcely less importance to the Territory is

the (piestion of the preservation and proper utili/ati<jn of the forests.

Southeastern Alaska has extensive forests of valuable tinil)er. The l)est

])ortion of it has already been exempted from use by the ci'oation of

a forest reservation. While it is wise to pi'ohibit wanton destruction,
it will retai'd doveloi)ment of the Torritor}' to forbid the conservative

use of matured tim))or. (lovornmcnt supervision is needed in the

interior, as settlors come in even more than on the coast, for the

reason that the timber there is smalk'r and that there is none ut

all over larj^e areas and tho merchantable tim])er is more easily

exhausted. The wooded districts nuist furnish buildinii- material and

fuel for larj^e areas which have no timber. Timber o-rows slowly

there, and uidess the supply is husbanded now future oenerations arc

bound to suti'or. Steps should be taken to protect the wooded districts

from forest tiros, which have already caused i^reat destruction in many
places, and the cutting" of tim])or should bo under the guidance of a

forester. The experiment stations in Alaska could assist in this work
if given the authority and men and means provided.

INTRODUCTION OF CATTLE.

The cattle which arc brought to the settlements in Alaska are of no

particular breed or tj-pe, and most of them contain some Jcrse}' blood,

Jerseys being somewhat numerous on the coast. These cattle are not

well suited to the conditions. The cattle best adapted to Alaska should

have a heavy coat of hair, like the Galloway or the West Highland

cattle, to protect them from the cold rains of the coast region and the

severe cold of the interior. The Government would confer a lasting

benclit on the Territory })y establishing a herd of one or the other of

these breeds on Kadiak Island, where a reservation could be made for

the purpose. If settlors wore permitted to ]my the increase at their

market value for Ijreeding purposes, the Territory would in a few 3'ears

be supplied w ith a type much better adapted to the climate than are

the cattle now brought in. I would reconmiend the Gallowav breed.

In this connection it is pertinent to note that a company of ))eef and

pork packers in Seattle has the past summer grazed a herd of about

tioO head grade Ilerofords and about 9,00(J sheep on Kadiak Island.

It is understood that they have done well. One thousand of the sheep
were ])rought up in tho summer of 1902, and wintered in the open as

an experiment. Several hundred of them wore drowned on one occa-

sion by the rising tide, but many of them wintered in fair shape.
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Entcrpri.so.s of this nature should lie cncourajred us long as thov do not

encroach on the rights of settlers. The grass is there going to waste.

Turning it into beef and nuitton is to transuuite it to a useful purpose.

WORK AT SITKA STATION.

The cultural work at the Sitka Station is detailed in the following

pages. The weather conditions, which arc of such preeminent impor-
tance in the latitudes of Alaska, were partly fav()ral)le and partly not.

The spring was late and cold, delaying })lanting. August was the most

favorable month, having twelve clear days, and the temperature reached

a maximum of 79 F., but growth had not l)een rapid eiiough u\) to

that time, dune had eight clear davs. and Julv onlv live. The results

were that all crops were late in maturing.

VEGETABLES.

The vegetaldes here noted were all grown on soil which had been

cultivated but three years and which is far from being comparable
with average good garden soil. It will take several j-ears more to get
it in good tilth.

Biitiis.—Broad Windsor, seeded May '1\. June l."J, germinated

well; strong, liealthy plants. .July 1, vcr}' vigorous grower. Jul}^

15, 12 inches high, in l)loom. August 1, no pods set yet. August 15,

many pods set. Septemlier 1, a large munber of pods ready for use.

The \N'indsor bean deserves to be cultivated in ever}' Alaskan gar-

den. The beans should be used when about full grown, but before

they begin to ripen. They should be cooked like Lima beans, and

compart! \cry favoiably with the latter in flavor. It is the one varict}'^

of bean which is hardv enough to grow successfullv in Alaska.

Improved Golden Wax Bush, seeded May "IV. June 15, only a few

plants, yellow and sickly looking. July 1, growing slowly, first

leaves out. July 15, sickly plants, ver}' poor. August 1, i)lants

small, l)uds formed, none open. August 15, only a few pods set.

Septemlier 1, pods large enough to use as snap beans. The few plants
which we attempted to raise i)roduced about a (piarter of a crop of

marketal)le snaf) beans; still, on drier soil, they would doubtless have

done better. Occasionally one hears of l)ush beans doing well, l)ut

ordinarily they arc not a sure crop.
Th()rl)urn Dwarf Lima, seeded June S. July 1, germinated poorly,

plants y«'ll()w and sickly looking; many plants pulled ui)()r l>roken off

by ravens. July 15, not doing well. August 1, failure.

Jirt'ts.— Exti-a Kaily P^gyptian, seeded May 21. June l.">, up and

doing verv well. Jul\- 1, growing slowlv. The same condition »Julv

15. August 15. doing w(>ll in last ten days. September 1, growing
fast. October 8, not large, but of good (juality.
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(loldoii 'I'aiikiird, seeded May lM . .luiic lo, uj) and doiiij^ very well,

rluly 1, iiiowiii^^ slowly. July IT), inakiiij^ slow jifrowth. Auj^ust 15,

doiiiLi" Ix'tter ill last ten days. Septeinbei- 1, jri-owino- fast.

Mannnoth Food, seeded May 21. June 15, up and <rr(nvin<4- some.

CJrew slowly durinj^ July. Auj^ust 15, began to <^row inoic rai)i(lly.

Soptend)er 1, growinji' fa.st.

ICekondorfer, .seeded May i^l. .lune 15, uj) and <»Towinj( some.

Grew slowly during July. August 15, growing inoic lapidly than

lieretofore. Septenil)er 1, gi'owing rapidh'.

All of these beets were small. The soil was too wet. Beets can be

grown suecessfullv in Alaska. The writtu* has seen them 4 inehes in

diameter on warm, well-drained soil.

/i/i(.%se/.s sjj/'otds. hupvoved Half Dwarf, seeded in hotbed April 20.

I'lants set out June (J and 9. Jul}'^ 1, growing rapidly. September
1. })lants very thrift}-, sprouts slow in developing, much variation

])etween individuals. Septend)er 15, some plants slow in developing

sprouts, others have tine auxiliary heads and arc all that could be

desired.

Cahbiu/t'.
—

Earl}' Winningstadt, seeded in hot))ed April 20. Plants

set out Ma}' 27 and June 20. July 1, all doing well. July 15, all

doing well, but the early-set plants are no better than those planted
out four weeks later. August 15, thrifty, not heading. September 1,

heads forming, none solid yet. September 15, tine solid heads.

Early Jer.sey Waketield, seeded in hotbed April 20. Plants set out

June 6. Juh' 1, slow growth. Jnl}'^ 15, growing quite Avell. August

1, growing nicel3^ August 15, thrifty, beginning to head. Septem-
ber 1, some heads bursting, excellent quality. October 1, very fine

cabbage.

Early Sunnner, seeded in hotbed April 20. Plants set out June 6,

9, 12, and 20. July 1, growing rapidly. July 15, ahead of any other

variety at this time. August 1, growing niccdy. August 15, thrifty,

l)ut not heading yet. September 15, heading well. October 3, headed

niceh'.

Extra P^arl}^ P^xpress, seeded in hotbed April 20. Plants set out

June 6 and 13. Jul}' 1, vigorous, making rapid growth. July 15,

doing well. August 1, growing nicely. August 15, thrifty, not head-

ing. Septendier 15, heading well. October 3, headed nicely. A desir-

able early variety.

Late Drumliead, seeded in hotbed April 20. Plants set out June G

and 13. July 1, making very slow growth. July 15, doing well.

August 1, growing rapidly. September 1, no heads formed; plants

thrifty. September 15, beginning to head. October 3, headed nicel3\

Octol)er '•IQ^ large solid heads still growing.
Danish Ball Head, seeded in hothed April 20. Plants set out June

6, 9, and 13. July 1, slow growth; not fully established. July 15,
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doincr quite well. Auoust 1, o-rowing riipuUy. Septembi'r 1. hirge

and thi-ifty, l)ut no heads at this date. October 1.^. hir<,^e, solid heads

of line (luality.

Moscow, seeded in hotl)ed April 20, Plants set out June 2<). Octo-

ber 15, small round heads on tall stalks. This variety has nothing- to

comniend it. For a long time it gave little hope of producing more

than small ])unches of leaves, and several plants failed to head. The

stalk is al)normally tall. Seed from Moscow, Russia.

Cdidljloioer.
—Extra Karly Snowball, seeded in li()tl)ed April 20.

Plants set out June <) and it. July 1. ratluM' l)ackward; slow in becom-

ing established. September 1. very tine heads; (juality excellent.

Several heads it inches in diameter.

6'«?ro/.—Chantenay Half Long, seeded May 20. June 0, coming

up. June 15, making good gi'owth. July 15, doing well. August

1, doing verv well. August 15, uiaking better growth than earlier in

the season. SeptiMiiber 1. very fine, of marketalde size at this date

and still growing.
Other varieties seeded were Long White, Half Long Danvers,

Champion, and Half Long Scarlet Horn. I)ut the ground proved to be

too wet for normal development.

Oleri/.
—(liant Pascal, seeded in hotbed April 2(t. Set out plants

J vnie 24. July 1, growing well. J uly 15, ver^' vellow, poor prospects;

that reset in spent hotlx'd doing well. August 1, that in spcMit hotbed

doing well, ready to l>lanch.

Improved \\'hite Plume, seeded in hot])ed Ai)iil 2t>. .June 24 set

plants in spent hotbed. July 1, growing well. August 1, doing well.

August 15, ready to blanch.

(lolden Self lilanching, seeded in hotbed Ai)ril 2ii. .fune 24 set

plants in spent hotbed. July 1, growing well. July 15, doing well.

August 15. ready to blanch; that which was tran>planted to open

ground was a failure. September 1, exc(dlent; that which was left

standing on s[)ent hotl>ed is better than that which was i-eset. Sep-

tember 15, very line, from 2 to 3 feet high.

The garden soil is still too raw and in too poor tilth to [)roduce good

celerv, hence the plants set there did not do well. The rich soil in the

old spent hotbed suited it and it grew to compare with celery found

an}'where.

Aa/<\—-Dwarf Green Cinled Scotch, seeded in open ground May 21.

June f), up, very good stand. July 1. growing well. July 15, grow-

ing very fast. Se|)t(Mnber 1, e(juals that reset from hotbed. Sep-

tember 15, very good. October .'5, exceedingly fine.

Dwarf Oreen Curled Scotch, seeded in hotbed April 2(». I'lantsset

out June it. July 1, very slow. August 1, growing slowly. August

15, growing better than earlier in the season. September 1. growing-

very well. September 15, veiy ^ood. October 3, exceedingly line.
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Sfotcli Kale is (nict)!" llic \ ('u('tal)l('s wliicli should be round in r\crv
Ahiskan iiai'dcn. It ncxcr Tails. It is raised almost as easily as (iir

nips. It is liai'dy and can be left out under tlie snow all wintei'. In

fact it improves in lla\"or l)y bcino- fro/cii. It should not he eaten raw,
however. It is not a salad plant. l)iit l»oil(M| with meat and served in

the various ways known to j^ood cooks it is one of the most delicious

greens ^rown.
Kolil-rah'i.—Troiidlijemsk, seeded .lune I». The few i)lants raised

o-rew into tender l)un)s. It also is a vegetable specially adapted to

northern cdiinate. Can l>e sown in the o[)en <;rouiid and thimied or in

a hotlx'd and transplanted like cabba<;e. The stem forms a bidb at the.

surface of the o-round of the size of a larj^e turnip. It is also ^ood
cattle food.

Lettuce.—Ri<^ Boston, .seeded in the open ground Ma}' 21. June 6,

up, fair stiind. rJnly 1, doing' s})lendidly. August 1, ahead of trans-

planted lettuce of same variet3\

The same variet}' was transplant(Kl from the hotbed May 27. It

grew slowly, and August 1 was just beginning to head.

All varieties of lettuce do well in Alaska. No one kind can be

reconnnended as suited to the whole Territorv. rhe vigorous, large-

growing sorts are as a whole to be preferred to the smaller and more
delicate sorts. The variet)^ known on the Pacific coast as the San

Francisco Market (not grown at this station tiiis year) is on the whole,

perhai)s, the best so far tested.

Pan^leij.
—Extra Curled, seeded in the open gi-ound ^Nla}' 21. A

single short row grown at the station can not be surpassed. The leaves

are full}' a foot tall and form a thick mass of crisp green. It is one of

the vegetables suited to Alaska and should be found in evcn'v garden,

and it should l)e used much more freel}' than is generally the case.

Peas.—Ilosford Market Garden, seeded May 21. June (>, up, good
stand. June 15, growing Avell. fJuly i,.") inches high, growing slowh^

yellowish. Jul}' 15, 1«» inches high, look well. August 1, in bloom.

August 15, have formed some pods. 8eptem))er 1, most prolific

variety, excellent llavor.

McLean Little Gem, seeded May 21. June 6, up and good stand.

June 15, growing well. fJuly 1, (> inches high, good color. July 15,

18 inches high, a few blossoms. August 1, in ))looni. August 15, has

formed some pods. September 1, excellent quality.

Pearliest of All, or Alaska, seeded May 21. ,June <>, up and good
stand. June 15, growing rapidl}', ahead of other varieties. July 1,

12 inches high, growing well, yellowish. July 15, 2 feet high, in full

bloom. August 1, set pods. August 15, 4 feet high, i)ods large

enough for use. Septendter I, very line, (piite prolific.

Dwarf Telephone, seeded May 21. June 0, up and good stand.

June 15, growing rapidly. ,July 1. s inches high: doing well, but

rather yellow. July 15, a few blossoms. August 1, set pods. August
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15, G foot lii«;li. IK) pods miiture eii()iij4-li
for use. S('j)t('in))(>i- 1. very

vit^orous thrower, but not a prolitic hotircr, pcus of o-ood (luulity.

Swedish No. <)4:iS, seeded Juiie S. June 15, just peepiiij^ throuf,^!!

the ground. July 1, doing very well. July 15, not doing so well,

lejives dropping ort', 12 inches high. August 1, .plants vary nuu-h in

growth, not vigorous. August 15, in blooiu. September 1, some

pods.
Of the foregoing and, indeed, of all the varieties tested at this

station, the sort known as Pearliest of All, or Alaska, has done the

best. It reaches a height of 8 to 4 feet, is an early ])earer, and the

peas arc of excellent (juality. This is one of the sorts we can recom-

mend for general planting.

Potatoes.—Planted May G. 7, and S, August 1, growing well, in

bloom, no apparent ditierence between the rows treated with sodium

nitrate and those not treated. September 1 vines cover the ground,

no etl'ect of nitrate noticeable. October 1, tops frozen down. The

potatoes were dug October '.», Kt, 12, and 13; yield, 112 two-bushel

sacks.

The lot on which these potatoes were grown is old ground and

belongs to the Russian Church, but kindly loaned to the station. It

is three-fourths of an acre in extent, and was mannrc^d with seawinnl at

the rate of 2t» tons to the acre. The potato used is known as the

Yakima, a rather long, white potato extensively grown at)out Yakima,
Wash. It is probably the Burbank somewhat moditied 1)V long culture

in that locality. This lot was planted to potatoes for two reasons:

First, ln'cause the ground was so weedy as to l)e good for nothing

else; and secondly, beeause there arc very frecpient demands on the

station to ruinish seed ])otatoes to the natives in various parts of the

Territory, which demands we have heretofore Ixmmi unable to comply
with.

Half the plat was fertilized with nitrate of soda at the rate of 15(»

pounds to the acre, it being ap])lied to six rows alternately
— six rows

beino- fertilized and the following six not. But as stated in the notes

above, there was absolutely no effect from this applieation. Tlip yield

of potatoes was at the rate of neaidy 300 bushels to the acre.

Rhuhni'h.—Seeded in the open ground May 20. June 15, a few

seeds germinated, good plants. .July 15, doing well. :il>o that which

was reset. August 15, growing well. The plants have made a satis-

factory growth for the season.

Riilii-txKjd. Large White. Seeded a short i-ow May 20. .Inly 15,

rank growth of top. but root d(*velopment slow. Sei)tembei' !.">. \ (mt

•"ood, iii'ttiriir larire. October 3. roots are of normal size.

S(i(je.
—Sown May 21. July 1. growing nicidy. July 15, growing

exceedingly well. August 15, very thiifty growth. September 1,

very good. September 15, goo(| phuils. line growth.
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Toimtln. ,I.,I. liou-ai'diis" MoMstt'i-. s(M'(l»';l in liothcd A})!"!! L'O. Set

out.hinc ll'. .lime 1.'). disliil'lx'd l)V nixciis. J mic ;'.<•. set liioi'c
j)|jiiits.

rlulv I. plants set out mostly (lead. fFulv 1.'). plants Ift't in liotlicd doing
^^oll. Aii»>nist I. [tlants in hot Itcd doinu' well, sonic Imds I'ormod, those

transplanted inaUinii' wvy little growtli.

A t't'W plants were set on tl)(> south si<h' of llic house in the warnuvst

place that could he found. \N' Idle the plants Tncd, crew, and Itiossonied.

tliev j)i"odu<'<Mi no I'ruit.

Tin'iilj>s. 'V\\v t'ollowiuy' varieties \sO\\\ seeded May IJO: I'mple Top

8ti'ap Leaf, two Swedish varietic^s (not named), Mo. (>1TS, yellow, and

No. (J17T, white, hotli I'lom Mustiala, Finland. All made a normal

growth and all sulfercd from the attacks of root maggot.

NURSERY WORK.

^^'e have started a miisery on a small scale with a view of propa-

gating fi'uit trees and fruit hushes foi' the i)urpos(> of distrihuting tlu'iu

over th(> Territory to he tested. Only hai'dy, early maturing varieties

were selected.

The trees were planted 3 by (\ feet apart in a scion orchard for the

purpose simply of pi'opagation.

We also procured 5<>() seedling apple trees to use as stoc-ks. Only a

few were grafted, however, for the reason that the trees did not have

wood for scions, having been pruned to a whip before shi})ment.

The new ground in which these trees have been planted is not in

satisfactory condition for fruit trees. Nevertheless, nearly all of the

viirieties named have made a fairly good growth, as noted l)elow. The
fall rains have a tendency to induce a too late growth, and the wood
has therefore not matured as it should have done before winter. This

condition will i)robably be a serious drawback to the successful growing
of fruit trees in the coast region of Alaska.

APPLES.

Duchess of Oldenburg, lt» trees, all alive and doing well. This

variety seems to be the most vigorous of any in the list. Average
growth for the season, 18 inches.

Red Astrachan, 10 trees, all lived and appear healthy. The growth
was only moderate. The average length of the wow wood was 1(5

inches.

Red June, 20 trees, healthy, but only moderately vigorous. AA^er-

age growth was 16 inches.

Raspberry, 19 trees, made a vigorous growth; one of the strongest

growers in the lot. Average length of the new shoots, 2 feet.

Yellow Transparent, 20 trees, thrifty, but only moderately vigorous.
The new growth was not up to the average of the others. The aver-

age length of the new branches was 14 inches.
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Maiden Blush, 20 trees, made a fairly good growth, and the trees are

healthy. Average length of the new shoots, 15 inches.

Earlv Harvest, r.> trees, were backward at first, ])ut later in the

sunnniM- they took on new vigor. Average growth, IS inches.

Sylvan Swe(>t, 20 trees, one of the most vigorous varieties in the

lot. It has been thrifty ftom the start. New growth average, 22

inches.

Kui'fka. 20 trees, a few of the trees of this \:iiiely were backward,

but the majority did well. The new growth in thr latter averaged 24

inches.

Tetofsky. I'o trees, Ju-allhy. but slow growers. The average length

of the new growth was 12 inches.

Brver Sweet, 21 trees, started out well, but did not keep up a vigorous

growth. A\'ei"age height of the new shoots, L;') inches.

Lowell, 20 trees, moiUM-ately thrifty. Average growth, 18 inches.

Standard IIi])ernal, 15 trees, moderately thrift}'. Average of new

growth, 15 inches.

H3^slop. I tree, only moderately vigorous. Average of new growth,
inches.

Whitney Cral), 20 trees, strong growers and healthy trees. Average

growth, LS inches.

Martha Crab, 20 trees, like the foregoing the trees of this variety

made a o-ood orowth. Average length of shoots. 18 inches.

Transcendent Crab. )> trees, rather stunted and scrawny. Average
of new growth. lt> indies.

CHERRIES.

English Morello, 11 trees, a few individuals rather backward, but the

majority have nuide a rather satisfactoiy growth. Av<M'age length of

new shoots, 18 inches.

Ostheimer, 18tr(H»s, not so vigorous a grower as the Knglish Moi-ello.

Averagi' length of new shoots, 10 inches.

Early Richmond. 20 trees, this variety has exceeded all the rest in

viiToi'- A\('raL;-e length of new growth, il5 inches.

Dyehouse, 11) trees, seem inclined to make a close, bushy top. but it

made tine growth.~ Average l(>ngth of new shoots, 20 inches.

PLITMS.

Forest Garden. Jo trees, leaves affected by a fungus toward the end

of the season. Averages growth. IS inches.

llawkeye. 1" trees, very thrifty, making a good showing for the

season. Average growth, 22 inches.

Mini flune. '.> trees, much less vigorous. A\tMage growth. Is inches.

l)e Soto, lo trees, M-rv vigoi'ous. Average length of new shoots, 2

feet.
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'I'lu'sc Nur'u'lifs will l»t'
|)i(>]>;in";ilt'(l

aiiil (list rihulcd to NJirioiis phiccs

ill I lie 'I'crrilory lor t rial.

\\'<' li:i\ 1' a few l)iackl)(M-rv bushes of the follow iiii;- Xiiricties: Sny-

(ici-. 'I'lirni'r. Tavlor. and l'iillt'i'"s Colorado. 'IMicv arc ali\'(\ but that

about all lliat tan be said of tlit'iii :'.t prcsciil. Tlic blackbci'i'v is not

liktdy to do well in Alaska.

RASPBEllRTES.

The raspl)orrv is indig^onous to Alaska. It is found all throu^"h the

central part of the Tcrritorv, and even north of the Arctic Circle.

We have <)(»() bushes of a variety coiunioii in the jrardens about

town; it is prol)ably th(> Cuthbert. They do exceediiioly w'(dl hero.

In addition we hax'e a half-dozen bushes each of Miller and Loudon,
both of which have made vigorous growth.

CURRANTS.

Currant ])U8hcs also do well in Alaska. We have some 200 bushes

about evenly divided between the i"ed and the white currants, which

have l)een i)ropat>ated from bushes found her<; in town. In addition

w(^ have a few plants each of Fay Prolific, White (xrape, Victoria,

Ruby Castle, and AIanito])a Amber. W^e also have a few black cur-

rant bushes. These will ])o propagated to the extent of the wood they

can furnish.

Of o-ooseberries we have a few' of which the nam(\s aic uncertain

and niore Avill be procured.
Of ornamentals we have a few bushes each of the Siberian llone}'-

suckle, the Siberian Wild Olive, Sand Cherry, 7?^>-sv^ /-i/f/tm/, Pt/rus

haccata^ the lilac, and the dune PxM-ry. It is hoped that we can add

considerahle to this list next spring.

STRAAVBERRIES.

Of straw])erries we hav(> a start of the following varieties: Excel-

sior, Lady Thompson, Saunders, Haverland, Enhance, Bismarck, New
Yolk. P)randy wine, and Bubach.

We have also in addition a start in the native wild berries with a

vi<>w to see if they can be impi'oved. Th<\v are ])rolitic gi'owers, l)ut

very poor bearers.

cranbp:rriks.

We oT)tained a few dozen cranberry ])lants from Wisconsin last

spring, and most of these are alive, but it is a question if they will

survive the winter. The native Alaskan cranberries, Yaccl/nnin ritis-

idc^a and Oxycoccwi oxycoeens are al)undant in this neighl)orhood and

yield berries of most excellent (|ualit\\ We have set out patches of

both species with a view to bring them under culture and see if they
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arc siiscoptiblo of iiuprovoinoiit. The Oxycoccus is a very shy bearer,

and ill the wild stiitc is not of niueii value on that account.

FIELD CROPS AND FORAGE PLANTS.

The season on the coast was not favora])lc to the growth of grain.

The spring was cold and late and the fall began early. Nowhere on

the coast have grains been a success this year. Nevertheless, a few

varieties matured here at the Sitka Station.

It is becoming more and more apparent that the coast region is not

well adapted to grain growing. Forage can ))e grown in abundance, but

the dillicultv of saving the grain, even when it matures, on account of

the excessive fall rain, will render grain growing impractical)le except
on a very small scale. Hereafter grain growing at the Sitka Station

will be limited to the testing of varieties which appear to have special

merit.

The following notes were taken on the varieties tested this 3'ear.

The patchy nature of the growth of all these grains was due to the

soil:

BARLEY.

Lapland, seeded May 29. Coming up June 8. June 15, 3 inches

high, fair stand, 3'ellow in spots, but on the whole looks well. ^w\\

1. patchy; best 15 inches high: good color. July 15, 80 inches high;

mostly very good; heading. August 1, 8 feet high; heads well tilled;

many small ones; a few snnitty heads. August 15, heav}' heads;

stands up well; beginning to ripen. September 1, fine; read}^ to har-

vest. September 5, cut.

Success, sown May 29. Coming up June 8. June 15, 2^ inches

liigli; thin, })oor stand. July 15, not a success; ver^'thin; a few spots

growing well; prol)ably old seed accounts for poor stand. August 1,

2 feet high, in full Idoom. August 15, heads mostl}' well filled.

August 29, well-filled heads, beginning to ripen. September 15,

nearly I'cady to harvest. Cut September 21.

Sisolsk, seeded May-2;'>. Coming up ,June 0, germinated slowly.

June 15, -1 inches high, half stand. fJul}' 1, average !• inches high,

very thrifty, 'luh' 15, 2 feet high; has good color. August 1, 3^^

feet high, good heavy stem, in full head, beginning to bloom. August
15, grain in dough, straw soft, somewhat lodged. August 29, beginning
to rii)en. September l.^. ready to cut. Harvested September 19.

Manshury, seeded May 8. Germinated slowl}' on account of cool

W(>athcr. Was up 1)\' May 25. July 1, 12 inches high, spott(Hl. has

good color. July 15,2 feet high, looks well. August 1,8.1 feet high,

genei'ally good, in full h(>ad. August 15, badly lodged, short heads,

well tilh'd. Se})teml)er 1(>, rii)e.

Fiimish barle\' and lilack Hidless barley were also seeded, but were

failures, because the soil was not sulficientl}' subdued to grow grain

successfull}'.



332 REPOKT OK OKKICK <»K KXl'KKIMKNT STATIONS.

< )A'rs.

Sixty Day. sccdtd May li'A. Ciiiiic u|>.liiii(' '.. ,luno 15, 3 inches

liioli. trcKxl stniul, looks well. July 1. S inciu's liit.di, very thrifty

ji^iowth. July IT), avcruocs 20 inches hioh, looks very thrifty.

Auy^ust I, 3 foct hit^h. very tino, in full hciul. Au<»'ust IT), very tine,

somewhat lofltr<^cl, larj^c heads well (illed. Autifust 2!t, nearly ripe.

lo(l»i'e<l hadly. September II, iiarvested. 'i'liis is one of tin' earliest

oats we have tested. It can l»e depended on to mature, but it has a

weak straw and lodj^es badly. The j^rain is also small and iijjiht.

liurt Kxtia Early, seeded May 29. Came u}) June s. June 15, 2^

inches hij^h. line excn stand. July 1, s inches liioh. Iin<' even wtand

and growth. July 15, is inches hit^h. <,'-oo(l color in best places.

August 1. 'J^ feet high, even stand, full}' headed. August 15, medium
heads well tilled, standing well. August 29, well-filled heads, begin-

ning to ripen. Sei)tember 15. somewhat lodged, lijiening. Septem-
l)er I'J, harvested.

This follows Sixty Da}' in earliness and it has a ])ett(;r straw and

somewhat heavier grain. It, too, can l)e depended on to ripen.

Swedish- Select, seeded May T, germinated slowly. June 15, 4 inches

high, good stand, looked well. July 1, best 15 inches high, growth

spotted. July 15, just heading, poor spots treated with sodium nitrate

show no more growth but better color than similar spots untreated.

August 1, 3^ feet high, general average good, in full head. August

15, fine, stands well, large, well-filled heads. Septem)>er 1, very fine,

nearly ready to cut. Septend)er 15. ready to cut and harvested two

da3's later While not an early variety it has nevertheless done well

at this station for two seasons. It stands up well under the strain of

severe storms, and it has an unusually large, plump grain.

Improved Ligowa, seeded May 29. Coming up June S. June 15,

2^ inches high, excellent stand. ,Tuly 1, 8 inches high, good, thrifty,

even growth. July 15, best 18 inches high, good color. August 1,

parti}' headed. August 15, medium heads lodged in ])laces. Septem-
ber 1, very good, shows but very little signs of ripening. September

15, lodged badly, nearly ripe. This well-known variety reijuires too

long time to mature to make it a sure crop every y(nir. It has a fairly

good straw and large, plump grain. It is a good variety for hay or

silage.

Nameless Beauty, seeded May 29, came up June 8. June 15, 2^

inches high, looks well but thin stand. July 1, (> inches high, very

good, even growth. July 15, 18 inches high, generally very good.

August 1, poorest in head, ranker growth just beginning. August 15,

very even, medium heads, standing up well. September 1, very fine,

lodged ])adly, little signs of ripening. Septeml)er 15, ripening.

September 21, harvested. One of the rankest growers we have tested
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and excellent for Imy and sihij^e, but too late to mature on the coast

before the fall storms set in.

WHEAT.

Romanow Sprino-, seeded IVfay 7 came up May 23. June 15, very
uneven stand; on iii<^!i or()und, 6 inches high; on poorer ground, 4

inches high. July 1, )H>st 15 inches high. Jul}' 15, 2 feet high, good

color, heading. August 1, 4 feet high, in Idoom, heads good size, some

snuit. August 15, badly lodged, on which account development is

retarded. September 1, fairly good, grain just in dough. September

15, heads small but well tilled, grain plump, ripening. Cut Septem-
ber r.>. Seed imported from Russia by the U. S. Department of

Agriculture. It does not do as well here as did the seed of an earlier

importation by the same name. This variety is the best spring wheat

we have tested.

RYE.

Giant French Winter, seeded September 10, 1902. June 10, head-

ing. June 15, 3i feet high, heads li to 3 inches long. July 1, 5 feet

high, man}' short stalks, in full bloom. July 15, grain in soft dough.

August 1, beginning to ripen, well tilled, many small heads. August
15, nearly ripe. August 25, harvested. Of several varieties seeded

this was the only one that did not winterkill. They were killed by
too nmcli water rather than severe cold. The heads are small ])ut the

grain is of fair quality.

FLAX.

Riga (for fiber), seeded -June 4. Coming up June 15. Jul}' 15, 3

inches high, growing slowly, good color, badly mixed with mustard.

August 1, 20 inches high, bloom buds formed. August 15, 2 feet high,

in bloom. August 2!>, nearly through blooming. September 15, 3 feet

high, badly lodged in places, seed fully formed, but not ripe. October

3, ready to [)ull. The ground was too wet for the ))est results, and not

sufficiently sul>dued. The quality was injured by lodging of the straw.

Good fiber flax can be grown on the coast wherever suitable soil can

Ije found.

BUCKWHEAT.

Russian variety, seeded May 23. Came up flune «i. .luiic l.'>. has

two leaves, fine stand, looks well. July 1, 4 inches high, growing well.

.July 15, is inches high, in full l>loom. August 1, exceedingly fine,

bees working on it vigorously. August 15, l)loom nearly all dead,

seed well formed, will yield well. August 21>, nearly ripe. Cut Sep-

tember 12. Karly maturing varieties of buckwheat may be depended
on to mature in the coast region.
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FOUACE PLANTS.

Flat pea (Luf/ii/riis si/I rcxtrlf<)^ seeded »Iiino S. .Inly 1. no .si<;ii of

jicrminatioii. Aii<,nist l. very j^ood stand, plants small. ScptcHiher
1. inakin*'' slow j^rowtli. This is the second atteni])t we have made to

grow this foraj^e ])lant. It was iirst seeded in 1S|),S and sui-vived for

three years, hut at no time did it <^row vit^orously enouj^h to make a

promisino- forage croi) when compared with clover and vetches. The

present })ati-h is located where it is hoped it may do better.

Kcd clover, seeded in the sprin*;- of l*J(>2. -luly 1, just comino- into

bloom, veiy ^ood, 20 inches hioh. 'lul}' 15, 2 feet high, tine, full

bloom. August 1, heads well filled with seed. August 15, seed yet
soft. September 1, early heads have I'ipc seed.

White clover, seeded in the spring of 1902. July 1, (5 inches high,

tine, in bloom. July 15, in full l)l()om, growing rapidly. August 1,

heads well tilled with seed. August 15, seed ^et soft. September 1,

early heads have ripe seed. Both red and white clovei* have done

well at this station. The small patches on which they have been

tested would indicate that they may be counted on to yield a large
amount of i)asture on old ground. On new ground the growth is

spotted as in the case of grains. The summers are too wet, however,
to cure clover ha}' except now and then, when the season is dryer than

usual.

CrllASSES.

The following species were seeded in trial plats in the spring of 1002.

The ground was new and the growth uneven, particularly last 3'ear.

This year the difference in growth in the same patch was less notice-

able. None of them suffered in the least from winterkilling, and all

matured seed. Tall meadow-oat grass {Arena clatior) is so far the

most promising grass of the species here tested. In places it grew to

a height of (5 feet and covered the oround denselv with leafv forage.

None of the grasses were cut until fall in order to watch the develop-
ment of seed.

Perennial rye grass {Lolium peixnne)^ eJune 15, 16 to 18 inches high,
fair stand, headed. July 1, 20 inches high, fully headed, too stemy
for hay. Juh^ 15, 2 feet high, in bloom, August 1, in bloom. August
15, seed matured. A lawn grass. The yield is too light for hay, but

it will furnish early and late pasture.

Orchard grass {Dactylls gloiiierata), June 15, 2^ feet high, partly
headed out. July 1, in full head, well leafed, make good hay. July

15, -1 feet high, in full bloom. August 1, heads well developed, seed

in dough, August 15, seed in hard dough. September 1, seed ripe.

A leafy pasture grass and one which will also yield considerate ha\'.

Timothy {FhJeum iwatense)^ June 15, 18 to 24 inches high, fair stand.

July 1, just in head, average 2 inches in length, well leafed, make good
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hay. 'Inly 15, in head, 3 feet lii<;h. Auj»*ust IT), .seed in d()n<ili. Sep-
tember 1, seed ripe. A\'liile it has done well, this popnlar grass does

not promise to be as valuable for this region as tall meadow-oat grass
or orchard grass.

Red top {A(/ro.sf/s n(/(/(fris), June 15, 12 to 15 inches high, fair stand.

Jul\' 1, is inches high, just coming into bloom, good stand and color.

July 15, in head. August 1, no bloom \et. August 15, in Ijloom.

September 15, ripe seed. Only the earlier promises to mature seed.

Tall meadow fescue {Kei^tuca elatior)^ June 15, wry thin stand.

July 1, "1 feet high, in head, poor stand. July 15, in head. August
1, in ))loom. August 15, seed in dough. September I, seed ripe. A
fairly i)romising grass.

Kentucky l)lue grass {Poa 2>r<it< iisia)^ June 15, 12 inches high, very

poor, heading out. fluly 1, headed, fairly good, rluly 15. just past

blooming. August 1, seed getting hard, good heads. August 15,

seed mature. This plat hap[)ened to be seeded on a spot of poor soil.

The chief merit of blue grass is that it is read}' to cut for hay early in

the season before the unsettled weather begins.

Tall meadow-oat grass {Avcna datior)., June 15, heading out, excel-

lent. July 1, 3 feet high, in full head, heads 4 inches long. July 15,

6 feet high, in Idoom, August 1, heads and seed well developed.

August 15, seed in dough. September 1, seed ripe. In point of 3'ield

a.u'ad of any here tested. This moist climate stimulates it to very
luxuriant growth.
Meadow foxtail {Alopecurius fn^atensis)^ June 15, 2 feet high, in

bloom. July 1, 2^ feet high, in l)loom very good, heads 2^ inches

long. Julv 15, 3i feet high, in full Idoom. August 1, heads well

filled, beginning to rii:)en. August 15, seed mature. Will have value

as an earl}^ hay grass.

COPPER CENTEE STATION.

Last year a few acres of ground were cleared near Copper Center

and some winter grain seeded preparatoiy to opening an experiment
station in the Copper River Valley, and Mr. J. W. Neal, formerly con-

nected with the California Agricultural Experiment Station, was placed
in charge. This year more ground wa.s cleared in the spring, so that

an area of about nine acres was seeded to spring grain.
The result this season has ))een quite encouraging, although as the

weather reports from the station indicate, there has been frost in every
month of the year, nevcM-theless Manshury, Lapland, Sisolsk, Royal,

Trooper. No. f)lT5, I^lack Ilulless. and No. !»133, barley, and Nameless

Beauty. Buit Kxtra Early, Sixty Day, Finnish Black, No. 28(K», and
Swedish Select oats matui-ed. llardv garden vegetables grew well, as

did also gi'asses and clover seeded tliis spring. Spring wheat did not

mature. A frost on August 27 killed it before it was fidly ripened.
Plate V shows samples of the varieties of grain which ri[)ened there.
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W liilr Mil cxpciiiiiciit station imist he iiuiiiitiiiricd in the Copper
Kivcr \';ill('\ . the present locution of the station ni:iy not ))e found to

be the most th'sirahle. When railroads are built (hrou<ih this country
the station shoidd be moved to the railroad so as to be acciissible. Two
companies ha\c tiled plans with the land ofiice showinj^- the lines they
have projected throujj;h this ]):irt of the interior, but i( will be- wisest

not to select a permanent site for a station until one or the other of

these railroads is actually built.

EQUIPMENT OF THE STATION.

A team of hors(>s was seciu'ed last fall from th(5 V. S. Geolot^ical

Survey through the kindness of Mr. F. C Schrader, the chief of a party
which had ])een operating in the Copper River conntr}'. This party
used a numl)er of horses, which were discarded at the close of the sea-

son, and Mr. Schrader turned two of the best over to Mr. Neal. These

horses were fed in Valdez until trail work be«,''an in the middle of Janu-

ary'. Mr. Keal then started to haul out the station ('({uipment, consist-

ing^ of two plows, a snioothinj>' hai'row, a disc harrow, a mower, a light

wagon, a grain drill, a complete set of carpenter's tools, hand tools,

spades, shovels, mattocks, hoes, rakes, scythes, forks, axes, etc.; also

tents and camping outfit, feed for the horses, seed grain, provisions,

and household effects for himself, aggregating about 4 tons in weight.
To move this outfit 105 miles over a rugged mountain chain through

a country where there are no roads and where the snow was in places

15 to 20 feet deep, or even more, and the temperature ujost of the time

from 10 to 30 degrees below zero was a formidable task, the hardships
of which it is difficult to appreciate.

METHOD OF TRANSPORTATION.

A brief description of the present mode of hauling supplies into the

interior is therefore pertinent. The snowfall on the Valdez side of

the mountains aggregated 78 feet in depth last winter. It ma\' readily

be comprehended what it means to make a road through such a depth
of snow. No one man with a team could make any progress at all, but

by joining forces with man}' others it is made possible. All who have

goods to move Ix^gin at the same time and cooperate. A force of men,
with as many horses as are available, is sent ahead to break the trail

each morning. They go as far as they can and return to camp b}^ noon.

They ma}' make 7 or 8 miles or they may make 3 or 3, depending upon
the depth of the snow and the nature of the ground. In the afternoon

they hitch to their sleds and pidl their goods over the l)roken trail until

nightfall, when they make camp, and next morning the procedure is

repeated. They cooperate in breaking trail, l)ut the trail once broken

each man hauls his own goods.
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For liauliii«; they ii.-c a style of sled which has been invented for the

purpose. It is liolitly l)iit stronji'ly l)uilt, U feet long- and 3<i inches

wide, and al)out 1 foot high. The runners are rounded at both ends,

so it can he pulled forward or backward with equal ease, and for this

reason these sleds ai"e usually styled '"'"double-enders." The groods to

be nioyed are securely strapped to these so that nothing falls out when

they turn over, which they usually do niany times a day. Where the

ground is leyel and the trail has become firm one horse can pull two

loaded sleds. Under less fayoral)le conditions it takes a horse to each

sled, and sometimes two. When a man has nuich goods to be moyed
he unloads his sled at the terminus of the broken trail and goes to the

camp, reloads his sleds, hauls up this load, and so on again and again,

until all the t^oods haye been removed to the new camp.
rill' ditticulties encounteied can not be fulh' conveyed in words.

The soft snow is packed down by the horses and sleds to a deep rut

the width of the sleds, with walls on either side several feet high. The
travel also wears holes in the trails due to the uneven surface. A loaded

sled runs swiftly down a little incline and buries itself in the snow at the

ftottom. The hole thus formed is deepened by each passing load until

the trail in many places becomes a succession of short hills and hoi

lows, which taxes the draft animals great!}'. These holes are usually
icferred to l)y freiofhters as "chuck holes."'

The loaded sleds always have the rig-ht of way. and in going back

empty the driver nuist })ull into the soft snow to let the loads pass,

and frequenth' horses sink in so deep that it takes hours to dig
them out. The camps can not be far apart. If the}- are, there is danger
that the trail will drift full and recpiire breaking anew before the

freight can all ))e hauled uj). -Mr. Xeal spent three months with the

team and one man to help liim in moving the equipment from Valdez to

Teikhel, 48 miles inland. At this point the horses gave out and could

do no more. The season was now so far advanced that there was danger
of the ice l»reaking up and making further traffic impossible, for

the winter trail follows the streams and lakes as far as practicable

because of the easier travel on the ice, and ]Mr. Neal was compelled to

go to Copper Center very light and to hire the more necessary things
hauled while the less necessary portion of the equipment was stored in

tents at Teikhel.

The method of transportation here described is the only practital)le

one by which the interior can be reached with anything like large

((uantities of goods. Professional freighters charge 20 cents per pound
for hauling goods from Valdez to Copper Center on the snow, and after

investigating conditions I am satistied that this rate of charge is not

unreasonabl(>.

In sinnmer everything must be carried in <»n the l)acks of either

horses or men, the rate then charged by freighters being ."io cents

S. Doc. 148, 58-2 L'L'



338 REPOKr (»K OIKICK OK KM'KHIMENT STATIONS.

j)('f j)t>uii(l.
( 'oiisidt riii^' lliat il (:ik('> I'loiu cij^lil lo ten diiys to iiiiiUc

the luintlrcd miles with a licaxily loaded pack train, that in the uN'enijre

condition of the tiail a horse can not cari\\ nni<li over •J(Hi pounds, and

that horse feed, hay and oats alike, costs iia cents jk r |)()und on the north

side of the siinnnit, this rate is not unreus()iuil)lo.

THE TRAIL.

Thr trail is known as the United States military trail and was con-

structed hy the W'iiv I>ei)artment in 1898 and l8'.>".>. For some miles out

from \'alde/. it is cleared about 12 feet wide, over Icv'^el ^-round, and in

dry weatiier is a very e(>od road; but when the mountains are reached it

narrows into a windin*;' bridle path, the trees and rocks ha\ in^- ])een

cleared away in places so as to niake it passable for horses. Throuj^h

Keystone Canyon a very excellent piece of trail has been constructed

]>V blastino- a path alonj^ the side of the mountain tor a distance of 4

miles. Considerable work has also been done in bridging the larj^er

streams and in makinj^ a '/Ag'/M^^ path up th<> deep sides of Stewart

Divide. The trail as it now exists is of ver}' j^reat \ aliie in the devel-

opment of the interior, and in dry weather it can be traveled with com-

})arative ease; i)ut after heavy rains it abounds in mudholes. makinj^

it well-ni<^"h impassat)le.

Thi! sunnnitof the mountains is reached some 2n miles from \'aldez.

In summer time it offers no great ol)stacle to tralHc, as it is not a steep

climb, l)ut in w inter the frecjuent and severe storms and deep snow

on the sunnnit render the passage at times dangerous. The Stewart

Divide, which is rather a steej) ridge some 4(» miles from ^'aldez, is

much more diflicult to clind). lu'causc it is steeper, the trail having to

zigzag in places to reach the top of the sharp ridge. The winter travel

follows the streams around this ridge. Aside from th(>se tw'o eleva-

tions there is no arduous climl) to make, but the traliic over the low

places where horses sink to their bellies in mud is even more lal)ori-

ous than to go over the hills, and crossing some of the streams which

are not bridged is dangerous when the water is high.

THE COPPER RIVER COUNTRY.

The valley of the Copper, speaking in general terms, is a l)asin sur-

rounded on all sides with mountains. It has an area of about 10,(K>()

square miles, which will have more or less value as farming and graz-

ing lands.

The streams tributary to the Copper have also valleys of consider-

able extent, and afford equally good fai'iuing land. At a conservative

estimate these tributary valleys will have an an^aof 5,000 square miles

of more or less valuable agricultural land, or a total area of 15,000

square miles.
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The floor of tlic tiiain \ alley is arninocd in a siK-cc.s.sion of henclics,

or larjjfc terruccs, wiiicli rise al>niptly (die al)()\c the other toward tlie

north. \aryin<^- in h<'i«iiit from KM) to ^00 feet, or even higher. Kaeh

beneh is e()nn)arati\ely le\el on top and eoni[)rises an c'xpansi\e area.

Parallel with the Coppci- is another sy.sterii of henehes of tin; same

formation l)ut not so wi(U'. At the mouth of the: Xlutena, where the

expeiiment station is temporarily loeated, these benehes vary from a

(piarter of a mile to a mile or more in w idth.

The whole country was nearly covered with spruce forest, but exten-

sive Arcs destroyed it over large areas many years ago. Here and

there willow thickets have sprung up since the tires, but everywhere
the dead and charred trunks arc standing or lying on the ground.
This land is comparatively easy to clear, and it att'ords tin a])undance

of good, dry fuel for the use of settlers. This dead timber is small,

most of the trees not being nuich larger than large telegraph poles,

but some of the live timber is comparativeh' large.

The soil is generally a light loam, that is, of a more or less sandy or

gravelly nature, but in low places it is rich in humus and occasionallv

peaty. The subsoil, so far as the writer had opportunity to examine it,

was found to contain a large amount of a coarse gravel, and the sur-

face loam varied from G inches to 2 feet in thickness. This formation

whih> a
*• warm" soil, and therefore favorable to.a rapid growth, will

also be lial)le to sull'ei- from drought and, so far as our data at i)resent

available will enable us to judge, the earh' ])art of the season through-
out the Copper Valley is deficient in rainfall. The writer is informed

that there are also extensive areas with a cla}' subsoil, and it is a (jues-

tion which is th(> more preferable, the gravel or the clay; the former

})eing warm but lacking in moisture, the latter being cold but suii'ering

less from drought.
Nine acres had l)een cleared and seeded to nian}^ varieties of grains,

grasses, and vegetal)les. At the time of my visit the grains were still

small, most of them not having headed, ])ut as an example of the rapid

growth in this region, the barl(>v and oats were ripe; four weeks later.

More ground was being cleared and next year the station will have 16

acres in cultivation Some of the grains promised well, otliers were
stunted. It was noticeable that wherever the ground had been fertil-

ized by the ashes of a burnt J)rush heap the growth was veiy much
more vigorous than in places not thus fertilized.

Vegetables promised well. Turnips, radishes, and lettuce had l»een

in use for some time, and peas were ready for the table by the middle

of .luly.

Mr. Neal is an enthusiastic, industrious, and carefiil worker, and he

deserves much credit for the results accon)i)lished.
The team of horses owned by the station is worn out and was not

considered worth wintering, inasmuch as the cost of keeping a horse
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tliroiiuh tlic wiiitrr iiioiitlis is almost 0(|Uii( to his orij^iiiiil cost; tlicre-

t'oii' Mr. Noal was autliorizocl to (lis})os(' of tliis Icaiii to best advaiitaj^c,

and to select a stroiij^er and heavier team, which liad not been injured

hy |)ackin«( on the trail, to take their place. Such a team has been

found and we have made arranj^ements to have it wintered at Valdez,
for the reason that liail woik l>e<;ins at that end, and we have still

some ecjuipment to haul in and it is imi)ossible to brinf( a sint^le team

fi'om C'oi)per Center to Valdez until the trail is broken.

The writer left A'aldez on July 18 and arrived at Copper ('enter,

the name given to a few cal)ins located at the junction of the Klutina

with the Copper, on Jul}' IS, the trip taking- six days, which is aljout

the averaj^'e time. The stiition clearing- is located about three fourths

of a jnile north of Copper Center, on the first bench. (PI. VI, tijr. 1.)

I consider the soil on the station too lij^fht and too thin to stand con-

tinuous croppino' for very man}' years, and for this reason I selected

a tract of land of a stronger nature, located about niidwa}^ between

Tonsina Bridge and Copixr Center, foi" possible future use. The lines

run east and west for 2 miles along the shores of an umiamed lake and

north and south for 1 mile, so that it comprises about 2 scpuirc miles.

A large portion of it has a gentle slopi; southward toward the shores

of the lake. The soil is a light but rich loam, and the subsoil is a

porous clay carrying considerable gravel, but will not })e likeh' to

suffer greatly from drought. I recommend that this selection ))e with-

held from settlement temporarily, initil the building of the railroad

shall decide where the permanent station had better l)e located. In

the meantime it would appear best to continue work at the present
location at Copper Center. There are many thousand acres of land of

similar character, and we ought to ascertain what its value is for agri-

cultural purposes.
I recommend that the Avork of clearing. ])reaking, and l)ringing

under culture be pushed with vigor until the station has a hundred or

more acres mider plow, in order that we may test grain growing on a

scale which shall give us decisive results. To do this will necessitate

the hiring of much labor for a year or two, and it nuist not be for-

gotten that common labor costs $5 per day.
I would not recommend the erection of njore buildings than are

a))solutely necessary, and these should ])c of an inexpensive character,

built from the material at hand.

ECONOMIC CONDITIONS IN THE COPPER RIVER VA1.LEY.

The present high cost for transportation of all of food supplies and

all other necessary articles makes living very expensive. As an exam-

ple of the cost of some common commodities I quote the following

prices:

Flour, per 50-pound sack, $15; ham and bacon, per pound, -iO cents;

canned meats, per can of 2^ pounds, "^l; canned milk (Eagle), per can,
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75 cents; tea, per pound, SL; cotioo, per pound. To cents; sugar, rice,

beans, sago, dried fruits, corn meal, and oat meal, per pound, 85 cents;

sardines, oysters, and deviled ham. per can, 50 cents; lunch tongue,

per can, 75 cents; potatoes, sliced and dried, per pound, 50 cents; salt,

,S pounds, $1; hay, per pound, 25 cents; oats, per pound, 25 cents;

kerosene, per 5-gallon can, $1(».

Tlics«> prices are due to the cost of transportation. The further one

goes inland the higher the cost. TIkmc are no regular stores hej'ond

('()p})ei' Center and there are therefore no tixed values.

Game is becoming scarce and ))eef or nuitton can seldom l)c had,

and therefore have no tixed prices. The writer learned on the best

authority of instances which illustrate the situation in this regard. A
steer was bought in Valdez for ^12."). The purchaser put a pack of

250 pounds on his l)ack and drove him to a mining camp in the Slate

Creek district along with a train of pack horses. He received ^1

a pound, or ^25(» in freight for the goods the steer carried. He then

slaughtered him and sold the meat foi- $1 a pound. On the other

hand, a dozen steers were driven into the camp on the Nizina, 200

miles distant, the past sunnner, but there was no demand for this

meat, and they had to be driven back to Valdez and sold at local prices.

The prices of haj', oats, and other farm products are attractive to

farmers, and there is no doubt whatever Init that money can be made

in producing these things if the farmer is once established, has his

farms cleared up and in running order. The cjuestion is if the neces-

sary outlay to get this start will not exceed the means of the class of

farmers who are likely to settle in the Copper River Valley. In the

first place, the cost of landing his goods and family in \'aldez is con-

sideral)l(>, but leaving this out of account the cost of transporting his

equipment, say as far as Copper Center, is almost prohil)itive if he has

to hire it done, and it will be high even if he can do the work himself.

He should carry with him a year's i)rovisions, considerable feed foi- his

live stock, the necessary implements and seed grain, and, if he has a

family, also some household goods. If he can reduce the e<juipnient

to 5 tons, or even 4, it will cost him 2<' cents per pound, or from )^1,(*»(»0

to ^2,000 to land his goods in the farming region, aljout 10() miles from

N'aldez. If he can do it himseH' with his own animals, and he does not

consider th«^ labor and hardship involved, it will, of course, cost him

oidy the price of provisions and feed, sleds and other necessary e(jui})-

ment for the tv\\), and the labor he will find necessary to hire to lielj)

him over the hard places. In that case no estimate can be ]mt on ihe

cost, but it will be, some hundred dollars at least.

The natives of the region seem to be inferior to the Imlians on the

coast in i)liysical vigor and genei'al ihi'iftiness. They complain bitterly

that the white man scares the game away, and that furs are also becom-

ing scarce. L'idess they learn t(» woik ami earn wages, to cnlli\ate

gardens, and acquire liabils of ';i-ea(cr lliriri, they nuist ine\ ital>ly



.'U'2 UKIMHiT OF OFFICE OF EXPERIMENT STATIONS.

succiiiiilt. Al
|)i"(*s('iit tlicy live almost wliolly oti salmon, and for-

tunately this ycai* the vim of salmon was u-ood, so ihry have laid in

H ijood store for winter.

A WAGON ROAD NECESSARY.

Confronted hy those facts, it d(K\s not seem likely that evon the

Cop])er lii\('i- \ alley, which is. |)erha])s. (he most pi-omisinj( a<iri(id-

tural re»;ion in .Maska, can l)e settled very fast. But a j^ood waj^-on

road would soKh' the ])rohlem. The settler could then make his move
in sunnner. He could then hitch his plow horses to his own waji^on

at the wharf in \'aldez, and drive in at hisleisui-e, <^razin<(his livestock

on the road as he went. The cost would then he re])resented chieHy

hy his own time and labor; and he could then make several trips until

all his o-oods were transferred to the homestead of his choice, but

until a wayon road is provided this is inip()ssil)le. Now, it is not

likely that such a rojid will ))e built l»y private enterprise. To get
returns on the investment a private road would l)e compelled to charjje

toll, and the l)uildiniL;- of a railroad, which must eventually come, mio;lit

depi-ivi; it of nuich traftic. A (rONernment road is necessaiy to settle

the country, and in my opinion it will pay the Govermuent richly to

build such a road.

Here is a reg-ion which will give homesteads to 80,000 families. It

is analogous to a man owning a valuable piece of real estate which

must be made accessi])le before he can dispose of it. Jf the region
were owned by capitalists and they desired to have it settled thej''

would not long considei' the (piestion of making it accessible. The
returns to the (lovernment would be the l)uilding of a State, enlarg-

ing its productive tiMiitory, and providing homes for its citizens, which

are the pi'opei" and legitimate causes for expenditure.
The cost of l)iulding a good wagon road will depend upon the way

the work is handled. F)V iitilizino' the work alreadv done on the

military trail $100,000 should go ver}- far toward making a good
road. In many places there is a hard natural roadliod. which would

require but little work; in other places, where the ground is soft, it

would be more expensive; but there is an abundance of timber in

those i)laces, and rocks are at hand cverywh(M'e. The somewhat rude

log In'idgcs, which now span the larger sti'eams, can be made to last

for years if they are watched and repaired when they need it. In a

few places the route will deviate from the military trail in order to

follow easier grades and to select firmer ground, and in a few places

it will be necessarj^ to l)last out a roadbed, but on the whole the task

is not a formidable one.

A waji'on road is necessary, even if a railroail is built. The tariff on

a railroad, without competition, in a new countr}- will not be light,

and if there is no other means of reaching t\w count ly freight rates
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will keep many settlers away. A wagon i-oad will make the people
in a measure iiuli'pendent.

.Vttentioii is called to Mr, NeaFs report, herewith submitted, and

also to the weather conditions and soil temperatures recorded at this

station durino- the past year.

REPORT OF J. W. NEAL, SUPERINTENDENT OF COPPER CENTER
STATION.

Copper Center, Alaska,

Septemher 10, 1903.

Dear Sir: I herewith submit the report of the season's work for

1903, contininu- my notes strictly to the crop exixM-iments and station

work fjenerallv.

Receiving the station equipment at Valdez, I began moving the same

over the snow and ice toward the Copper Center Station January 20,

employing one man from February 1 and some additional help at

Teikhel. The trip proved long and arduous. AVe ai'rived at the

station April 2<) with most of the equipment, including all the seed

and most necessary implements to prosecute the season's work.

At this date the weather was warm and the snow leaving verv fast.

On iSIav 1 the snow had entirelv melted otf the 5> acres which we had

cleared ready for the plow, and by May K the frost w^as sufliciently

out of the ground to begin plowing and cultivating the soil. Not-

withstanding the fact that our team was almost exhausted l)y the long

stage of freighting, the soil new and full of roots, and a limited supply
of feed, we had 5 acres ready for seeding by Ma}" 19, and on May 20

w.e liad seeded plats of ever}" kind of seed at hand.

While the snow was leaving and frost getting out of the ground we
turned our attention to clearing. After the seeding was finished we
built about 1 mile of fence, inclosing some 40 acres. We then l)egan

to get out timber and laid the foundation for a log cabin 10 ])y 24 feet,

exterior dimensions (PI. VI, fig. 2). Leaving for Valdez July 2 to

meet the special agent in charge, I set the workman to clearing land

for such time as he could leave the growing crops. At this time I

hired a native at $3 a day to help in clearing, but natives soon tire

and he left us after five days. No othei- help was then available.

After my return from the trail 1 succeeded in hiring a white man
for a few days at §5 per day, and we resumed woi'k on the cabin, but

he soon left us and I had to turn my attention to the ci-ops. collecting

grain samples, cutting some frosted wheat for hay, and reaping and

thrashing the l)arley and oats which matured excellent grain. At
tin' close of my report the cabin is up, ready tor {\\o roof, which we

expect to i)ut on before the snow tlies. \\'e will ha\(> to store the hay
and implements in tents for want of time to erect sh(>(ls.

Aside fi-om the ."i acres seeded May 19 and 2o. we seeded some 4
acres a few days latei-. We Iia\c a<lde(l to our tieaiii.g some <> acres,
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wliic-li will lie )>rc)krn this l";ill and prcpiU'cil t'oi' spriijo- secdinj^.

IliiNf rcliiokcii '2 iU'ivs of the s})riM<^' cult i\:it ion and scodod the sanio

(() winter wheal witli a lo-pross drill. This j^Tuin is up and <j^row'ing

well.

NVEATI IKK (:ONDITIONS.

Oiiiinu' the tore })art ol' the seascjn the weather conditions proved
verv unfavorahle this year, there l)eing an excessive amount of snow-

fall all over the \allev and a late spring, togetluM- with a very lij^dit

rainlail during the early summer; the crops made a late start and

sutiered an early fall.

The temperature fell below 30° F. every month during the sununer.

In May the mininunn temperature was 23' F., falling to 32^ F. 15

days ill th(^ month; in June* falling to 32° F. and under on 3 days;

July 12 to 21> F., killing some tendei- plants and rye then in blossom,

and August 30 to 24° F., falling to 30 F. on the 2(>th, frosting hard

ever}' night thereafter save one. and hard frost continued up to the

Gth of September.
The barley and oats had matured l)efore these heavv frosts, l)ut the

wheat sufl'ered. With eight or t«Mi davs' more favora})le weather the

wheats would have matured fully.

Comparing notes with last year, the minimum for July was 38° F.
;

August, 28° F. ; with no killing frost up to S(»ptember 15. Under these

conditions ever}' variety of wheat would have matured and been in the

sack before September 15.

Barley and oats have matured at Copper Center every 3'ear since

1900, and while wheat had not been planted up to this year I saw one

head last season which, having escaped the loose stock on the trail,

matured plump, hard gi-ain.

NOTES ON FIELD CIROPS.

Barley.
—
Trooper (!-rowed, seeded broadcast May 20. Surface soil

dry and no rain until June 1. Coming up June 5. Stand good.
Growth slow and rather poor. June 25, inches high; a little irregu-

lar in growth, duly 15, 16 inches high and heading. July 20, a few

heads of smut a]jpeared. August 10, 2 feet high. August 24, fairly

matured or past danger of frost. The heads were small, but well

tilled. A small plat was seeded Ma}^ 22 in drills on moist soil. Came

up in 10 daj^s. In fidl head stood 3 feet high, and heads good size,

well filled, and matured by August 27.

Sisolsk, seeded May 20. Coming up June 5. Stand good. Growth

rather poor. June 25, 8 inches high. July 15, 15 inches high and

heading. Jul}- 20, al)out all headed out. Growth very irregular.

August li>, 2 feet high and straw turning. August 25, well matured

and grain quite hard. On the portion of this plat where a brush heap



Senate Doc. No. 148. Plate VII.

Fig. 1.—Alaska Stations— Field of Ripe Manshury Barley at Copper Center
Station.

Fig. 2.—Alaska Stations—Cutting Ripe Manshury Barley with Mower at Copper
Center Station.
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liad been biirnod the grain made a rank growth, standing 3 feet high

when ripp. Matured the sanio time, heads good size and heavN'.

Roval, seeded ^hly 20. Coming up June 5. Stand good. On one

half the phit the growth was poor, the otlier half good. June 25, 8

inches high. July 15, 18 inches high and signs of heading. August

10, 3 feet liigh :ind straw turning and grain passing into the dough.

August 25, the greater portion had matured or safe from frost.

August 27. fiost injured portions not quite matured. This variety

was next to the last to ripen.

Finnish, seeded May 2U. Coming up June 5. Stand good. Growth

rather poor on the greater portion of the plat, l)ut where a Ijrush heap
had l)een l)urned the grain stooled well and mad(> a ver}' rank growth.

June 25. 11 inches high. July 15, 2 feet high. July 25, well headed

out and nearly 4 feet higii. August 10, straw yellow and grain in

dough. August 25, well matured and grain (juite hard. One of the

lirst varieties to ripen. Heads large and heavy. The same in drills

did no ])etter.

Manshury, seeded May 20. Coming up June 6. Stand good.

Jiuie 25, 13 inches high. July 15, nearly 2 feet high and heading.

August 10, 3^ feet high and grain in the dough; straw turning. August
25, grain quite hard and well matured. Heads good size and well

tilled. One of the first varieties to ripen. This variet}' stooled very

well, ; heads from kernel not uncommon. (Fl. VII, tigs. 1 and 2.)

Lapland, seeded ]\Iay 20. Coming up flune 7. Stand good. June

25, 13 inches high on l)etter portions of the plat. This variet}'^, as all

others, made much better growth wherever lu'ush or logs had been

l)urned in heaps. July 15, 2^ feet high and heading. August 10, 3^

feet high, straw turning, and grain in the dough. August 25, grain

({uite hard and well matured. Heads large and well filled. This was

one of the earliest varieti«'s to mature. The Lapland, Manshury. and

Finnish may be highly reconunended for the Copper River \'alley.

All of these stooled well, 5 to 7 heads to a single kernel not unconuiion.

No. 9133, two-rowed, seeded May 20. Coming up June 7. Stand

good: growth ])oor. No bi'ush l)urned on tiiis plat. June 25, G inches

high. July 2«>, 15 inches high and heading. Stooled very little.

August 10, 20 inches to 2 feet high, and grain in milk. August 25,

l)ortions of the gniin^full}- matured. Heads fail" size and well tilled.

This \ariety was about the last to matui'e, and killing frost August
•Jl injured portions yet Jiimiatured. A small ])lat seeded May 22

in diills by hand made better growth, l>ut had not nnitured when

killing frost came, August 27.

lilack Hul less, seeded May 20. Coming up June 6. Stand good,
(irowth rather poor. Stooled a little. No ash heap on this plat.

July 16, !'» ijiches high and l)egiiuiing to head. August lo, 2 to 2^

feel high. Heads small, l>ut grain large and in dough. August 25,
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oTMin li:ir<l(MUMl mikI smI'c from I'l-osl. Mutiircd t'lilly. A siiiull
|)liit

(liillcd lt\ hand .M:i\ '2'2 made Ix'ttcr i-rowtli and inucli lai't-'ci' heads,

l)iil only al)oiit hall' of this plat had matured August 'JT. when killin}:^

frost came and damaged (h(> ivinainder of the t'ro[). The lar^c phit

all niaturi'd. The small plat stooled woll, 5 to 7 heads to the i)laiit.

Odffi.—Sixty Dav. see(h'd hioadeast May 2(i, as the barley. C^ominir

up Jun(> ;). Stand jjfood. (iiowtli xciy (^ood on portions of the plat

\vh(M-e brush was burned. IJathei' poor elsewhere. .luly 1. !.; inches

hiuh. July l."), lio inches hioh and headino-. Auji'ust 10, the l)eststood

13 feet liiiih. heads well tilled, atid orain in the milk. Aufjust 25, ifrain

niatui'ed and hai'd; yi(>ld <j;-ood. (PI. \'11I, lio-. 2.)

No. "Jsoo (from liussia), scmmIccI May 20. Comini^- up.Iune T. Stand

only fair, (irowth poor. No l)rush burned on this plat, rluly 1,

inch(\s high. July 15, IS inches hio-h and heading-. Auo-ust 10, the

best was 2^ feet high and grain half formed. August 25, the greater

portion still green and grain in the dough. When killing frost came,

August 27, portions of the grain was yet soft enough to be frozen, but

the greater part matured. This yariet}' was the last to ripen.

Nameless Beauty, seeded Ma}' 20. Coming up .June 0. Stand good.
Growth rather poor. No brush l)urned on this plat. Stoolcd yery

little. Jul}" 1, 8 inches high. July 15, 18 inches high and heading.

August 10, best portion 2^ feet high and grain nearly out of the milk.

August 25, grain nearly hard and straw quite yellow. Matured fully.

Finnish Black, seeded May 20. Coming up June 6. Stand good.

July 1, 14 inches high. July 15, 2 feet high and heading, August

10, on all portions of the plat where brush had ])een burned the oats

stood 3i to 4 feet high, and long, heayy heads. August 25, grain well

matured and heads hard.

Burt Extra Early, seeded j\Iay 20. Coming up June 0. Stand

good. July 1, 14 inches high. Juh' 15, 20 inches liigh and heading.

August 10, the best 3 feet high. August 25, matured and grain quite

hard.

Swedish Select, seeded May 20. Coming up June 5. Stand good.

Growth poor. July 1, 6 inches high. Jul}' 15, 12 inches high. Not

heading. Two or three small spots, eyidently where stumps had been

burned, did nuich better. July 15, 20 inches high and well stooled.

Not yet heading. August 10, 3^ feet high. Had headed out well.

August 25, grain pretty well matured. Next to the last to mature.

Of all the oats. Sixty Day and Finnish Black did the best.

W/ieat.— Ladoga Spring, seeded May 20. Coming up June 5. Stand

good. Growth rather poor, except where brush had been burned.

June 25, 12 inches high. July 15, 20 inches high. Heading July 20.

August 10, 3 feet high and some patches oyer 4 feet high; heads large

and well tilled. August 25, grain nearly out of the dough. August

27, heavy frost damaged, preyenting the grain from thoroughly
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matiirinf]^. Tlic stiiiw ripciuMl well, hut the grain shriveled luid the

germ was killed. 'I'liis \ uriety stooled out well.

Rouiiianiaii, seeded May 20. Coming- up June 5. Stand good.
Growth poor, exeept on l)rusji-l)urned portions. Here the growth
was rank and stooled w(dl. June 2;"), 14 inches high. .luly 15, 2 feet

high and heading. August 1»», li.V feet high; grain half formed. Poorer

poitions stood 2 f(>et high and about the sam(> stage. August 25, grain

nearly past the dough and straw 3-ellow. August 27, frost damaged,

killing the germ and causing the grain to shrixel. 'I'his variety was

almost l)eyond danger and the furthest advanced of all varieties grown.
Kubanka Spring, .seeded May 2(». Con)ing up June 5. Stand good.

June 25, 12 inches high where l)rusli had been burned. Juh' 2(», 2

feet high and heading. Other portions 15 inches high and heading.

August 1<), the l)est stood 4 feet higli, well headed and grain over

half formed; heads large. The poorest stood 2 to 3 feet high; heads

small. August 25, grain well in the dough and kernel large; straw

quite yellow. August 27, frost injured, killing the germ and causing
the grain to shrivel. The straw ripened fulh^ Iw September 10.

Russian Spring No. 2955, seeded Ma}' 20. Coming up June G,

stand rather poor. Jul}^ 1, 8 inches high. July 15, 12 inches high.

Hegun heading July 20. August 10, the best 3 feet high and blos-

soming. August 25, in the dough; straw cjuite green. August 27,

frost injured, grain shrixeled. The straw^ ripened by September 10.

Pererodka Spring, seeded May 20. Coming up June 5, stand

mediiuu, growth poor generally, 1)ut on brush-l)urned portions good.

July 1, 10 to 18 inches high. Jul}' 20. the best stood 2 feet high and

heading. It stooled well. August 10, 4 feet high and blos.soming;
heads large. Other portions 3 feet high and heads smaller. August
25, grain in the dough and straw turning fast; grain large. August
27, frost injured, killing the germ and causing grain to shrivel; straw

fully ripe })y September 10.

Russian (Orenburg) Spring, seeded May 2o. Coming up June 5,

stand good. Growth poor except where l)rush had been l)urned.

July 1, to 15 inches high. July 15, the poor stood 15 inches high,
the best 2 feet. Begun heading about July 20. August 10, the best

4 feet high; stooled W(>11 and heads large. August 25, in the dough
and straw turning fast. August 27, frost injured, causing the grain
to shrivel.

Romanow (imported seed), seeded May 20. Coming up June 5,

stand very good. No brush liurned on this ])lat. July 1. in inches

high. July 15, 12 to 1(» inches high and begun heading. August 10,

2 to 3 feet high and grain half formed. August 25, well in the dough
and straw turning fast. .Vugust 27. frost injured; straw ripened by

September 10, giain slnivclcd.

Romanow (Sitka seed), seeded May 2<». Coming up June 0. Stand
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very f^ood. Like :ill llic t^rains, this varioty iiiacl(> I'aiik j^rowth whor-

ovor l)rnsli or loj^s \v(m«' hunicd and stoolcd Ncry j^otxl. rFiily 1, 15

indies liio;Ii.
- ,Iuly 2(1, 2<» inches to 2 feet hi<,^h and headinj^. Au«^ust

10. the best stood H^ feet lii<,di, and j^rain half formed. Auj^ust 25,

j^rain in tlie dou^di and straw quite yeUow. Auj^ust 27, frost injured,

eausing <(rain to shrivel. Hounianian, Ronianow, and Kuhanka seemed

the farthest advanced when the killing; frost came. Ladoga was the

most backward. l>ut had the season been as last year even this would

have matured.

All the above jriiiins were seeded l)roadcast when the surface soil

had become dry through sprini-- cultivation, and the seed lay without

anv sioiis of j^ermination until a shower came June 1. Could we have

had this shower one week earlier our wheats would no doubt have

matured before this unusuall}' earl}' frost.

All the winter wheats seeded last fall were winterkilled, or eaten up
bv the rabbits as the snow left. The winter r^^e was l)itten off into

the ground, but each variety survived in some measure, making a

growtii of from 4 to 6 feet high, but a frost July 12 killed the giain

in the l>lossom. The straw remained (juite green at the writing of this

report. Spring seeding did no l)etter and matured no seed.

Emmet\—Yaroslav Spring, seeded May 19. Coming up June 5,

stand good; growth ver}' good. July 1, 12 inches high. July 20, 20

inclies to 2 feet high, and heading. August 10, 3^ to 4 feet high and

grain half formed. This plat made quite even growth and stooled out

well. August 25, grain in the dough and straw turning fast. August

27, frost injured the grain causing it to shrivel. The straw was quite

ripe September 10. (PI. IX, tig. 2.)

Uba Spring, seeded Ma}' 19. Coming up June 5, stand good,

(xrowth good and regular. July 1, 10 inches high. July 20, 18 inches

high and heading. August 10, 3 feet high and grain half formed.

August 25, grain, in the dough and straw turning, August 27, frost

damaged the grain ])adly. The straw ripened pretty well by Sep-

tember 10.

Russian Spelt No. 2789, seeded May 19. Coming up June 6, stand

poor. July 1, G inches high. July 20, 12 to 15 inches high, and

begiiming to h(>ad. August 10, 2^ feet high and blossoming. August

27, grain not fully formed when frost came; stiaw yet green.

The enuners were all seeded broadcast in dry surface soil and no

signs of germinativ^n until rain June 1. Yaroslav and Uba would

have matured with a season as last j^ear.

.^wc'^;?^Amj5.—Japanese, seeded May 19. Coming up June 5, stand

good. July 1, 12 inches high. Growth thrifty and plants ))ranching

good, blossoming July 12, when frost killed all the plants.

Finnish, seeded May 19. Coming up June 5, stand very good.

July 1, 8 inches high, branching and beginning to blossom. July 12,
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Fig. 1 .—Alaska Stations—Shock of Manshury Barley at Copper Center Station.
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Fig. 1 .—Alaska Stations— Drilling Winter Wheat at Copper Center Station.

c
w

Fig. 2.—Alaska Stations—Yaroslav Emmer Nearly Ripe at Copper Center
Station.
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frost cut the plants })jk'Iv, Sumo low luiinches oscaped and continued

to jj^row and blossomed. »Iuh- 20, lo to 15 inches hiiili. Aujifust 10,

some seed had formed and in the milk. This was thorou<;iily matured

by Aujrust 20.

Silver Mull, seeded May V.K In irind diills on soil spaded up last

y<'ar. Came up in 14 days, stand oood. This variety matured *(ood

seed and a fair yield. The plants stood 2^ feet high and (piite well

branched out. It was seeded on higher ground than the other varie-

ties and seemed to escape the frost of July 12.

J^la.r.—A large patch was seeded broadcast May 2o. Came up
June 7: a little thin on the ground. .Iidy 20, 20 inches high and

blossoming. August 1(», much of the crop stood 30 inches high; seed

pods well formed; many flowers contimied to ap])ear. The Hrst seed

ripened al)out August 2.'). Onh' a small per cent of the seed was ripe

at the close of report, September lo.

I\'a.s.—A good-sized patch was seeded broadcast May 20, but the

soil being so dry they did not come up until after a rainfall June 1,

coming up June t). July 20, 2^ feet high and blossoming. August 10,

pods set and peas half size. August 27, frost injured so much that

no seed matured. The vines were cut and fed to a cow as a test for

feeding (pialities. They were eaten with much relish, and there was

a noticeable richness in the How of milk.

^//v/.wfc-.v.
—The followinir grasses were seeded lu-oadcast May 1!>.

The soil on the surface was very dry until June 1, when a rain came.

Most varieties germinated quickly after the rain and l)egan to appear
above the surface in four or live days. In some instances the seed

was not good, but on the whole the plats showed rather a satisfactorj'^

growth. The conditions throughout the season were noted as follows:

Timothy made a fine stand; a little uneven in growth. Juh' 20, 8

inches in growth and ground pretty well hidden. August 10, 24 to 30

inches tall and well headed out. September lo, still very green and a

good sod formed. No seed had foruKMl.

Kedtop made a very slow gnnvth, but a good stand. »luly 2o, G

inches growth and ground pretty well covered. By August 1 it had

begun heading, 10 to 11 inches high. August 10, 13 to IS inches high.

September 10, .still ([uite green and had formed a ver}^ good sod. No
seed had formed.

Orchard grass made an excellent stand, iind well set by July 20; 4

to ; inches growth and the ground well covered. August 10, showed

very little ditlerence in growth, but looked thrifty. September 10,

lookijitf a little vellow and no sitrns of heading.

Mea<l()W foxtail made a \(Mv slow growth; stand ratluMpoor. rluly

20, 3 to ; inches growth. August lo. a very little changi* ingrowth
and ai)pearance. September 10, still about the same. It did not make

any stems.
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lilin' Ljr;i» iiiiiilr a >U>\\ *>r()\\tli iiiid poor stiiiid. ,)ul\ L'(», U to 4

iiiclics yrow til. .Viiyiist 1(>,
S to lli inches liiuli; li;itl thrown out a few

stems, and h(>adin^-. September 10, still «^i"eeii, l)iit no more jrrowth.
No seed had formed.

Tall meadow-oat «^rass made a s[)lendid stand. dnl\ 20, stood 12

inches hitih; around well covered. Auj^iist 10, S to 22 inches hit^h

and lieadint;*. September io, still oreen: cliall matured, but no seed

formed.

'1\U1 meadow fescue made a slow growth at fiist. July 20, 4 to 9

inches (growth and the <4round well covered. August 10, some stems

were thrown out and headed, standiniif /)0 inches hioh. S(>ptembcr 10,

the grass was still green; the chalt' matured, but no seed formed.

Smooth ])rome grass made a splendid stand. July 2o, (5 to 12 inches

tall; raidv growth, thoroughly covering the ground. August 10, 20 to

24 inches tall and beginning to liead. Before the ne:^t observations

were taken some stock bi'oke into the lield and ate the tops off nearly
the whole plat. However, a few stalks headed, standing 8 feet high,
but still gi-een Se])tem])er lO.

Perennial rye gi-ass made a very good stand. July 20, 8 to lo inches

high and thoroughly mattcxl. August 10, some heads appeared, stand-

ing 12 to 15 inches high, and growth even more matted toaether.

Before the next observations were made some stock that broke into

the field ate this plat off' close to the ground, and a new growth seemed
to be starting September 10.

Red clover and alsike clover wer(^. likewise seeded near the abov^e

grasses. The alsike clover made a light and rather utisatisfactory

growth, ])ut still green September lO; slightly frosted. The red clover

mademuch bettergrowth. Itmade a good stand. Jul}' 15, 4 to (J inches

growth, pretty well covering the ground, August 10, 12 inches high
and a few blossoms appeared. September 10, still green, ))ut slightly
frosted. No seed formed. I found some plants along the militar}^ trail

18 to 20 inches high, stalks thrifty, and in blossom by the end of July.
Dwarf Essex rape seeded Mav 1!>, broadcast; stand good. Frost

injured July 12. The plants tlien covered the ground, but making a

poor growth, standing (> to 10 inches high. August 1, some stalks on

brush-))urned soil, uninjured l)y frost, stood 15 to 18 inches high;
leaves 8 to 1) inches across. It did not seem to grow much after this

time.

VEGETABLES.

Most of the common, hardy vegetables were grown at the station

this year; but the ground being new and with only 4.31 inches rainfall

from May 1 to the end of the growing season, the results were, in part,

rather unsatisfactory. The varieties grow n werc^ enumerated as follows :

CaJjbmje (Early Jersey Wakeffeld), canlij^ovicr (Pearly Snowball), and

tomatoea (Livingston Perfection).
—These were? seeded in boxes and
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])l!intod on a toiuporarv hotlted the first week in May, whirli was late,

of course, hut UMavoi(lal)le, o\viri<;' to my 1)ein<;al»seut from the station

at the proper time for seedint;- the same. These were traiisphuited to

the "garden June 15, and while none eame to any jj^ood the eahbaj^e had

he^un to head by the end of Auj^'ust. The cauliflower showed no sign

of headinu'. The tomatoes were p-rowini>- finelv when killed ])v fi'ost,

July \^2.

J\'aH.—Little Gcni and Earliest of All. These were seeded in drills

IS'inches apart ]\Iay 14, and both gave good results. Earliest of All

came up in 12 days, and the first blossoms appeared Axmo, 25, 42 da3's

from seeding. Pods were setting by rlune 8(». and th(> peas were ready
for tat)le use l)y July 18, 65 days from seeding.

Little Gem l)egan to l)lossom July 10, 57 da3's from seeding. Pods

were setting July 20, and the peas were ready for ttil)le use by

August 10, 88 days from seeding.

Lettuce.—White Winter Cabbage, Big Boston, and Early Curled

Silicia were seeded in drills 12 inches apart May 14. The surface soil

was very dry. l)ut most of the seed germinated, coming up in 9 to

16 da^'s. White ^^'inter Cabbage seed was poor; only about 10 per
cent grew. This variety was ready for table use rluly 1. Big Boston

\ariety was ready for table use June 2S. It made a thrifty growth;
lettuce crisp and delicious. The plants attained a very large size by
midsunnuer. Early Curled Silicia \ariety was ready for table use

rlune 28. It made a thrifty growth; lettuce crisp and delicious, and

preferable to all other varieties grown on the station.

())t/<>))s.—Extra Early lied and Australian Brown were seeded May
14, coming up in 12 to IT days. Oidy about lO ])er cent of the seed

germinated. The soil was very dr}^ and not rain sufficient to give

them a fair test. B}' fall they had only attained the size of large

marbles. The Early Ked did the best. A (juart of sets had been

mailed to me at Valdez during the earlv winter and then were frozen

as I carried them in over the snow and ice, so that only a few sets

grew. These only made a fair size, but quite fit for table use. They
were pulled and laid away Sei)tember 1(). Tlu> tops were then dry.

(rarllc.—Three bulbs accom})anied the onion sets and were set out

the same time, but none started.

Rdtlish.— Early Scarlet Tui-nipand Early Long St-arlet were seeded

M'.iy 14. The former was ready for table use June 26, then the size

of walnuts. They were swe(>t and crisp. The latter did very well;

ready for use a few days later.

Cari'otx.—Guerande, or Ox Heart, and Early Scarlet Horn. The

season kept too dry for these as well as all the vegetables. The carrots

did only fail-, making roots 1 to 1 .V inches in diameter, ^'ery little

noticeable ditlei'cnce in llic \;irieties.

TurnijJH.
—

Early Plat White Dutch, Extra I^arly White Milan, and
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I'urplc Top Str;i|) Lnil' writ- seeded May 14. TIk'V caiiif 14) in 7 to lU

davs. aiul all made jiboiit tho same j^rowtli. Tlio roots were u little

.small, l»iit erlsp and jwicv, and ecrtaiidy xcrv tiiio.

Ruta'h<((j(i.
—Yellow Swede, seeded ISIay 14, eaiiie up in 7 day.s. It

made jj^ood-sized roots, sweet and crisp.

J\irKfu'j>f<.
—

Larjje White Dutch, oi- Su^'-ar. .seeded May 14 and 22,

came up in 12 to HI days. It made roots about 1 inch in diameter, and

roots run deep.

Bi'i'ts.—Golden Taidvard and Hark-Ked K<.'-yptian Tiiiiiip. seeded

May 14 and 25, came u}) in 11 to 14 days. The lii'st variet\' mentioned

made a thrifty top triowth, and some beet roots measured 'I^ inches in

diameter. E«ryptian Turnip did only fairly well, the best beet roots

nieasurinj^ 2 inches in diameter. These, when prepared for the table,

were eaten with a reli.sh.

Rhuharh.—Victoria, seeded Ma}' 14 and 23, came up in about 22

days. Onl}' a few seeds jrrew. These onl}^ made sm:dl ]ilants this year.

Beans.—Detroit AVax and Wind.sor, seeded May 14. Each variety

came up in about 22 days. A frost July 12 killed the Detroit Wax
and injured the Windsor slijjhtly. The latter remained green and

formed a few pods. These were late in tilling, and frosted August 27.

No seed matured.

Chervil.—Curled; seeded Ma}^ 28; none grew. .

Kale.—Dwarf Curled Scotch, seeded May 14 and 23, came up in 9

to 15 days. It was large enough for tal)le use July 5.

Cress.—Curled or Pepper Grass, seeded May 14 and 23, came up in

7 to 10 days. It made a good growth, and was ready for talkie use by
June 30. It made stems over 2 feet tall and ripened a heavy crop of

seed.

Potatoes.—We can not say much on this subject as yet. The

great problem is to get seed here in time for planting. Arrangements
were made with James Fish, at Valdez, to send us one horse load of

seed last spring, but b}^ the time horses could be taken over the sum-

mit it was too late and the seed was not sent. However, a Mr. Hol-

man paid a prospector $.5 for packing 3 pounds of potato eyes to Mr.

Blix, his partner at Copper Center. One-half of these were given to

us to plant at the station. These were planted after the middle of

June, and only 4 ej'^es grew. They came up about July 1 to 5, and

made quite a good growth. Frost killed the vines August 27. At
that time the tops were about 9 inches high and the tubers the size of

large hen's eggs. 1 found as high as seven of these, with some small

ones, to a single hill.

It is very evident that as the ground becomes older settlers can raise

vegetables for home use without difhculty, and with irrigation thej^ can

grow vegetables of the finest order.
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Fig. 1 .—Alaska Stations—Breaking Newly Cleared Land at Kenai Station.

Fig. 2. -Alaska Stations—Grain Grown in 1903 at Rampart, Latitude 65" N.
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Fig. 1 .—Alaska Stations—Patch of Buckwheat in Bloom at Kenai Station.

I

Fig. 2.—Alaska Stations— Field of Burt Extra Early Oats at Kenai Siaiiun.
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Aniont^ our piosent needs 1 will roconimeiul us uiiieh needed at this

station a good hay rake and at least 1<> hales of harhed wire. The

latter is a serious need to protect our crops. The ordinary ])ole fence

does not turn the stock once they get a taste of the tine oats and various

irrains tfrowinii" at the station.

Respectfully suhniitted.

J. W. Neal,

Superhi tendiiiit Copper Center Keperlnieiit Station.

Prof. C. C. Geokgeson,

Special Agent in Chanje of Ahishi Fnixiftigations.

KENAI STATION.

On returnintr to Valdez from the interior I took the first boat hound

for Cook Inlet, which happened to be the jVewj/o/'f. vShe left Valdez

Auirust 11 and arrived at Seldovia on the 13th. The little tiat-bottomed

steamer Ti/o/u'c was in waiting and left the same night for the ports

in the north of the inlet, and arrived at Kenai the next morning.
I found Mr. Nielsen and Mr. Ross engaged in breaking new ground.

(PI. X, fig. 1.) There are now at the station 21 acres cleared, broken,

and fenced. The first 5 acres were cleared immediately back of the

village, but it was found that the winds from the sea, which swept in

unobstructed, damaged the crops. The next 10 acres were therefore

cleared some little distance liack in the w'oods so as to leave a shelter

belt of timber to protect the crops from the sea wands. This has been

found to be an advantage, but it is believed that still better protection

will be afforded farther back, and the next field to be cleared has been

chosen with this end in view.

In the middle of .August, when the writer was there, the crops

looked well and gave promise of a plentiful harvest. (PI. XI.) But

the promise was not fulfilled. It will be seen from Mr. Nielsen's

report, submitted herewith, that none of the grain matured this year.

Heretofore the earlier varieties of grain have matured, but this year

was an exception in this respect. 'I'he spring was lat«' and the sununer

averaged coldei'thai; in i)revious years. There was less sunshine than

usual, with a great deal of misty, overcast weather. The number of

clear days was as follows, by months: May, I>; June, <i; 'Inly, 12;

August, l". Hut whatever the cause, the fact remains that grain failed

to matun-. Of the five years during which we have been at work on

this station this is the oidy total failure to mature grain. From the

data now at hand it is evident that grain growing for the seed is

uncertain along the coast on the Kenai Peninsula. But there is reason

to believe that grain can be matured some lo or more miles from the

coast where the infiuence of the winds and mists from the inlet are less

sinister.

S. Due. i4S, 58-li 23
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STOCK RAISING A SUCCESS.

Hilt tlicro is IK) (louht in
r('j,«-:ir<l to stofk niisino;, Tho station work

oxen have now boon k('|)t for live years, winter Jiiul sunnnei", wholly
on Mali\ ('-L;i()wn feed— <^ras< in summer and hay oi* sila<^(^ in winter—
and they ha\ e been kept in sulliciently j^^ood condition for work. We
have also made a start in kee[)ini( cows.

Cattle have l)eon kept at Kcnai and Ninilchick for many years. The
native stock is a diminutive Siberian l)reed, but at Kenai they have

been im[)roved by the introduction of American cattle, and the two
cows owned by the station at this writin*;- are of average size. That

live stock can be grown there has been proved, and I therefore recom-

mend that hereafter speiial attention be given to animal industry at

this station. If the money is available 1 recommend the building u|)

of a small dairy herd and that a dairy eijuipment be provided. This,

however, should not be done if it will in any way retard the develop-
ment of the stations in the Copper Kiver Valley and at Rampart on

the Yukon, for 1 consider that these stations are of more inmiediate

importance than the Kenai Station. But provided that these stations

do not surt'er, the work of clearing and improving land at Kenai should

continue, and a small herd of general-pui-posc cattle should be collected

there with a view to inaugurate dairy work when the necessary ecjuip-

ment can be provided. Nowhere in Alaska has butter or cheese been

manufactured, and it will be an instructive and profitable experiment
to ascertain what cattle raised on native feed can produce in this line.

A CHANGE IN SUPERINTENDENT.

iMr. H. P. Nielsen, who has been superintendent of this station since

the breaking of the first sod in the s|)ring of 181H», has resigned,

and ]\lr. P. 11. Ross, a graduate of the Kansas State Agricultural Col-

lege, has taken his i)lace. Mr. Nielsen has been an energetic and

industrious worker, and most of the hard work of clearing the land

has been done by him. lie has erected all of the buildings and laid the

foundations of tlie station, from which nuich usefulness in the future

may be expected. Mr. Nielsen's report follows herewith:

REPORT OF H. P. NIELSEN, SUPERINTENDENT OF KENAI
STATION.

Kenai, Alaska, Octohej' IJf, 1903.

Dear Sir: I herewith submit report on work for the season of 1903.

CLEAR1^;G OF NEW LAND.

In addition to work with experimental crops on the 15 acres previ-

ously cleared and broken we have cleared of trees, stumps, and brush,
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and brokoii <> ucn's iiiori' :iii<l tCiiccMl it. Foi" coiucnicMUM' the field

by the hou.so. is di'si^nutt'd in this ivport :is Kichl A; tlie field l)tick

in the woods. Field !>.

GENERAL LMPKOVEMENTS AND ADDITIONS.

Last year I purchased a Imihliiiii" of the Alasi<:i Paekeis .Vssoeiatioii

whieh had heeii used for ([uaiters for Chinamen while the eannery here

was in o[)eration. The object was to tear the house down and with the

lumber build a barn for inn)leinents and '•rain. The buildini^- as it

stood measured 75 by 24 by 10 feet. 1 took it down, moved the lum-

ber a miles, and built a bani here measuring- 04 by 24 by 10 feet; we

havinjjf sonve lum)>er l(>ft. The old implemeiit shed is ])eini^ converted

into a stable for horses and cattle. (PI. XII, fij^s. 1 and 2.)

Fourteen hens and a cock were bouuht in Au<;ust and the old silo

buildinu- converted into a chicken house.

A 3-year-oId cow was boujiht in Auj^ust for the station.

One of the oxen brought up here in 1S*)I> died last sprin*^-.

Last year a yoke of oxen were shipped here from Portland, Oreg.,

but one of them had received so severe injuries on the voyage that he

died a week after landing.

The station herd now consists of 2 cows, a 16-month-old heifer calf,

a 2-year-old steer, and 2 oxen; H head in all.

Twelve tons of native grass were I'ut, cured, and stacked in -luly

and Auoust. Al)Out 7 tons of this are now in stack.

Of the orchard set out in the spring of 11H>2 there are alive .') api)le

trees, 1 cherr}- tree, 7 raspberry bushes, 10 gooseberr}^ liushes, and 1

currant bush.

The apple trees grew very slowly during the sunmier. The cherry

tree grew shoots about ?> feet long, and seems healthy. The raspl>erries

made a remarkable growth from the loots and sent up many new canes,

but all of last year's stems were winterkilled, so the}'^ did not bear

anv fruit. The gooseberries grew new stems, 2 to 3 feet long, but did

not bear. The currant bush made a normal growth without bearing

anv fruit. The strawbei-ries, >'} varieties, did i-emarkal)ly wtdl, and

rijxMied nearly a gallon of berries, but, owing to the birds, there were

seldom more than 3 or 4 ri])e berries to be found at a time. New plants

were made l)y the hundred in the latter part of the sunmier, so the

beds will need to be exfiMided next year.

The grain has been hauled oil' the field, and the ])ortion which was

dry enough to stack has been stacked up; the rest is standing in shock

in the stack yard. Five acres of the grain field have not yet been

plowed this fall.

NOTES ON VKCiKTAHLES.

Potatoes.— Early Hose and Farly r>iiil);uik were planted ISIay 23.

They did not all come up until about July 0, but when once up they
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«>T(*\v rupidh . 'V\\v yield was not so j^ood as last ycai", Imt two-tliirds

of llif Karly liosc and onc-lialf ot" the Burhaidv were marketable.

Tlu-y were dw^ Sei)teinl>('r '2L

Suceess with vcj^etahles this year was not so «,^ood as usual, except
with eal»l»aii-e, e»derv, and ])arsley. The j)eas did fairly w(dl, hut were

late ill eoiiiiiM'- into heaiiiii'-. The lack of succcsH with tlu^ otlier thin<;s

WHS due partly to the cold sunnner, l)ut mostl}' to the fact that tlie soil

was new. It was o-i\'eti a liberal dressin<j^ of manure last sprin<(, but

it did not ha\ e time to decay suliiciently to help the plants nuich this

year.

Ai)i'il 27 I planted in the cold frame the followin<i,- seinls: ('a))ba*^c,

flersey WakelieUl; caulillower, Early Snowball and Dwarf Krfurt;

lettuce, Ri«j Boston and Morse; kohl-ia))i, Lar^e White; l)roccoli,

Mammoth White; cucumber, White Spine; celery, Improved White

Plume; onions, Yellow Globe Danvers; parsley, Plain Sinj^le; and

Brussels sprouts.
The cabbage Avas set out in the open June 3 and did very well.

Less than 1 per cent of the plants set out failed to grow and most of

those that grew made good-sized heads. The cabbage last sunuuer was

the best I ever raised.

The cauliflower and broccoli plants were set out June 8, but did not

amount to an3'thing. The plants kept green all summer, ))ut the}' did

not ])egin to grow' well until in August, and the frost killed them

before they came to head.

The kohl-ra])i plants were set out June 3 and did fairl}' well

A few plants of both varieties of lettuce were set out June 8, but

they did not develop to large heads.

The cucumbers did not get large enough to transplant. I do not

think cucumbers can be raised here. I have tried them five years now
Avithout success.

1 had no ground prepared rich enough in which to transplant celery.

1 therefore took out the other plants and trans^jlanted the celery to the

cold frame, and it grew magnificently. Of course, 1 did not have room

to bank it up, but some of the plants grew 15 inches high, and as they
stood so closely they partly bleached without ])anking. It is finely

flavored and tender.

The onions were left in the cold frame and the largest bulbs attained

a size of 1 inch in diameter.

The parsley was also left in the cold frame and grew to be 1 foot

iigh.
On May 19 I planted the following varieties of peas: American

Wonder, Hosford Market Garden, Earliest of All or Alaska, and Thor-

biirn Extra Early Market. There was no noticeable difierence as to

earliness, for they were all late. They were not eatable until about the

1st of September. Hosford Market Garden grew the largest vine, it

being about 3 feet tall.
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Fig. 1 .—Alaska Stations—Station Buildings at Kenai Station.

Fig. 2.—Alaska Stations—New Barn at Kenai Station.
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On Ma}" 20 I planted beets, Early Egyptian; carrots, Earl}' Scai-let

Horn; parsnips, Hollow Crown: corn salad; aiid rut'a-baga, Large
White.

The beet, carrot, and parsnip seed were soaketl in water over

night, ))ut they did not come up until about five weeks after plant-

ing. The beets amounted to nothing. The carrots were small,

hirgest roots being only 1 inch in diameter and 2 and 2^ inches

long. The parsnips did not do so well. The corn salad came up
in a))out three weeks, but grew^ very slowly. It is green at the

l)resent time, but only '2 inches high, and has not been picked. The

ruta-bagas came up in about two weeks, but did not get very large; a

few of the largest weighed 1 pound a pierce. They needed richer

ground.
On Ala}' 2S 1 planted mustard. White London; garden cress; spin-

ach, Savoy; kale, Siberian; and radishes. Earl}' Scarlet and French

Breakfast. The mustard did not get large, neither did the cress. The

spinach went to seed without making many leaves. The kale grew
well; some of the leaves were 14 inches long, and the plants stood

quite thick in the rows. The radishes did fairly well, but were a long
time attaining an eatable size.

Turnip (White Dutch") was sowed broadcast June 10, and the seed

covered by raking the ground over with the garden rake. Thev did

fairly well, but none of them became exceptionally large.

FIELD CROPS.

WhitfT grain.
—Giant Winter Rye seeded August 25, 1902. Sep-

tember 8 there was a fine stand 3 inches high. October 1 it was 6

indies high and spreading out. It wintered over in good shape, and

on July 1, 11H)3, there was a good stand, 3 feet high, fully headed.

July 15 it was 5^ feet high. August 1, 6 feet high and just going out

of bloom, August 19, 6 to 7 feet high, filling out nicely and prom-
ised well. September 1, ripening and grain in the dough. September
15, grain injured by the frost. The chaff and straw were ripe, but the

seed would not harden. It was cut September 21. The grain is not

mature enough to make seed.

Excelsior winter rve, seeded at the same time and in the same kind

of ground as the above variety. Growth and results the same as the

aliove.

Two other varieties of rye (Schlansted and Fechitin) were sown, but

the seed failed to grow.
A plat each of Excelsior winter wheat and Giant winter rye was

sown August IS last. At the present time the plats are green and

look very promising.
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sruiNc cRors.

WJuaf—Konijuiow.—Two plats were .seeded, one in Field A, May 26,

ami one in Field H, . I line 4. ( )n .lime <! th(» plat seeded May 20 waseoiii-

ingup. The ])latseeded ,Iune4 was eoiniiiy up June 14. On July 1 it

was noted in Field A, stand excellent, 4 iiiciics liioh. In Fi<'ld \\, stnnd

excellent, 5 to inciuvs liioli. July !.'>, in Field A, gi'owth spindling,
(I to 8 inciies high; in Field B, S inches high. August 1, in Fiehl A, I

foot high; in Field H, IS inches high. August !*, in Field A, 24 to 30

inches high and iteginning to hlooni; in Field B, 8(1 inches high and

in bloom. Septemher 1, in Field A, 80 to 3(J inches high, in bloom; in

Field B, 4^ feet high, in bloom. September 15, in Field A, 42 to 48

inches high, still in bloom. It will make noi»Tain. In Field \\. 5 to 6

feet high and still blooming. Both plats were cut September 22, the

straw to be used foi- hay.

Barley
—

Manshury, seeded May 28. June 0, was just showing
a})ove ground. July 1, stand excellent, 8 to 4 inches high. Jul}' 15, 4

to inches high. August 1, 12 to 20 inches high and beginning to

head. August 111, 80 to 40 inches high and in bloom. Septend)ei" 1,

passing from milk to dough, 8 to 4 feet high. September 15, al)out

30 per cent still in the milk; rest in the dough; straw still green.
When cut, SeptemluM" 21>, a small percentage of the straAv turning

yellow, mostly green. Grain spoiled b}^ the heavj' frosts of September

23, 24, 26, 27, and 28. No seed ripe.

OdU—Sixty Da3\
—Two plats of this oats were sown, one in Field

A, May 26, which was just coming up June 6. The other plat was sown
in Field B .June 4. July 1 the stand was good, 8 inches high in both

tields. July 15, in Field A, 6 inches high; in Field B, 7 inches high.

August 1, in Field A, 12 inches high, 10 per cent headed; in Field B,

14 inches high, but no heads yet. August 19, in Field A, 30 inches

high and in bloom; in Field B, 36 inches high and in bloom. Septem-
ber 1, in Field A, some in bloom, some just past; in Field B, 4 feet

high and in bloom. Septeml)er 15, in Field A, 36 to 42 inches high,

grain in milk and dough, a few hulls turning 3'ellow, straw green yet,

begiiuiing to lodge badly; in Field B, 4 feet high, badly lodged, grain
in the milk, straw green. Tiie plat in Field B was cut for hay Sep-
tember 28, no grain ripe. The plat in Field A was cut September 28,

no grain ripe.

Swedish Select.—Two plats were seeded with this variety, one in

Field A, May 26, and one in Field B, June 4. The plat seeded May
26 was just showing above ground June 6. The plat seeded June 4

was coming up June 12. July 1, in Field A, stand good, 8 inches

high; in Field B, stand excellent, 3 inches high. July 15, in Field A,
4 to 6 inches high; in Field B, H inches high. August 1, in Field A,
12 to 14 inches high; in Field B, 20 inches high. August 19, in Field
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A, 30 inches hioh, in ])loom: in Field B, 80 inches hij^h. just headed

out. September 1, in Field A, just past Itloom, 8 feet high; in Field

B, 5 feet high, in bloom. Septeml)ei- 15, in Field A, 42 to -l-S inches

high, some spots T) feet high, grain in the milk and still growing, color

dark green; in Field B, what is standing is 5 to feet high, 75 per
cent of it Hat on the ground from the recent storm, grain in the milk,

color dark green. Both plats were cut S<'ptenil)er 28. As there was
no ripe grain it will l)e used for hay.

Common held oats seedcMl ,Iune 15. 'h[]y 1 there was an excellent

stand, 2 inches high. July 15 it was 8 inches high. August 1, 8

inches high, August r.>, a\erage height 1(5 inches, beginning to head.

September 1, 80 inches high, about !•<> p(>r cent headc^l. S(»i)temt)er

15, 80 to -12 inches higii, fully headed, al)out 20 per cent in bloom. Jt

was cut for hay September 20 and 27. No grain whatever in the

heads.

Two acres was sown to Burt Extra Earl}- oats with seed raised

here in 11>()2, but it failed to make a stiind.

Bach'wJteat.—Orenburg, seeded May 20. July 1, stand excellent. 1

to 2 inches hioli. Julv 14, 2 to 4 inches hioh, Ijeo-inninof to bloom.

August 1, 8 to 12 inches high, in full bloom. August 19, 12 to 18

inches high, in full ])loom, some seed formed. September 1, killed

by frost, no seed ripe. Jt was cut September 10.

OKASSES.

On July 1 notes were taken. Grasses seeded in the spring of 1902,

as follows:

I}((<fi/I!s (/Iniiurafd.
—Leaves inches in height, a few seed stalks

headed out, 20 to 24 inches high.

Af/ro.st/'s viilgariK.
— 1 foot high, h(ni(ling out.

LoUiim pereniw.
— ^^' interkilled.

BnmiuH hiennh.—10 inches high, fine stand.

Poa pratersix.—1 foot high, heading out.

Featuca fldtior.—Growth spotted, to 20 inches high, no heads ^et.

Avena elatitn'.—W i nte rk IIIchI .

Phleiuii prdteime.
—12 to 10 inches high, just showing a few heads.

Alopecfirux ]))'<if(?vsln.
—80 inches high, fully headed, and in bloom,

These plats were all mow(Hl foi- hay July !. A second ci-o]i of hay
was mowt'd S(^pt<'ml)(n- lo. Yield somewhat smalhM".

On June 1 and rlune 2, 19<»8, a small plat each of the following-

grasses and foi'age plants w(M'C seed<Hl: Itromnyt inertnix^ Dacti/lif<

glomerata^ Lafhi/niK Mt/lrtsfr/'s^ Aira c^^'tpitosn^ Pnh/(/<>n um s<i<-Ii(ill.niinii(\

Vlex €uroj>x\is^ Avetut <1nti<>i\ Ah>j)'Ciir<i>< pntft^nnix^ white clover, red

clover, alsike c1ov(M'. I*JiJ> kih priit»nm\ Loliuta perenne^ Featiuea elat'wr^

Poa pi'atensis^ and ]*<>a mpiathit.
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haor these \!iri<'ti('s. A//''/ <;rsp/f.o.s(t, / '"/i/f/a/i 1///1 sKc/itd 1ii('nt<(\ ^\\(\ ]

aijiuilini failed tt) liiow.

Jii'oiiiKs nhfiiiis.—.Iiil\ l.stami was •"•ood: 1 to .1 iiiclies lii(;li. July

15,8 to 4 inches hit;li. Aiiiiust I, t to T) inches hi^di. Au<iiist l'.'. ti to

8 inches hjiili. SeptendtiM- IT), \'2 to IT) inches hioh. Tlijs plat has been

pastured, hut is still jfreen.

p,i<fi/lis <il(iiii< r(il((. .Inly 1, just up. Juir IT), stand «^ood, 1^ to 2

inches hi«ih. Auoust 1,5 inches iiiuh. Auj^ust 1;>. «'» to s iuches hi««fh.

Septenihei- 1, s to 12 inches hii^h. Pastuicd the last weeU. (Ji-owth

has ceased, hut ]>lat still <»Teen.

LafJn/riis si/l r<Kfrls.
—

Septeiuhei- 1, just couiino- uj). September 15,

stand j^'ood, :! inches hioh. October H), 3 inches hi^h; i)lants green,
but j^rowth sto[)pe(l.

Vh'iv europpeus.
—

July 16, stand uncertiiiii, just showinj^ above

ground. August 1, just coming up. August 1!>, stsind good, 2 inches

high. Sei)tember 1, 4 to 5 inches high. No progress.
Avena elatlor.—July 1, stand tine, 1^ inches high. July 15, 2 to 4

inches high. August 1, 8 to 10 inches high. August 19, average

hcMght K) inches; begimiing to head. Septeni))er 1, 18 inches high;

fully headed. It was about 2 feet high on September 15, when it was

mowed for hav. The stubble started growing at once. Plat still

green.

Alopecuruspratensis.
—

Jul}' 1, stand uncertain, just coming up. Jul}'

15, stand good, 1 inch high. August 1, 2 to 8 inches high. August
19, 4 inches high. September 1, 5 to <! inches high. September 15,

a few seed stalks 24 inches high; bod}" of grass 6 to 8 inches high. Plat

still green.

White dovei\—Jul}' 1, just coming up. July 15, stand good, \ inch

high. August 1, 1 inch high. August 1!», 8 to 5 inches high. Sep-
tember 1, 4 to () inches high. Septem])er 15, to 8 inches high.

September 17, cut, and with the other 2 varieties of clover used for

silage.

Red clover.—July 1, fine stand, 1 inch high. Jiil.y 15, 1^ to 2 inches

high. August 19, 4 to 6 inches higli. September 1, G to 8 inches high.

September 15, 8 to K) inches high. Cut for silage September 17.

Ahihe clover.—July 1, just coming up. July 15, stand good, i

inch high. August 1, 1 to 2 inches high. August 19, 4 to 6 inches

high. September 1, to 8 inches high. September 15, 8 to 10 inches

high. Cut for silage September 17.

Phleum 2yi"utenf<e.
—

Jul}' 1, just coming up. July 15, stand good,
1 inch high. August 1, 2 to 8 inches high. August 19, average

height, 6 inches. Septeml)er 1, 8 inches; begimiing to head. Sep-
tember 15, growth spotted, 10 to 18 inches high; fully headed; earliest

heads in bloom.

Lollam perenne.
—

July 1, good stand, 2 inches high. July 15,

3 inches high. August 1, 4 to 5 inches high. August 19, 5 to 6
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inches liioh. September 1, 8 to 10 inches high; spreadinfr out. Sep-
tenil)er l."», same as before. October 1(», plat still j^reen, although the

cattle have pastured it close.

Fcstuca eldtior.—July 1, just coming up. .luiy !">. I to H inches

high. August 1, 2 inches high. August IS), -t inches high. Septem-
ber 1, 6 inches high. September 15, 6 inches high.

Agrostis vu/f/ai'/s.
—
July 15, good stsmd, 1 inch high. August 1,

2 inches high. August 19, (5 inches high. Sei)teinb('r 1, 8 to 10

inches high. Septeml)er 15, 10 to 12 inches high. The cattle have

eaten this plat oft' <juite close.

J\>a j>i'<itt
iis!s.~ .]\\\\ 15, stand uncertain; just coming up. August

1, 1 inch high: stand uncertain. August 15, uncertain. Septembei

1, smothered by weeds.

Bape.
—Seeded June 1. Jul)' 1, just up; stand good. Jul}- 15,

2 to 4 inches high. August 1, 6 to 10 inches high. August 19, 12 to

18 inches high. September 1, 18 inches high; flower stalks appear-

ing. September 15, just beginning to ])loom. Cut for hay about 2

feet high.

Uemji.
—Seeded June 1. July 1, just up; stand uncertain; 1 inch

high. Jul}' 15, stand uncertain, 2 inches high. August 1, .S to 6

inches high. August 19, 6 to 12 inches high. September 1, 1 to 2

feet high: no l)lossoms yet; will not make anything. September 15,

1 to 3 feet high; making buds; no blossoms 3'et. Cut down Septem-
ber 21. A total failure.

Respectfully submitted.

H. P. Nielsen, Superintendent.
Prof. C. C. Georoeson,

Special Ageoit hi Charge of Alaska Investigatioiis^

Sitht^ Alaska.

RAMPART STATION.

The following grains matured at Rampart again this 3'ear. Named
in order of their appearance in Plate X, fig. 2, from left to right, they
are as follows: Flying Scotchman oats, Manshury barley, Black Fin-

nish oats, Burt Extra Early oats, Romanow spring wheat, and connnon
oats. The Black Finnish oats is a very tine sam])Ie. It stjinds 5 feet

high and has a good grain. The Maiishurv barley is also good. The
others arc inferior.

As stated elsewhere, the patch of cleared ground has been cultivated

by Mr. .1. W. Duncan under the direction of the special agent.
I reconuuend most eai'nestly that a regular employee be put in charge

of thestiition, and that a team of horses and the necessary farm imple-
ments be provided. This should be done as early in the coming season

as possil)le, in order that ground nuiy be prepared for the year follow-

ing. The e(|uii)ment and the first year's work will cost i?:»,0(t(), the

cost of transportation and freight being pcM-haps the heaviest items.
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REPORT OF REV. C. P. COE ON COOPERATIVE EXPERIMENTS AT
WOOD ISLAND.

Wood Island, Kadiak, Ar,A.<^KA, Srpfnnher 11^ 1003.

Dkak Siu: I liiivo tlio, lionor to suhinit horcwitli the ropoi-t of tlio

agricuituial work and expoiiiiieiits foi- this pnvsciit yoar. Owiuj^ to

your request to liavo tlic report early, I am uiiahle to jrivc tiiial and

(letiiiite results in many cases. The weatlu>r has been so unfavorable,

tliroiitihout the season that the results are far from beinj^ as favorable

as usual. On two days oidy has the thermometer reached SO" F.

All the land used was treated to a lioht dressing- of Hsh jjuano, and

all the stable manure o])taina)>l<^ was also used. Some of the most

thorouohly decayed vcoetation from a marsh was used as a fertilizer

on three plats, but without any definite results. It would supply

hiunus, but is ver}^ slow in decaying.

FIELD CROPS.

Bm'ley
—Beardless.—Seattle seed sown on sandy land April 23, as

nurse crop for j^rasses, vetches, etc., made a slight stand, and has

grown to about IS inches in height. Heads are short, but larg(^ in

diameter, and seed is large and luMivy. It will mature.

jManshury.
—Minnesota seed, sown on May 5, on land used one year

before, has made a growth of 2^ feet, good straw, moderate, well-tilled

heads, and will mature.

Manshury.—Home-grown seed, sown on new ground May 11, made

good growth of straw and some heads would mature. It will be cut

for feed when weather permits.
Bachwheat—Japanese.

—Seattle seed. Sown on three ])lats May
22, 23, and 2<). Land was all old; conditions favorable. All plats

blossomed, and a few seeds are to 1)e found now, l)ut none would

mature.

Corn icheat.-—Two plats were sown May 13 in drills, and May 22

broadcast, on old land. The first plat grew straw 4 feet high, and

from a distance seemed to have tine heads, but thej' were all empty.
It was cut for hay Sept(nnber S. The other plat was destro3"ed by
geese.

i^/««—Seed from Seattle. Sown May 13, 22,-23, 26, and June 2.

Three of these plats have done very nicely and will furnish seed.

The stalks ai"e al)out 1<) inches high, and the seed pods are now well

tilled and the sccmIs getting hard. The other two plats did no good.
This is the first time flax has done so well.

Kale—Thousand Headed.—Sown in wet places, broadcast, and has

failed to do any good. Few seeds germinated, and those that did have

furnished plants but about 8 inches high now. Last year the success

was much better.
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J//7/i'^—nuMOiirian.—Sown Afay 22, 20, and Juno 2, and has done

no o-ood. A tVw spoars may l)o found 4 or T) inches hioh.

(^((ts.—Several expernncMits were uiad(> with oats. The results were

fairly favorable. Oats will be counted one of the most satisfactory

crops.

niack Finnisli, homc-fri"<>\vii seed, sown May 1 1 on land broken last

fall, made a jjfood jrrowth and will Ix- cut for liav.

Swedish Select, Dakota seed, sown May .") on old land, now stand 2^^

feet high, are well Invaded, and will mature. On new land they were

sown May 11 and will l)e cut for feed.

Thousand to One. home-ufi'own seed, sown May 1 1. made good gi-owth

and will be <-ut for hay.

Right Side, home-grown seed, sown Ahiy »'.. stand 8^ feet high, are

well headed, and will mature. Sown on new land May 11, the result

was the same as oth<'r vaiic^ties.

Seattle seed oats on n(^w land gave same results.

Sixtv Day, Sitka seed, sown Ma}^ 5, are 2i feet high, but badly

lodged by storms the early part of September. They are well headed

and will matui'e, if not beaten down again by the winds.

Mixed \\'hit(\ home grown, and will also mature. Th(\v now stand

;H tVot.

/V//.S'.—White Canadian and Blue Prussian ])eas were sown with oats

for feed. TIk^ lesult was favorable, luit the yield was not large,

probably S tons green feed to the acre. On sandy land they did no

good.

A*///.- Experiments with rye were confined to three sowings of

Excelsior, thr(M> of (Jiaiit. and one of Schlonsted seed. Most of these

were made in August last Aear, and two as late as October ?>. The
straw of the rye was about 5 feet high, l)ut the heads were (MUjity.

It was cut for hay in SeptiMubei-.

Riipf.
—Dwarf Essex and Dwai'f \'ictoria were sown in oats May 5.

At this writing it is not more than 4 inches high, even where the oats

failed. Last year tln^ rapc^ ])ut into the silo rotted.

Spelt .
—Home-grown seed was sown May •!. It is :*. fe(>t high and

will prol)ab|y mature.

Vi'trliis.— Both Spiing and Sand vetches were sown in barley on

sandy land April 2:>. Sona* plants ha\e iuad<' a growth of 2 feet f roiu

the crown, but the stand is pool* and will not mature seed.

W/iKif. Exp«'riments were made with Komanow fiom impoitinl

Russian, Sitka, and homi'-gi'own seed, all on >imilar soil. The plats

were sown May r» and <I. The Russian seed made a good staixl. and

tin' grain stands al)out 2.)i fe<'t jiigh. The heads are medium length
and small; seed may mature. The Sitka seed did better. Th(\grain
is 3 feet high, the heads longer and larger, and skh^^ will probably
mature. The home-grown seed has mjide about the .same showing as
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the Sitku seed. Seed fi'om Seattle on new l:inil i.Te\v 8 feet bijich, and

will he cut for hsiy.

Marvel Spriiijx wlicat.— lloino-(»'i"o\vn s(M>d iiiad(> a Lrrowtli of about

3 feet, and has lu'en cut for hay.

GRASSES.

Bro//i>/.s Intriiiis. Sown with harley on a sandy lield, hut has not

made any showing. Where sown ])reviously it does not now show.

riie <;rass plats sown last year sur\i\-e(l the winter and were cut for

hay the tirst of S(>pteinber. The half aere made about half a ton of hay.
flohnson grass was sown undei* sani(> conditions as the clover, and a

few roots can be found. 'I'hese are bearing seed.

TimotJn/.
—A plat of timothy sown two years ago is as fine a piece

of o-rass as one could ask to see anywhere. It stands 3 feet high and

has long full heads at present. We ai'c saving it for seed. The stalks

are well leaved, and the 3'ield would ])e very satisfactory. Timothy
has been used to sow^ on meadows and pasture lands, and the results

have been satisfactory.
CLOVER.

Alfalfa was sown with barley as a muse crop and made a small stand.

Some stalks are 10 inches high. This was on sandv land. The stand

is probably not sufficient to justif}' saving.

Alsike clover has not done well. Neither that sown on sand\' land

this year nor that sown last y&AX.

Esparsette was sown with barley on sandy soil, but not a stalk can

be found.

Crim.son clover was sown with barley; nothing to })e seen.

Mammoth red clover, under same conditions as alfalfa, has made
about the same record.

White clover was sown with timothy on meadow and is show ing well.

Wild rice has l)een sown in the lakes. That sow n in the spring has

not made any showing, and that sown this fall has not had time to do so.

VEGETABLES.

It is in this part of the work that failure has V)een met with in

greatest measure, and that too w ith vegetables that have given the best

results in previous years. Ca})})age, cauliflower, celery, celeriac, and

broccoli in several varieties were sown in window boxes and hotbeds

as early as March and in the open Ma}^ 1. Plants were transplanted

into cans, and from the cans into the garden Ma}" 23, but it is doubtful

if we will have one head of cabbage, or more than half dozen heads

of cauliflower. Celer}^ celeriac, and broccoli are no better.

Caraway seed was sown, but has made no showing.
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Carrot.—Short Horn j^oniiiiititod poorly, ))ut (^rcw to fair size and

were ver\- tine. Half Long- Danver.s and White Belgian have done

nothing; on old land, too.

Chervil planted May 1 and 22 did nothing. Corn salad ditto.

Cress, curled, sown May 1, germinated slowly; seeded (piickly.

Water cress was sown along margin of streams, but has not grown
well.

Beets.—Early Egyptian, sown May 1, has done as well as beets can

be expected to do, better than ever l^efore here. Long Smooth l^lood

beet. Half Long Blood, Golden Tankard mangle-wurzel, and Mam-
moth Long Ke(l mangle-wurzel germinated \ery poorly and have

made very little growth.
Dill was sown, but no seed germinated as far as can be seen.

Endive was sown May 1, and but few seeds germinated. Plants

that grew went to seed speedily. Another plat sown June 2 is now

ready for use. lit this seed germinated well.

Beans.—Red Valentine and Six Weeks varieties have grown to about

i inches in height and have blossomed.

Kale was sown in the open Ma}- J
,
and at present is ready for use.

Kohl-rabi was sown in open May 1; a few seeds germinated, but

are no account.

Lettuce.—Many varieties of lettuce were sown, such as Boston

Market, San Francisco Market, Hanson, Deacon, Prize Head, etc.

Of these San Francisco Market has proved the only good variety this

season. Others did well for a little time, but soon went to seed. The

San Francisco Market was sown May 1, and from the time it became

ready for use until the present has been iin})roving. From that one

seeding we have had lettuce all the sunnner for our use and for sale,

and now there are heads as large as earl}^ cabbage, solid and crisp.

Few heads have sent up seed stalks.

Leeh.—Carenton were sown in hotbed May lU, and set in open May
23, sown in open May 1. Results nothing,

Onionj-t.—Onion sets were planted Ma}' 23, but did not do well. We
have at no time succeeded in raising onions of any considerable size.

May 1, Australian Brown, Prize Taker, and Pink Prize Taker onion

seed was sown in the open on old garden plat and at this time we have

good bunch onions that are ver}' fine, i)ut they are not more than

tlii'ee-fourths of an inch in diamet«M'. The Prize Taker have given
l)ett«'r results than the Australian.

I^tirxleij.
—

Triple curled was sown in hotbed and May 1 in the open

garden. Few seeds germinated. That in the open which did germi-
nate have produced very fine plants.

Peas.—Peas have been next to a failui-e. A very few times we have

been able to gather a suiiicient quantity to serve at the table, although
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tlit'if wen- :i Ljrt'iil iiianv |)l:inlc(l. Tlit' \ari('tii's sown were Alaska,
First ami Best, Sfoiclu'i", and 1 liMsford.

Potidncs.- I*«»lat()('s were plaiitiMl April 2s, M;iy (j, 1»», 2:i, and 'J«»,

usinijf old land in all cases. One i)at(li planti'd May '2*2 has failed

ontii'ely. Init the otiu'.rs have done, fairly well. In each of the best

two tields 1 dii<r 1 rod Sej)teniljer !»,
and tin- yield was IS pounds.

This, at S(K) rods of potiito rows to the acre, jj^ives a yield of 1^40 bush-

els. The tubers should j^row considerably still this fall, as the vines at

this time are still in bloom and \io()r()us. Potatoes on sandy Itmd

will yield a little more than half as well as those above noted.

Riiilis/ten.—lladishes were planted in lai'Lfc (piantities and at various

times with j^ood icsults. Early Scaiiet, Lon<i' Scarlet, Early Bird,

F"rench Forcing", all did as well as could l)e ex})ected at e\cry plantin<^,

l)ut the radishes soon became hollow. Black S))anish terminated well,

but ran to" seed before makiiio- roots of desirabh; size. Scarlet C'hina

Winter radishes were sown in AufJ-ust and are lookino- well now, but

will need several weeks of prowinyf weather to make satisfactorv roots.

Iii(fa-l)(i(/(i(<.
—Kutji-l)aoas of two varieties were planted, one plat of

each A})ril 2S on sandy land, similar to that on which they made a

good yield last jear. The roots are small at this writin*^- and the yield

will be liji'ht. althouuh the seed ijferminated well. Mav 2n anothei-

plat of each was sown. The land is better, and the roots will be lar<^or,

but not so large as last year on the same ground. The kinds planted
were Yellow vSwede and Sweet Russian.

Sidsify.
—

Long- White has succeeded for the first time in our experi-

ence. The tops have grown to IS inches high, but the roots are small,

about three-fourths of an inch in diameter.

Tin'/nj)s.
—Amber Globe, White Milan, aixl Yellow Aberdeen were

sown iNlay 25 and 2(i. The roots will be small and the yield ver}'^

light on the ground that gave such excellent results hist vear. In an

old garden which is ver}- rich we had a few turnips which measured

S inches in diameter. The crop is practically a failure.

FLOWERS AND TREES.

V^'ith flowers, such as poppies, nasturtiums, corn flower, sweet peas,

and pansics we have had success, as usual. Several hardy Indbs

secured a 3^ear ago last spring failed to survive the winter. Shrubs

have failed to do any good, but I still believe both l)ulbs and shrul)s

could be grown. Small fruits have been given little attention, but

hardy varieties should do well. One crab-apple tree has survived

and has made a little growth in three summers. Some black locust

seed was sown in the spring and a few seed germinated and have pro-
duced plants 2 inches high.
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LIVE STOCK.

'I'lic winter was severe on stock that was not fed and, as few people

were pre])arcd to feed throujt^hout the winter, man}' cattle died and

man}' calves could not be raised.

At the orphanaji^o, countini; our own and or])hanage cattle, the loss

of cows and calves was 1(» head altot^vther. Some of these losses

niiyht l)e attributed to the severe winter, others were occasioned by

fallin<^ from cliUs, 1 b}' drowning, 1 from injury, and for 1 the cause

is unknown.

However, the cattle have done well this summer, and from a herd of

5 milch cows, 3 of which are givin*;- milk for the first time, the

following record was made, in Auj^ust, which is about the same as the

other months since the first of June:

Milk record of 5 cows for month of August, 1903.

Auffiist 1 ..

August '2 ..

August 3 ..

August 4 . .

Augusts ..

August 6 . .

August 7 . .

August 8 . .

August 9 . .

August 10 .

August 11 ,

I'Dandii.

85.5

85.5

87

91

85.5

83

8(i

79. 5

95. 5

97. 5

85

August 12 .

August 13 .

August 14 .

August 15 .

August 10 .

August 17 .

August 18 .

August 19 .

Augu.st20.

August '21 .

August.22 .

I'uuiidfi.

93 August 23 . .

71.5 August 24..

7(i August 25 . .

87 August 2<;..

88.5 August 27..

83 August 28 . .

82 August 29..

8 1. 5 A\igust 30 . .

83

85

85.5

August 31 .

]'Ollllltti.

87.5

83.5

85

86

90

8.5.5

83. 5

83. 5

.So

Tot.-il....- 2,f)49.5

This record was made with no feed excei)t pasturaj^e in woods.

The calves were not allowed to suck the cows, })ut were fed on fresh

milk for several weeks, then on skimmed milk until they ate j^rass

freel}', since which time they have had notliini;- but (^rass, and they
are vi<rorous and doino* Avell. From the milk we have had all we
wanted for our laioe family and have made an averajjfe of 11} pounds
of butter a week since the middle of June.

Since the spriii*,'' work was completed tiie horses liave been allowed

to run loo.sc. 'fhcy have become very fat with no feed except i,nass.

Thi; Angora goats wintered with but little feed and attention. They
ate the silage readily and browsed from the s})ruce trees. They were

shear(!d April "21 and yielded ^2 pounds of good (juality of mohair—
4 pounds for each doe and ixjunds for the buck. Sampl(»s were sent

to a dealer iti mohaii'. and 30 cents per ])()und was otl'ered for the same.

This spring the buck died, owing to his eating a larg(> ([uantity of

ground fe«'d. I'here has been no increase in the flock.

I'oultry has ever been one of the most profitable departiiKMits of

our woik. The past year has been no excc.'ption, although we have

met with some serious reverses.
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Am iiiculcitor wjis iuUk'd last
spriiij,''

Jind was niii successfully in

iiatcliinj:" hotli rliickciis and ducks which were iiiti'ustcd to honicniade

hroodcrs. pattciMicd attci' ])laiis »;iven in what was supposed to he a

rcliahic authoritN. At the awof ahout a week the chicks hejran to

die. and l)ut few were saved froiu the tirst hatch. Afterwards the

chicks were oi\(Mi to liens and they thrived hetter. Wc have at this

time ahout 70 3'ouii<^ chickens and 40 younj^ ducks. The yield of eggs

may he interesting;, and is ^ivcn hy months foi- each variety.

Egg-layitig record of hens <iii<l iIkcLs.

\
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AVliat txperiiiifiitM \\f liav*' iiukIl' witli praspcs liave been with tiiiiotliy aiiil7>V<(///»5

iiiennis. Tlie hitter doe^i Ite.^^t on tlry lands. We have sown tiimithy seed with oata,

on May 1, and liarvested Anfjust 5 as good a crop as can he raised in ahnost any

country, the timothy standinji froni 24 to 31) inches in height, with longer and

heavier hea<l.s tlian the average crop growth in the States. We have never seen

sudi a growth from timothy see<l in any other place, and we know that it will

sonnd like a fairy tale to many, if not all, eastern farmers, lint when one takes

into consideration the twenty-hour sunlight in every twenty-four hours of the day—
June has twenty-one hours' sun every <lay from the l')th to the 25th—and compares
the sunlight the farmei's in the Kast get, one can readily see almost a double growth
in the same growing months. We have grown 10 tons of oat hay from 3 acres of

land. We have only IS acres under i>l()w, and aliout half of this we seetl to oats for

hay, the balance to winter-keeping vegetables. We have also large native hay
marshes, but the <lemand ff>r native hay is almost a thing of the past. The growth
of native grasses is something marvelous, and we use it on the ranch extensively.

Last year we harvested 11 tons of line Early Rose potatoes from 2 acres of land,

iligging them Septemlier lU to 15.

Our mo.st troublesome plant has been the cabbage. We found that early plant-

ing gave the poorest results, and from experiments along the line deduce the follow-

ing: The cabbage plant grows so fast during IVIay au<l June that the leaves become
so large and heavy that when the folding season begins they are too overgrown to

lift and fold without assistance, consequently can not make solid heads. As a result

from experimenting with this plant, we drill the seed like other vegetables in the

lield -this year May Ifi. Last season we had all our liox cabljage plants that had
been transplanted to the tield killed by a frost on June 5>. They were of a good size,

about 3 inches high, and were frozen into the ground. Alongside was cabbage from
seed sown a month later, in the field, "none of which were touched by the frost.

Acclimated during growth, the\' made fine heads, some of them bursting they were
so solid. The l.ouse-raiseil plants were a failure. From this experience we have
abandoned all transplanting, confining our efforts to the method outlined.

Small ganh-n truck, such as lettuce, radishes, peas, and onions from seeds grow
readily with little care and attain a larger size in the same growing time than we
have ever seen elsewhere. We have grown ruta-bagas that weighed 20 pcninds, turnips
15 poun<ls, winter radishes 6 poumls, and potatoes 1 J pounds each, all within 90 days
of drilling the seed. Beets and carrots do the very best with us, and are among the

best sellers on the market. We attribute this wonderful growth to the extra sun-

light. We do not claim that all the valleys in the Yukon Territory will give the

results we have mentioned above, for our observations in moving about the Territory
have bt'en that three-fourths of the soil in the Yukon Valley carries too nmch gravel

to grow anything in the form of n^ots, as there is no subsoil to retain moisture. Then,

again, much of the soil in this section of the Territory is too wet and cold. Further,
the latt' July and August frosts along the Yukon River and its tributaries are much
heavit-r ami much carlifr than at some <listance l»ack. For example, at F"ort Selkirk,

only 2 miles distant from our ranch, tln-y had heavy frosts two weeks earlier than

we had in August, 1902. Our first frost came August 21.

We are clearing hay laiuls this season and seeding to timothy, which seems to be

the b«'st gra.<s for bottom lands which are not too wet. To be inside the limit, we
will say that oat hay yieMs 2^ tons per acre, and net.s us from 5 to ti cents j>er jjound;

ruta-bagas, 6 tons jter acre, and about 6 cents per pound or more; p«jtatoes, 5 tons per

acre, and nets 10 to 15 cents a pound, if held over for spring market. Carrots and

b<'ets, at least 3 tons per acre, and we g»'t from 15 to IS cents a pound for thi'iii.

Cabbage varies in yield and nets 15 to 20 cents per pound, and the demand is usually

8. Doc. 148, 58-2 24
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iiiniv lliaii (lie sii|>i>l_v. Iliixiii^ just fitjirl«'il on tinidtliy incaddws, \\»' arr not in a

I>ositiuii lo iiiaki' any pD.sitivLi statrim-iit a.s to llii' yield, l)ut we tliiiik it Kafe to isay

wo will m't $!(I0 per ton fur jjinnl timothy liay for ,«oMie time to come.

We have a variety of w ilil berries near us, iiu-liuliiij; the gooHeberry, currant, rasp-

lii-rry, cranhi-rry (Ixitii hitrli ami low hush), lihichi rry, ami straw hcrry, but wc have

not yet <;iven these any attention in the way of cultivation. We are tryiii^^ the tame

strawl»erry, but as we {jot our first plants hust season can not say what can be done

successfully, or otherwise, until the end of the present season.

Ixhiibarb is a succoss with us, also parsni]is. Uotli keep through the winter

months in the Held same as in the East.

AVe are, respectfully, etc., W. II. Swinehart,
Selkirk Ranch, Yukon Territory.

REPORTS FROM SEED DISTRIBUTION.

Followinj^ suniiiiaries arc from ii few of the reports which have been

received from the .seed distributed to settlers. They contain much
valuable information, and intending settlers and others who desire to

post themselves on Alaska can not do better than to read these letters,

as they will g;ive them an insight into the conditions in all parts of the

Territory:

Rev. W. Duncan, Metlakahtla.—I am sorry to have to report unfavorably of our

garden work this year. Whether our nonsuccess was due to the seeds, the excessive

Avet weather, or to our ])ad management I can not say, l)ut we never have, that I can

remember, had such poor returns for our Jaljor at gardeninjj.

Juxeph Jloivard, a native of Metlakahtla.
—Cabbage, spinach, turnips, carrots, radishes,

peas, and lettuce were planted, seaweed and fish being used as a fertilizer with

excellent results. The rhul)arl) has also made a good growth. We planted it in

soil mixed with sand. All of the liower seeds grew nicely. We have only a little

garden, but hope next year to have more room to plant all the seeds you send us.

Mr. Fred Patching, superintendent of the Naha salmon hatchery, Loring.
—A start

was made at this place last spring. During the montli of May a few square feet

of ground were cleared and planted to vegetables. Cauliflower seeds were planted
in the new soil without any fertilizer whatever and did very well, some of the

heads weighing as much as 4 or 5 pounds, and very sweet and tender. Cabbage

planted at the same time in boxes and afterwards set out did not amount to anything
without fertilizer, but when I buried some fish under the plants they did very well.

Radishes did fine without fertilizer, and I raised the second crop on the same ground.
Lettuce was planted (the seed) without fertilizer and came up very slowly, and did

not grow over one-half an inch, and died out before the end of the season. Ruta-

bagas did fairly well without fertilizer wliere sown, and better where transplanted.

Turnips did very \\ ell without fertilizer, and some were about 8 inches in diameter

and very soli<l and nice. Carnjts did very well without fertilizer. Onion seed was

planted and used for green (jnioiis, also without fertilizer. I planted about 18 or 20

potatoes, also without fertilizer, and dug about 70 or 80 pounds. A bed about 4 feet

square was made, in which some fish were buried, and planted a package of rhubarb

seed and got about 35 nice healthy i)lants.

I have read your suggestions to pioneer farmers, and will say that this place being
8 miles from salt water seaweed is out of the question, but have lots of fish (salmon

during the; shipping season in the fall), and if it can be used as a fertilizer it is the

easiest way of getting lid of it. This fall I si)aded up the ground and buried all the

fish the ground would cover, also built cribs and tilled them in with layers of dirt

and fish for use on new ground in the spring. In applying it last fall I had a trench
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ppatled out ami then IiIUmI witli «ilnion tiiid the dirt (hij,' from next trench, covered

them, and tlie operation \va.s repeated until the ^'round \va.s all dri'.^sed.

R. L. I'dtij, Hoirhm.— Vi'<,'etahles were raise<l from seeds distril)uted last year.

The gardens were planted on Uall i.xland, about 80 miles from Howkan, in what is

known as Saw Mill Cove, on the east side of the island. All jjinjund was new, iiaving

been cleared of brush, etc., aljcnit six weeks l)efore planting, i used seawee<l, as

reconnnended by the Department, at about 30 tons to an acre, and for new ground 1

consider the showing as splendid.

( iarden No. 1, i.lante<l on .\pril L'."), containing (KX) s<iuare feet. Lettuce wa.< tender,

extra line (juality, ami lawted until October 20; Flat Dutcli turnii)S, si»lendid, lasted

until Noveml>er 1; radishes were crisp and line, on table twenty-four days after

planting, ami had them fresh and crisp until November 10; the kale this year was of

the l)est, enjoyed by all, is still growing finely (January .'])
without cover, expect plenty

of early greens; Windsor l)eans, only fair, planted too late; parsnips and peaa were

in abundance and of the finest quality.

Owing to press of work in mill 1 <li<l not get garden No. 2, containing 600 square

feet, ])!ante<l until May 5. Carrots, l)eets, and onions were produced; turnips were

splendid and in abundance; celery, very line, but not large—of this we had a great

deal; cauliflower was set out too late, as heads did not grow large, very few being

more than 4 inches in diameter, but as we had a large nundjer of plants, size of heads

did not matter. We all agree that it was as good as we ever tasted anywhere. Cab-

bage was put out rather too late; heads were small, but most excellent. 1 think

cabbage needs other food in connection with seaweed. Spinach very fine and in

large supply. The rhubarb sown was very fine. It was planted April 15 in large

deep box, fertilized with manure from chicken house, and it grew very large and

ten<ler. We used it (piite a immber of times—something rather out of the common
for the first year. Balance of the ground was planted to potatoes, which gave a fine

crop.

Jolin K. SiiiilJi, Iluirkan.—I am sorry that 1 am not al)le to make a more favorable

reixirt on the seeds sent me by the Di'parlment of Agriculture. This year I have,

as most people living around here had, to l)e away during the fishing season, and

my garden was of course neglected, but for the last eight years I have had a good

garden.
I find that potatoes, cauliflower, cabbage, turnips, and celery do very well here; car-

rots, beets, and parsnips not sogood ; lettuce, radishes, and peas, excellently ; black and

reil currants, medium crop; nt>^pberries, medium; gooseberries, not so good, an<l apples

so far liave been a failure. 1 am trying to get a Russian crab apple. I have some

apples grafted on to the native cralj apple, and will report whether successful or not

in a year or tw<j. I find that the best fertilizers for raising crops on new soil are

seaweed and slaked lime and decayed dam shells. I spreail plenty of seaweed

every fall on my groun«l and dig it nn<ler in the spring, and when i)ianting my potii-

toes u.«e it in the hills. I distributed the seed 1 did not use to the natives. It is

hard to get them Ui jtlant except in the way they are accustomed to, but some of

them I have gotten t<i try cabbage, kale, lettuce, and radishes, and a good many of

them are growing different kinds of lierries.

Mm. Annie liUiijltH-k, Juneau.—Your kindne.«s in forwarding me seeds Iwre fruit

by supplying us witli vegetables all summer and con.xiderable left for fall n.«e. It is

wonderful how tliey grow here, and the size is all that is desire<l. I find that some

varieties are better than otiiers; notaldy the rumid r:i<lishesan<l curly lettuce do much

iK'tter than the others. Our cauliflower, cabbage, and beets have been a failure

owing to a large green worni that is called here, rightly or wrongly, "army worm."

During the la>^t two seasons my riiul)arb, spinach, an<l cress salad went to seed very

early from .<ome cause, but all gn-w well. Kale and turnips came up well, but the

worms soon finished them, also the ruta-l»agas, and toward tiie last they trietl a let-
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tiKv ilirt. .My lliiwcrs (lid vrry wrll, ami J liavtu'iijoyi'd an aluindanctMif thcin. Of

foursi', yi)u will uiidi'i"staiid that my IIowit and vi'>:i'tal)le jiank-ii is on a foiiii)ara-

tively ^^lnall nailc; ncvcrtheU'ss tho vejji'UdiU' ganU'ii waw ()uite a help in household

affairs, and, l)c'iiig always frcsli, tlu' vfj,'L>(ahk'H were relished.

ir. JI. Miirrdt, JfaincK.—In the s]iriii;,' tif 1002 I sowed several aeres of jrrain,

ehielly oats, hut owing to the almost constant rain after the 1st of July they
amounted to nothing, and I saved no hay worth mentioning. My potatijes were

good, though not at all remarUalilt'. Last s]iring I had too little eonfidence t<j bow
much grain again, but a small amount of wheat, barley, and oats near the stable di<l

mature all right. .Such garden seed as 1 I'ould get grew (piite well. The radishe.s,

I think, were fully as good a.s any I have ever seen. My i>otixtoe8 were excellent

and yielded well. I used a 2-horse mowing machine and harvested a good crop of

hay, but not m-arly so nmch as I should have done had T anticipated such a fine

season as it proved to be.

I did, however, make one crop so superior that I will give quite full particulars.

From a email patch of ground near my building I mowed off the grass and fed it out

to my horses during the month of June. The last day of tlu' month I i)lowed and
harrowed about half an acre and, without fertilizing at all, soweil turnip seed broadcast

July 1. I was away then for a few weeks, and on my return found they were quite

large, and so thick that it was difiicult to step on any i)art of the ground without

treading on turnij)s. August oO I took off 25 sacks, what I could conveniently handle

at once. Some of them weighed from '^ to '3\ pounds each, and all who tried them

pronounced them the finest and best flavored they had ever seen. On September 10

I marketed as many more and the same amount on Septem})er 21. During the

next few days I harvested enough to bring the total up to 110 sacks, and still it

looked like a good crop. During the first days of Octolter I harvested the balance

and to my surprise found that the total was 180 sacks, averaging about 75 i)Ounds.

Tliere was not a hollow or woody one in the whole lot. I never ate such delicious

turnips before, and though I have traveled extensively in nearly every State and

Territory, and considerably in Canada, Mexico, and Europe, I have never before seen

any such quantity produced with so little labor or on so little ground. They were

chiefly the Early PHri)le Top. One small package of the seeds was the Golden Ball,

and there was ab(jut the same amount of the Pomeranian White Globe. These three

varieties did about equally well.

H. F. Emmoiis, Porcupine.
—Most of the seeds received were successfully grown.

The sample of large beans only blossomed, though I i^lanted them in a warm place.

The vines grew 4 feet high and blossomed profusely, ))ut did not produce edible

pods. Lettuce, radishes, carrots, and onions grew well. The early cabbage went

to seed. The asparagus came up all right. The turnips were very good. The
white ruta-l)agas ran to small roots. I sent to Bowen's seed house and obtained

some yellow ruta-bagas, and they do better here.

I am more and more impressed with the superiority of hill soil for potatoes. My
neighbor, Mr. Clark, had a good yield of potatoes, but they are nearly worthless,

being full of water and tasteless. I planted the same kind of seed, as we both

obtained 2U0 pounds each of Early Rose from Bowen's seed house, in Seattle, and in

the spring my crop raised on Side Hill, slate loam, are mealy, crack open when

cooked, and are pronounced the best, while Mr. Clark's go begging, and are per-

fectly worthless. I owned a good farm in Berkshire County, Mass., but never raised

finer potatoes, turnips, cabbage, and, in fact, all kinds of vegetables, than right here

in Alaska. The soil is rich everywhere. An old, gravelly side hill that one would

think would not grow anything is the place potatoes grow and thrive.

ir. P. Benn, Skagvay.
—As to my success in agriculture, my soil is a very sandy

loam, composed of decomposed granite and river silt and fertilized with stable

manure in moderate proportions, and this is my second year's cultivation. Time of
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planting, Alay 15 to 25. Windsor beans, lilood beets, and carrots, excellent growth

and good crop; cab1)age, three varieties, never saw finer or l)etter ([uality, many-

heads weighing 10 pounds each; canUliower, two varieties, largest and best lever

saw anywhere; celery and lettuce, four varieties, unsurpassed; onions, three varieties,

excellent crop, medium size and well matured; parsnips, enormous yield of large

roots, high flavor; i>arsley and spinach, excelU'nt; turnii)s, ruta-l)agius, and radishes,

many varieties, finest (piality and great yield; tomatoes, strong, vigorous growth,

plenty of fruit, but did not mature; cucumbers, strong, vigorous growth, plenty

blossoms, but no fruit; summer S(iuash, strong, vigorous growth, small fruit;

German wax beans, strong, vigorous growth, small fruit; rhubarb, strawberries,

raspberries, goosel)erries, and currants, the second season and great success; potatoes.

Early Ohio, immense yield, good, dry, and well inattind, ripe September 1; Karly

Kose, immense yield, but ]ioor (piality, sweet and watery; 15nrl>ank, immense yield,

(piality medium; Snowtlake, large yield, me(lium size, excellent (juality, ripe Sep-

tember. Romanow wheat, Maiishury barley, and liurt lOarly oats, sowed May 20,

same soil, fully matured August 20; good average heightand yield. Common oats and

barley seed from Seattle, sown at the same time and on similar ground, were much

better in size of grain, straw, etc., and matured (piite as early on a 4-acre tract.

The present season was very unfavorable, owing to the unusual rainfall in July and

August.
Chtirlrs M. Broirn, Skagirni).

—The seeds you sent were a pi'rfect suc(X'ss. I j)lanted

what I could of them and gave the rest to my neighbors, who were pleased with

them and what they produced. The rhubarb was of the finest quality, and fit to

pull long before the season was up; the cabbage was large and good; the carrots and

l>arsMips were excellent in yield and (|uality; some of them went to the Minneapolis

fair. From three short rows of ruta-bagas, about 25 feet long, there were over 400

pounds, all sound and solid; one weighed IG.i pounds after it was trimmed of top and

roots; six of th^m weighed 72 junnids, and all were large. I think we have the

happy medimii of climatic conditions for gardening in Alaska here in Skagway.
Flowers do well here.

L. A. Barb; Skagvny.
—The seed you sent last year did fuiely, particularly the

cauliflower and cabbage. Of the former I had one which measuri'd o feet in cir-

cumference and weighed 7 potmds. The carrots, turnips, and ruta-bagas also did

well; in fact, everything I i)lanted turned out very successfully.

A. J. Arhison, Skagu'fuj.
—The seeds sent me lor experiment have been thoroughly

tested and lam much pleased with the results. I have raised over 1,000 j)ounds

of vegetables on a lot 50 by 100 feet, the groimd having been clcare(l last year and

stable manure used for fertilizer. The first seeding out of dooi-s was March 'U. Let-

tuce, radishes, and turnips were sown June.*?; also some August 10. Peas were sown

June S; also beets, cauliflower, carrots, cabbage, jtarsnips, Brussels sjirouts, cress,

potatoes, and mvistard. Cabbage, ruta-bagas, turnips, carrots, and ])otat()es were cul-

tivated but v«-ry little, altli(«ugh they matured jierfectly. I found lime an excellent

fertilizer for l)eets, Init a detriment to peas. The rhid)arb grew to a height of 18

inches, and celery mature(l with scarcely any attention.

Jiilin Xiiliniil, \'<ilili:.— l have been advised to write and re(juest that you woidd

kindly furnish me with sevend varieties of seed Ixtth foi garden and field culture

suitable to this climate. I have taken up a 40-acre tract on the west side of Valdez

P.ay, about 1 mile «outhe;L'-t of I'ort [.iscum, on which 1 have built a housi- for myself

and family, whom 1 expect to join me in the spring. 1 have also done considerable

work on the tract in the way of clearing and getting it in order lor cultivation as early

in the spring as the weather will permit of farm work, a.s it is my ieiteiition to begin

farming.' in dead earnest, and being a l'"iMn and raised on a farm near the border of

Sweden up to 1SS:> until 1 came to this country, I should and dn know something

about farming. In a cold climaf«> like this it means hard work and pMlieiice, and I
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tvv\ aiitl tliiiik I will make a succi'Hw of it in Ala.«ka »'(|ual to if not better than in my
native hunl. Since (•oinin<r to America I liave liveil twelve yeai-s in the Northwest

Lake country and nix y»'ar.s in this part of Alaska. I am astronj,', healthy man of

53 years, and am g 1 for twenty years more of active life if no accident hefalls me,
and liy that time I hope to hi' the owner of lioth a model Alaska farm aixl home that

will be a credit to Inith your Department and myself.

Fred Llli/t'i/rnu, Lilllr Xalnl Islnnil, I'r'mri' Willinm Sound.—By request I send you

rejMirt (»f what success I hail with the seeils you so kindly sent me laxt sprinj,'. My
jiartial failure was no doubt <lue to the newness of the frrounrl, and aw I have only
a small spot cleared, about \n by 30 feet, I diil not have a <"hance to try all of the

seeds. Of lettuce an<l radishes jdanted IMay 19 I had two (tojih in the same benches.

Teas, turnips, and ruta-baga.s planted the same date did very well, lieets were small

and flwarlish. ('abba<re oidy a few headed up. Some potatoes (my own seed) that

I j>lanted did very well. The only fertilizer 1 have used S(j far is seaweed. Next

year my own j^round will be in a l)etter condition and I can rea.sonal)ly expect a

bountiful supply of garden truck for family use.

Ed. EdihiKiii, Ki'uit'i.—In rejiard to my <,'arden tliis summer T am plad to inform you
that my potatoes did ))etter than usual. Last spring 1 g(jt 60 jjounds of Karly Rose

from Mr. IL V. Nielsen, and in addition I had 15 pounds of Burbank. 1 jtlanted

them May 18. Tlie result was 14 sacks. One potato weighed 2h pounds and many
v.eighed \\ pounds. Peas and carrots did very well, but ruta-bagas and cabbage not

as well as in former years.

A. Lawson, Sunrise, Cook Inlet.—I liave the pleasure to report that the seed pack-

age sent last year gave good results wliere the conditions and the soil have ])een

favora1)le. My principal garden crop has been jMjtatoes, a])out2tons l>eing dug from

175 pounds of seed. When the land was too heavily manured with horse dung the

tuljers grew rather large and some of them were hollow, but for the main part the

crop was all that I could desire. Have sold over 1,000 pounds at 4 cents i)er pound,
and expect to have ready sales for all I can spare. Cabbage and cauliflower did very

well. Some heads of cauliflower weiglied 7 pounds. Celery did not grow very well,

owing perhaps to the soil being new and too sour. Lettuce did the best of all my
vegetal)les. All who saw and usi'd this vegetable pronounced it the finest they ever

saw or ate. Some heads weighed alxtut 5 jiounds, and from a small piece of ground

got enough to supply the whole connnunity. Peas did very well, but could spare for

them only a small piece of ground. Radishes were grown in alumdance and of the

very best kind. RhnT)arb made a very good start, and 1 expect good results next

year. Turnips and ruta-bagas did very well; several of the latter weighed 10 jxinnds

apiece. Beets grew large and tender. Tomatoes grew nicely and liad an ai)undance

of flowers, but stopped growth when the rains commenced. Will endeavor to have

them out earlier and in better soil next year.

The clover and grass seed came up all right, and I hope they will grow. TiuKjthy

has grown around my cabin since 1898, and produces seed every year. Clover is

springing up wherever I applied manure, so I have no doubt but that it will thrive

here. This season I have ]ilanted a i)atch of rye, which now (October) is about 8

inches high, looks fine, and has stooled out nicely.

My land in cultivation this year is little more than an acre, but during the dry

part of each year I manage to burn off stumj)s, roots, and moss from adjoining

ground, so increasing the area each season. The soil is rather thin and rocky, except

where it has l)een swampy. The location is about three-fourths of a mile from Sunrise

City, where I manage to procure manure from a few pack horses that are kept there

in the winter time. So far I am the only one that has tried to raise truck near Sun-

rise, and in spite of many disadvantages I find it easier and more profitable each

year. I am a native of Sweden and know whereof I speak when I assert that this

section of Alaska is in many ways superior for general farming to the jirovince where
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I was raised ami where the popnlatitm would tliink tlieiiwelves very fortunate if

they could i)ro(lure such crops as will grow here. The rich native grasses growing

spontaneously wherever the sun gets to the soil, and the ahundance of wild fruits to

be had here would of itself l)e inducement enough to entice immigration to this

country. This fall I have picked 15 galUms of the little berry known here as the

low-hush cranberrv, but which 1 think is called whortleberry in English ("Lingon"

in Swedish), and the i>reserves of which are infinitely superior to any drie<l or

canned fruit in the market. ]My potiitoes grew up to September 24, when the vines

were cut down by the frost. Part of my cabbage is out in the garden yet, October

22, 1902, and I believe this sea.son is about the same as the previous years, at least

since 1X97, when I came here.

.1. LavHon, Sunrise, Cook laid.—I am sending you samples of the grain raised this

sea.son (1903). Tin' barley was harvesle<l in the latter part of August and the other

kinds a month later. The rye and wheat you sent me were planted August 29.

It is up and looks fine. My vegetiibles have grown better this year than ever before.

(I'l. XIII, fig. 1.) I have as fine a lot of potatoes, turnips, beets, ruta-bagas, parsnips,

and carrots as you will see anywhere. My crop of early cabluiges and cauliflowers is

sold off. Some of my cabbages weighed up to 12 pounds. I am reiusonably certain

that rye, wheat, barley, and oats, also the various grasses, can be grown to perfection

as soon as the seeds shall have become sufficiently ax'climated. The first frost occurred

here Septem1)er 23, and j^otato vines were killed September 27.

G. M. I'nhner, Knik, Cook //////.—The seeds I did not use myself were distributed

among the natives, and some of them raised quite a number of potatoes, turnips, and

beets. Of course the ground is new yet and there is no fertilizer here, so the yield

is small, but it is a help to them.

My own garden was not as good as last year, as I was away during June and most

of July. Of the seeds I planted, cabbage, kale, cress, lettuce, and cauliflower did

well. Turnips and ruta-bagas were a partial success, due only to lack of attention.

Beets came up and all went to seed. Parsnii)S and carrots did not come up. Rad-

ishes grew linely, but there is a white Avorm here that eats into the roots and stops

the growth. The top appears to grow all right, but the root will be only about as

large as a large l>ean, and the worm will be inside.

<1. Roll, Hope Citi/, Cook Iiili't.—I am sending you samples by this mail of IJurt

Extra Early oats, Manshury barley, K(Muanow Spring wheat. Silver Hull buckwheat,

and Broad Wind.«or ])eans. The above-named cereals were planted May 17 in new

soil. It waa rather dry at the time they were planted, therefore they made a very

poor start, and it continued so until July 3, and we have had very little rain from

then up to the i»resent time. Last year the grain we had was much better; more

matured than the samples we send you by this mail.

The WiiKlsor l)eans planted May 31 were in blossom by July 10. We also planted

Improved ( Jolden Wa.x beiuis on May 31. They were in bloom by July 10, and were

eatable by August 13. This is the first year we have had good marketable

string l)eans, and jtotatoes are larger and better than any year heretofore. Onions

liave never been a success. .\11 other veg«'fablcs, such as cabbage, cauliflower, tur-

nips, ruta-baga«, beets, cuxrrots, parsnii)S, ra<lishes, lettuce, and peas<lo well, just as

well as in any part of the United States. ( IM. XIII, fig. 2.)

I), ir. llnrinj, Tijonek.
—This is my third season at Tyonek. Last year I was suc-

cessful with all kinds of garden vegetables. This sea«on was late, frost remaining in

the ground until May 20. (hi May 20 I jilantetl lettuce, radishes, onions, pai-snips,

beets, carrots, ruta-bagas, an<l i>eas, and on May 28 potatoes. White Dutch turnii)8,'

sown May 2S, were ready for the table July 20. I had peas ready for the table this year

August 2"). Cabltage is also ready for the table at this date, September 0; beets also.

Early pe^w do the best. Of the turnips tried Wliile !»iit(h is the In-st. rurjtle Top
lettuce has the largest heads. Uhubarb does well, tiie largest I ever saw was raised
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from the BctMl yon .sont me two years apo. Potatoes do splendidly, esi)eeially Early
Kosf ami Hiirliaiik, and of cahlia^^'e Early York and Jersey Wakflicltl. The la^t

named ha.'* tlie iarjiest hea<ls. I liad one for dinner that weijjriu'.d 10 pounds, and
have 50 more the same size.

./. C. Smith, Simeo)i(iff'»k>/.
— 1 have i)lanted in my garden this year potatoes, eauli-

flower, calihajre, heans, peas, lirnsscls si>routs, and turnips. Kverythin>: is doing
well. My calthaj^e, eauliliowor, potatoes, and turnips can not l)e heal in the country.
The oats and harley have matare<l all right, hut the weather will not allow them to

dry. This is the worst sunnner for wind and rain that has heen seen here for the

la.st t«'n years. The grasses yon sent me have done well, especially the rye grass and
clover. 1 have (juitc a cattle ranch liere of 2") head of tirst-class cattl*-.

Henry S. Tiliheij, Coal Iliirhnr.— I prepared a small ilcariiig in an old grove that

hail hccn the year previous planted in turnips, and after fertilizing it well with sea-

weed, on May 11, jdanted in subdivisions Romanow wheat, J^adoga Spring wheat,

Mansiniry harley, and Finnish ])arley, heing the seed that you sent me. In one

month I'nmi the date of i)lanting the Romanow wheat and ]\Ian.«hury harley were 18

inches above the ground. By last mail I sent you a sample of the barley, and by
this steamer mail you a sample of the wheat as pulled from the ground on Septemljer
11 and 20, respectively. The Ladoga whwatand Fimiish barley did not succeed (juite

as well as the other two. Next year 1 shouM lik(^ to plant at least an acre each of

Romanow wheat and Manshury barley, if you will advise me where the seed can be

purcha.«ed.

Mrs. Emma U. Rock, Cartnel, Nushayak post-office.
—There are four or five native

gardens in this village, planted mostly in turnips; some carrots, ruta-bagas, and peas;

also jiotatoes. All natives are very fond of turniits, but it is consi<lered almost too

much trouble to raise them. Everything must be carefully fenced, for there are

many dogs. The mission has a large and very fine garden. All the white settlers

at this village
—seven in number—have cultivated a patch, planted mainly in pota-

toes. They also raise some of the smaller vegetables, as turnips, ruta-bagas, cabbage,
and a few oniijiis. l*(jtatoes, ruta-bagas, peas, radishes, lettuce, carrots, kohl ral)i, and

kale succeed very well in this climate; others, such as onions, beets, rhubarl), and all

cereals (not including corn, for that is a failure), would like a little warmer and a

longer season.

Taking in all there has been a verj' marked inijirovement in agriculture in this dis-

trict during the past five yearSj for which the mission can honestly take much credit.

First we went ahead and made a success of gardening ourselves, then we gave out

seeds of all kinds and showed and encouraged our neighbors, as well as the natives,

how to use them.

,/. //. Jiomig, (higmng, Kuskokwim River.—The soil at the station of Ougavig is a

deep loam, and very productive of red top and other wilil grasses. The soil is warm
and ready for the ])lanting of seeds, and the transplanting of hotbed plants by the

1st of June. In former years tlie latter j>art of May.

F'arly Jersey Wakefield cabbage has given the best satisfaction, and has matured
in large, very crisp and delicious heads. The seed was ])lanted in the hotbed early

in April and transi)lanted the Ist of June. Early Egyptian and Early Blood Turnip
beets were planted in the hotbed April 11, and transplanted early in June. By the

end of August the beets had matured and could have been used before that date.

They were from 2 to 3 inches in diameter and of most excellent quality. The French

Breakfast and F]arly Scarlet radLshes were the varieties i)lanted. They rapidly

matured and were (jf most excellent quality. Planted in open ground late in May,
and at intervals of a few weeks until August. Purple Top and Pearly White Milan

turnii)S, and a yellow variety, name not known, did very well, were large, and of a

most delicious (juality. This is the land of turnips. They were planted in May in

the open ground. Yellow and white ruta-bagas i)lanted in the hotbed in April and
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Fig. 1 .—Alaska Stations—Mr. A. Lawson's Garden, Sunrise, Cook Inlet, August 1 5.

Fig. 2.—Alaska Stations—Cabbage and Potatoes at Hope, Cook Inlet, August 16.
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trannplanti'd to open j^niiintl tlu' first i)art of June, grew larjjre and were of excellent

(|uality. Karly Half Loii^ carrots planted in tlie hotbed the first jiart of April and

transplanted in the early partof June, niatnreil well, and by the latter part of Angust
the bulbs were from 1 to IJ inches in diameter. Hollow Crown parsnips was the

only variety planted. Planted in hotbed the first i)art of April, and transplanted 1st

i>f .lune. The largest roots reached the size of li inches in diameter. Large Hanson,

Early Prize Head lettuce, and many other varieties did very well. Were ])lanted in

hotbed and in open ground from early spring to the middle of June. All did well

and can l)e scarcely surpassed for ijuality and size. An early variety of peas planted in

open ground about the 1st of June, did well, and peas were of good (fuaiity for

table use. Bhu-k wax beans, planti'd in iiotbed the middle of April ami transplanted
to open ground tlie middle of June, though not a success as in warmer climates; green
beans of exicUent (juality were raiseil for tal)le use by .\ngust 20. Kxtra Karly
Erfurt cauliHower, j>lanted in hotbed early in April and transplante<l early in June,

gave a few good heads.

Among field crops, two varieties of oats were sown, just to have something that

looks like the States growing in the garden liesides the vegetables. The seed was

plante<l late in May in the open ground. The growth of the straw was ecjual to any
in tlie States, and some of the seed matured, but the jilant was green when the frost

killed it early in September. A year or so since a small plat of buckwheat was

planted as described for the oats above. The yield was ver\' good, but many of the

grains were caught by the frost while only })artially filled out.

A. C. Karlemn, Vnalakleel.—The garden work has been very successful this year

owing to the early spring and warm summer. The varieties raised were potatoes,

ruta-bagas, turnips, parsnips, carrots, radishes, cabl)age, lettuce, rhnl)arb, spinach,

l)eas, and beans. Some of the turni]is were (juite large, weighing ni> to 11 pound.s.

The peas did nicely, but the beans failed. I seeded some turnips and carrots, but

the latter did not ripen before the frost came. I experimented with some oats, and
it did grow to maturity. I also tried other seed besides the above mentioned, but it

never came uj)
—

pnjbably too old.

I beg leavo to call .spocial attention to the following report from Mr.

John A. Dexter, of Golovin. This little settlement is located on Gol-

ovin Ray, north of latitude 64° and not very far from Nome, in a tree-

less, wind-swept region, and surrounded by the icy waters of Bering
Sea. In the light of the.se facts, the results reported by Mr, Dexter

seem little short of miracidous.

.I(>}ni A. Dertrr, Ciolovin Bay.
— I l>egan gardening June 6, 1901, at Chinik or Oolo-

vin, not far fiom Xome, ami hav«' contiiuied every year, and have been successful

with the following: Ix'ttucc, radishes, carrots, peas, parsnips, turnips (small white),

ruta-bagas, sage, thyme, marjoram, potatoes, onions, leek, beets, spinach, kale,

chicory, watercress, pepi»er gra.ss, chives, caulifiower, cabbage, oats, an<l barley.
The lii.'^t three sunnners my gardens have exceeded my expectations. Last summer

some of my ruta-bagas weighed SA pounds, and si.v varieties of tMrni]>s were all of a

tine size and excellent flavor. Ix;ttnce raised in this section excels any 1 have ever

eaten. I have also raised as high as five crops of radishes in a sea.son. The lettuce

Wf lilt instead of jiulling it by the roots, and in less than a week it is large enough to

cut again; some heads incasuring Uli inches around, and weighing '-'i pounds. Car-

rots grow splendidly. I timl that the Short Horn, and several other hardy varieties,

grow to be (|uite large, and for table u.se are far sujx'rior to the carrots raised on the

(!oa.st. The average size is about '2.\ inches around an<l <> incln's long.

Oats also grow fine and riixMi. I jilanted a piece of ground L'O by Ki, and it was

the prettiest piece of oats ever seen. Itgrew 4 I'eet tall, and tin- oats were heavy and in
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evory way <l.'Vi'li>jii'(l. 1 siiu-eri'ly l)i'lii.'\<.' tluil Alaska roiild |iriMliiciM'ii(Hi;;li oat hay
to fi'vd a viTV larjre amount of stock. Tliorc is one drawhack for raisinj^ it for grain;

sonio st'a.sons arc very rainy. Imt tn cut (iiiriii',' tin- moiitii of July, there is nothing
bettt-r for liay. Potatoes i^rcw very well last scasun. Tlicfrost (Icstroycd the tips on

the 2(1 of ScpltMiiber, retaniiuji the jrrowtii; still soiin' of my croi) weijrhcd 1 pound
and averagi'il about S to the jiomid.

My garden is the nidy une in this seclioii, Imt :il N'oini- tliece are (juile a number
who raised radishes and lettnee and did a line business snpplyiiiir restaurants and

hi'telsat r>{lceuts jier head of a few leaves. My i^arden of L'] aeres issituatetl on a jioint

on the north shore of <ioio\in i>ay and is exposed to all of the strong gales, iH'ingonly
t)0 yards from the beach, and has Ciolovin J'.ay on the south an<l (loloviii Sound on

the uortli. The soil is a sandy loam and is rarely (it for ))lanfing before the 1st of

June. I have not trii'd hotbeds or hothouses, raising everything from seeil jilanted

in the open air and \\>\i\'j, very Utile fertilizer. I consi<ler this section nmeh l)etter

adapted to agricultural pursuits than parts of Norway and Sweden, and I can see no

rea.son why Alaska can not produce nearly all her vegetables neei led. The Yukon

Valley is as good a farming country as the northern j)artof Minnesota, in fact taking
the long sunniier liay with 20hoursof sunshine, it makesapretty fair growing season.

During the i»a.st season I raised 500 j>ounds of carrots, 2,500 pounds of turnips,

2,000 pounds of potatoes, 300 pounds of parsnips, 150 ]>ounds of onions, and other

vegetables in abundance, also sweet peas for Mowers. I also keep 2 horses, 2 cows,
1 bull, cutting all the feed here, except oats for the honses; 5 pigs, raised from April
to October, averaged 150 ])ounds and were only fed one month before killing time,

and 2 goats, which were killed bv the dogs.

Mrs. Chnrlcn I'. I'JillUpa, Council City.
—The see<l you sent last year I used this

spring. I could not begin to use all of the lettuce. I have given it away to all friends,

also ra<lishes. I planted carrots, parsnips, turnips, radishes, mustard, beets, onions,

three kinds of lettuce, sweet peas and nasturtiums, all in three beds, inclosed with a

fence about 18 feet square. It is a small place to call a garden, but I get lots of

green food from it. Now, as to the way we grow the plants. We put down large

logs and fill them level with stable manure, then (\ inches with black soil, about 4

inches of sand or wash from the river. I have had this garden three sunmiers.

Last year we filled it level with manure and put the old soil on top with the dirt.

The manure is in the bottom and keeps it warm and, as none of the things I

desire have long roots, it does not l)nrn them. The grouml is so cold and it is the

only way I can see to form a heat under ])lants.

I am the only one iu this part of the country that tries to have a garden, and I

could not get along without it. The first lettuce I planted was on May 1 and on

July 4 had nice lettuce for dinner. Last fall I took in the house six heads half grown
and kept in the window until Thanksgiving day and had it for dinner, and it was a

treat. I had some nice large turnips and beets last season.

J. A. M<>r<jftn, Dairsfin, Y. T.—You will find with this letter some samples of oats,

wheat, and barley that were grown here from the seed you sent us. We planted it

on May 22, and by July 20 the barley was 47 inches high, the wheat 45 inches, and

the oats 42 inches. It was ripe September 1, and at that time the wheat was 47

inches high, barley 45 inches, oats 42 inches. From the way it did I should think

it would go about fiO bushels to the acre. The vegetables did finely. From the Jer-

sey Wakefield cal)bage you sent us we got heads that weighed 12 jjounds, and none

less than 6 pounds. We started those and cauliflower in the house the 1st of April,

and set them outdoors the 1st of June. We had Farly Snowball cauliflower that

weighed 3 pounds, and none less than 1 pound. The l*urple-Top Strap-Leaf turnips

did not get very large, but were nice and tender. They were planted the 1st of
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June and wc had sonic the last of July. Lain^ Iinprovt-d rnta-bagas were quite

large, the largest weighing 2i pounds. They were nice and tender. They were

planted at the same time, but we did not have any until September 1. Early Searlet

Horn carrots did nicely. They were al>out S inches long and about 3 inches in.

diameter. Ready for the table about .Vugust 20. Onions were oidy gcjod for. young
onions. Egyptian beets got (piite large, some being 3 inches in diameter. Early
Market and .\laska peas yielded finely. They grew alxmt 14 inches high. We also

planti'd some .\flantic Prize tomatoes outtloors. The plants grew about 20 inches

high, and bore so many tomatoes they had to be propped up with sticks. They were

all ripe by the 1st of Sei>tember. From 15 sacks Early Rose potatoes we got 250

sacks, and they were as nice as could be grown anywhere; some weighed 2 pounds.
Pilir Linidlni', Emjlr.

—The three kinds of wheat, barley, and oats matured per-

fectly. The wheat readied a iieight of 5 feet; the oats, some as higli as 5s feet; and

barley, 5 feet. The turnips and cabbage also did well, but prefer the Yellow Globe

turnip for this climate. I raised 100 sacks of potatojes on three-fourths of an acre of

ground. This year I planted 4 acres of Early Rose potatoes. I now have 5 acres in

cnitivatifin. Have a house, '^ cows, 2 calves, and several l>igs. Tiiis year I I)uilt a

double log barn, and, if expectations don't fail, by this coming fall I shall have a

larjie silo.

.lolm H. Iloliim^nn, Circle.—INIr. E. E. Reynoldson, chief office deputy marshal,
and myself cultivated a garden this year, using Department seeds, and will give you
a report as to growth, etc.

Pearly Jersey Wakefield cabbage does not prove to be the most suitable for the

Yukon; they mature too early and burst open, and so will not keep during the

summer. Thc^ Flat Dutch ami Drumhead varieties seem better adapted to our

con<litions. Turnips grew well and large; we liad some 8 or 9 pouncLs in weight ami

272 inches in circumference. Our beets were the best in Eagle, three of them aver-

aging 4 jtounds in weight, and were as fine as coulil be seen anywhere in the world.

Parsnips grew more tops than roots, but attained 4 or 5 inches in length and 2 inches

largest circumference. Carrots were excellent, large, firm, and will matured. Cauli-

flower matured too early, but were large. Peas were exi-ellent, bearing large and

continuously, (iarden beans, large flat, we tried, ami they can be grown well, pods

averaging 4 to 5 inches and well filled. Celery not grown. Radishes fair. Lettuce

good. We grew enough vegetables for two families in lot 50 by 100 feet this summer;
also about 5 bushels of potatoes.

By the way, the jteo[)ie in Daw.son gave an exhibition (>f vegetables on the Yukon

thismonthand, f<tr outside of Dawson districts, Father >b>nroe, of the Jesuit Mission,

received first prize for assortment of vegetables, and Reynijldson and R(jbinson, of

Eagle, second i)rize.

George F. lUmix, Circle.—I enclose you .samples of i)eas and barley which 1 raised

from the above seeds furnished by you. I experiment«'d also with cabbage; the Early
York was very hard and <if line (piality, weighing from 4 to (J pounds. 1 raised

from S pounds of potatoes which were j)lanted tiiis year ]2(} pounds. My rhu-

barb stood the winliT ami came up this spring, and the leaves are fine. Carrots,

}>arsnips, turnii>s, rnta-bagas, cress, Bru.s.sels sprouts, beets, string beans, and all such

truck I have rai.se<l with gfiod results, as have also others to whom I have distrib-

uted the seeil. Red and alsike clover lived through tim winter ami came u]> in

good shape. Tlie latter kind I tiiiiik did the l)est. 1 feel satisfied tiiat millet and

timothy would do well if you would send some; also several kinds of small fruit—
Btrawlx-rry, raspberry, etc.

1/i.st year I did not water any of my truck, but resorted to a more extensive use of

the hoi', and found it all right, ami am following the same plan this year. Since
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l>lantiiij.' my lirst littU' j^'iinliii in lS'.».s, at Circk-, 1 liavr .'^Ikiwii to tin- pe()])le tlia'.

very many tliinj;s can 1m' raised here that was at tliat time tlion^xht im|M)s.sil)le, aixl,

as a result, at least 15 or 20 acres are in {jrain and vetjetal)les ahout town this year.

Kihrnnl J. K'nup/t, SI. Andnir's }f!.s.i!()ii, Hdinjxirl.
— Mr. I>. A. Kiintt, an old ( ier-

nian m4ner wlio has heen here for several years and has taken eonsiderable interest

in f.'ardenint;, planted a jjanlen this year in which he grew a variety of ve};etables
—

peas, hush beans, and jjarden beans, white and i>nrple top turnips, beets, rnta-bagas,

eabbajre, kale, lettuce, radishes, celery, carrots, parsni])s, potatoes, and parsley, a j^reat

variety, some of which di<l very well indeed. On a piece of j^round 25 by 40 feet

he gathered a cro] I of turnips that W(i<rhed nearly if not tpiite a ton. Some of tlie

roots weighed over (> pounds. Some of his potatoi's reaehe<l a fair size, though

many wen- very small. Theeabl)age hea<led well, but did not grow large. The kale

developed ipiite well, growing plants that spread to a diameter of lU) inches. The

cabbage and some of the kale were started in the late spring indoors, but kale

j>lanted later <(Ut of doors did better than that the growth of which was forced.

Some of the turnips, too, that were planted late grew quickly and developed better

than those transplante(l earlier. The ruta-l)agas did not do very well, nor did the

beets, parsnips, or carrot.s. The celery grew only about H inches tall. The peas

did very well; so did the bush beans. The garden beans did ])oorly, thf)Ugh they
bore. The lettuce, especially the red variety, did well.

Mr. Knott took much interest in his garden and worked at it harrl. The early

part of the season was very dry, and this set back the growth of the j.lants. The

water had to be carried daily from the creek to the top of the bench until the j)lants

got well rooted. Some of the soil cultivated by Mr. Knott was new. A part of it

he treated with ashes and got good results wherever the ashes were used. There

was no severe frost hcic until tlie latter part of August.

A. 11. Mmirop, Rninpdii.
—Aimwican Wonder peas ]ilanted in the latter part of

June in very good soil on a bench or ])ur about 20 miles from the mouth of Baker

Creek and 80 miles up tlic Tanana from Fort (iibbon grew fine and were full of

blossoms, and a few pods l)eginning to fill by the last of August. Silver Hull buck-

wheat was doing excellent, about 3 to ?>\ feet high, and seed forming, doing well,

some in the dough. Mustard, some as high as 8 fei't and sei-d ixxls w ell lilled. Some

of the lettuce wa.s very large an<l tender. The onions came up but only a few lived,

and they got about one-fourth of an inch in diameter. The carrots and parsnips diil

not come up. The cabbage got about .". inches high. The kale got about 10 inches

high and had some very nice leaves. The PurpU'-Top Strap-Leaved turuiji did well.

The white turnips went more to leaves. The ruta-baga is most too slow a grower

for this country, I think, although some got as large as 2 inches in diameter.

The experiment station at liampart did very well in raising grain. I visite<l the

station with IVIr. J. W. Duncan, and the wheat was well headed and well lilled with

large plump grain. The black oats, some of which was 6 feet high, had long heads

well filled. The rye was sown too thick, Init the grains are as nice as 1 ever saw. I

saw both beets and parsnips that lived in the ground over winter where they grew

and had gone to seed, and the seed seemed to mature all right.

E. T. Townsend, Rampart. —There have been several very successful gardens here

this sunnner, and I have heard several speak of j)lanting extensively next summer.

One thing is sure, that any garden i)lanted early and but slightly ten<le<l will yield

large returns, if i>lanted on reasonal)ly good soil.

Mr. Knott and Mr. E. J. Knapp planted quite a large garden at Rampart, and had

remarkable success with all of the onlinary vegetables, harvesting more than a ton

of turnips. I saw some of the grain, barley, wheat, oats, buckwheat, etc., which

gi-ew on the Government farm (so called) this summer, and it was remarkably fine,

with large plump heads and very rank.



ALASKA EXPERIMP:NT STATIONS. 381

./. F. Kfirxhtur, Ihihrr Creek Slutlon.—I liave a fine locality as to soil and lay of

land, facing the south on a large flat. It is about G miles from tiie Xanana Hiver

and about the same distance from Baker Creek Station. It is tempered by liot

s]>rings, which is no small affair, for they spread along the stream for a mile, hot

and warm water oozing out and forming three small streams which emi)ty into a

creek into the Tanana.

The seeds you sent me were in fine condition and fresh, aa all came up. I received

a fresh package fmm the States in time to get in early. I hail lettuce, ra<lishes,

peas, beets, carmts, and turnips, all large enough to eat by July 4. In fact the let-

tuce and radishes were large enough to eat by the last of June.

I wish you could see my garden as it looks now (August 22). Cabbage heading

Ijeautifully; potatoes in full bloom, and a late kind at that. If I had had Early Rose

I think I would have had potatoeti large enough to eat by this time. Cucumbers and

tomatoes are doing finely. The California sipuish is looking remarkably well. The

squashes are a.s large as my head. Turnips that a few weeks ago weighed 4 pounds
an' now as large as a man's head. The ruta-bagas are simply enormous, and potatoes

are filling out as well as I ever saw them. 1 have never seen vegetables grow as they
do anjund the springs. I had no frost here when it was freezing at Baker Creek

Station. I planted peas, Ijeets, radishes, turnips, and lettuce April 20, and they
were n\> May 1, and no frost to hurt them, though there was 3 feet of snow on

the benches only a sh(jrt distance away. I a2)preciate the difference in the climate,

and the heat on the ground one had to see to believe.

J. L. LucclieKt, S. J., Holij Cross Mission, Koserefskij.
—In general, results were

encouraging. The potatoes. Early Rose, are larger and better thaii ever. Soggy

potatoes are getting rare. We have such an abundance that, besides supjilying this

large institution and outlaying missions, we have enough to feed the cows. All the

other vegetaViles that are usually gnjwn here have given their wonted satisfaction.

Even tomatoes, though tried for the first time, were fit for table use. They were

pulled green, however, as they had not time <ir heat enough to ripen.

We are still trying the grains, and by the samples sent you you will see that oats

and buckwheat are not far from success. As yet but few matured seeds f)n the ears,

but we hope by planting these seeds, grown in the country, that the ears will mature

more and more each succeeding season as the seed becomes acclimated. Corn failed,

owing to having the wrong brand of seed, I think. As for the hay crop, we have

more than enough, and our herd, more than doubled since you were here, need have

no fears of going hungry the coming winter. Clover blossoms for the first time

adorned our fields this summer. In fact it is hard to realize that this si)ot, once

covered with trees, brush, and moss, could in so short a time be brought to its present
fruitful and beautiful state.

One of the sixlrrs itt IIolij Cross Mission.—In the si)ring of 1902 we planted some
Broad Windsor and Lima beans and both did well. We distributed much seed

among the Indians of this village and in Piment, and they seemed quite in earnest

to start little gardens, but the great drawback is the scarcity of tools. We are

lending ours t<j the Indians around this village whenever we can, and it is a great

encouragement.

SOIL TEMPERATURES.

Kcadinjjs, taken at 7 a. in., in doj^rccs Fahrenheit. Thermometers

planted O and 24 inches deep, respectively. Kadiation thermometer

shows the daily minimum temperature tJ inches above surface of

ground.



382 KKl'OK'l" <»K (U-KK'K oK KXl'KIllMKNT STATIONS.

.S'(*// lriiii»riiliins.

SITKA K.XI'KKIMKNT .STATION.
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,S'o// Iciiiju'rdtnri'x
—ContiiiiUMl.

COPPKR CENTER EXPEKIMKNT STATION—(Joiitinued.

Day.
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Suit Icinjieriiliurn
—CoiitiiUK-d.

KKN.Vi KXrKKlMKNT STATIUN—Coliliimud.

Diiv.

llKKi.

Jiilv IS ..

.Iiilv l;i ..

Julv 20 ..

Jul V 21 ..

Julv 22 ..

Julv 23 ..

Julv 24 ..

Jul'y 25 ..

Julv 26 ..

July 27 ..

Julv2S ..

Julv 29 ..

July 30 ..

July 31 ..

Aug. 1 . . .

Aug. 2 . . .

Aug. 3 . . .

Aug. 4 . . .

Aug. 5 . . .

Aug. () . . .

Aug. 7 ...

Aug.S...
Aug. 9 . . .

Aug. 10 ..

Aug. 11 ..

6 iiicli

(IllT-

nnnueler,

°F.
53.0
5.5.

55.

55. 5
55. 5

55.5
59.

58.

55. 5
52. 5
56.

56.

57.

56.0
54.0
54.0
57.0
55.

56.0
56.0
58.5
56.5
57.

57. 5

57.0

24iMih
tlllT-

mometer.

°F.
47. 5
47.6
47.5
47.5
48.0
48.0
48.0
48. 5
49.0
48. 5

49.0
49. 5
49. 5
49. 5
49.6
49.5
49.6
49.5
49.5
49.5
50.0
50.0
60.0
50.0
50.6
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Milriiriiliii/irt I uhsfrriilioiis—ContiiiU('<l.

.SITK.V. F. K. liiuior, ObsL-rvi-r.
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Month.

Meteuri)hiii'ic<tl iihsrridlion.t—Continued.

WOOD ISI.ANK. Key. Curtis 1". Coo, ObscrvcT.

1902.

.lanunry
hVlinmry
Jliircho".

Ai»ril

May
.luiic

.Iiilyb

.VtiKUst"

September <•.. .

Oftoberd
November*? ...

December" . . .

1903.

.Tanunry
Kebnmry
Maroh.."
April
May
Juiie

Julye .

August

Temperature.

Maxi-
mum.

49
•19

f)6

fi9

71
82
82
77
72
67
f)3

43

42
54
60
51
61
70
76
«5

Mini-
mum.

°F.
5

27
14

9
34
38
40
41

38
27
11

-12

19
13
33
36
43
55

Daily
mean.

30. 60
36. 89
34.39
37. 31

47.16
59.11
58. 89
.56. 06
53. 28
44.83
34. 52
22. 21

25. 27
29. 30
87. 63
37. 37
44. 06
51.68
55.86
58.51

Total

precipi-
tation.

Inches.
3.89
6. 29
4.33
2. 66
5. .55

1.55
1.87
6. 15
5. 23
3.75
5.00
4.95

4.74
8.10
.39

4.61.

4.92
7.80
4.38
4.79

Weather conditions (number of days).

Clear.

8
2
9

5
11
15
9

5
6

8

14
7

13
3

19
11

2
9

10
5

Partly
cloudy.

Cloudy.

23
25
16
17

15
14

22
24
21
20
9
26

18
22
11
19
29
19
18
23

Rain or
snow.

FORT LISCUM. .1. Harllelt, Oliserver.

1902
October
November . . .

December

l'.to:i

January
February
March
April
May
June
July
August
September . . .

.50
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Meteorohtgiad ohsi'nations—Continued.

TYOONOK. Thoinus AV. Ilanmore, Obser\-er.

Month.

1902.

ReptemJ)i'r
October
NovembiT
December

190S.

.Tnniiftry
Fohruarv
March..".

.\pril

May
June
July
August

Temperature.

Maxi-
mum.

°F.
66
58
39
34

38
39
49
56
68
91
75
76

Mini-
mum.

°F.
25
20

-13
-21

-12
-21

- 1

30
34
39
39

Daily
mean.

°F.
48.25
40. 45
22.20
9.48

10.9
19. 45
24. 27
32.1
44.86
52.38
55.31
57.11

Total
precipi-
tation.

Inches.
6.46
4.93
.94

1.72

1.95
3.91
.45

1.01
.65

1.59
2.62
5.69

Weather conditions (number of days).

Clear.

4
6
12
18

14
5

22
15
15
14

15
20

Partly
cloudy.

11
11

5
3

12
4
3

4

1

4

3

1

Cloudy,

15
14
13
10

o
19
6

11
15
12
13
10

Rain or
snow.

16
V,
6
6

8
15
2
4
3
9
13
12

COAL HARBOR, UNGA ISLAND. Henry S. Tibbey, Observer.

1902.

September
October"
November''...
December

63 33
32

48.7
44.5

1903.

January
February
.March .".

April
May
June
July
August
September

10
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Mctri>riilni/ifiil iilis) riiilioiiK—('mil imii'il.

(<>i'n:i; cKNTicit. i;. uiix, oi.sitv.t.

Ml.mil.

r.ioj.

Oi'lol.i'l- . ..

Nnvi'iiilH'r

l»(.'ceiiilnT.

1'.KI3.

.liiiniiiry ...

FclillDIIV . .

Miiicli ."....

.Xpril

Miiy
.linic

.Inly
AuKiist
Scpti-'inlHT .

'J'riii|n.Tiiluri'.

Miixi-
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Meteorological observdliona—Continued.

FORT K(;HKUT. Cai>t. .lulm 15. rluyloii, (tl).s(Tvor.





ANNUM. RliPORT OF THE HAWAII AGRICULTURAL FAPERL

MHNT STATION LOR 1!)0;L

By .Iakkd (t. Smith, Special Agent in Charge.

BUILDINGS.

Durino- the fiscal vear 1903 the work of construction of new ])uiklino-s

and permanent improvements was continued, it being considered essen-

tial to largely increase the equipment of the station in this regard.

(PI. XIV.) A small cottage containing -t rooms was built on the lower

portion of the reservation, and during a portion of the year this building

was used as a residence by two of my unmarried assistants. Later,

other arrangements having been made, it was transformed into a librarj^

and office building, for which purpose it is now being used. A trans-

fer of the office to this site makes it more convenient and accessible

from the city. The fencing, commenced during the previous year, was

continued, and during the twelve months about one mile of fencing

was built. Until this can be continued, so as to inclose all of the land

in the station reservation, there is much of it of which no use can be

made for experimental work of any character, because of the cattle

and horses that run at large. A small structure was erected near the

director's residence for the purpose of commencing the study of the

growth of plants under cloth. One-thirtieth of an acre was covered

with a frame and over this was spread thin nuislin, and a begin-

ning was made with Sumatra tobacco, cantaloupes, grapes, and tomatoes

under this shelter. Before the close of the year, this preliminary
work having: been closed, the structure was torn down in order that

the ground could be used for other purposes. The water system was

extended so that about 4 acres of land on the lower portion of the

reservation is provided with underground pipes for irrigation.

APPARATUS.

In addition to the buildings, fencing, etc., the permanent equipment
was increased by the purchase of a mimber of sets of scientitic books

and periodicals for the librar}' and some apparatus for the entomolog-
ical laboratory. There being no chemist at the station, nothing was

done toward equipping a chemical laboratory, but a commencement
was made toward getting togethn- a chemical libi-ary. Over 200 vol-

umes were added to the lil)rary dining the year, niainh' along the lines

391
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of cluMiiistiv. cntomoloj'v, iiiid troniciil aiiTiciillurc The ('xch:ins>e

list was liiri4-('ly iiicroased, l)<)tli I'loni the I'liitctl States and from foi--

(>i<in countries. ^\'(' now have all of liie standard economic works on

Aniei'ican entomology and are addiny'. as opportunity atl'ords, ad\anc-

iny' the iil)i:iiy alon^' certain lines. Durinu' the cominj>' liscal year as

nnith money as can he conx'eniently spent for that purpose will he

devoted to tillinti- it with hooks on all of the lines relatin*^ to tropical

ayricultui'e, which will l)e ahsolutelv essential for hest work h\ the

members of the stall. Besides the library and apparatus a number
of tools i-e(|uired for farm work were purclias(Ml. includinti- some coi-n-

culti\atini:" machinc^i'v for us(^ in one of the experiiuents conducted on

the island of Mtuii.

EXPERIMENTS.

The experiments undertaken were, in the main, aloncr the lines

bej^un in the previous year, but, if possible to do so, an attempt will ])e

made to extend the work to embrace other important lines of investi-

jjation.
CORN.

As has been previously stated, the most important corn-g-rowin^
section in the Hawaiian Islands is the Kula district, on the island of

Maui. This comprises some 7,000 acres on the leeward slope of

Hnleakala, at an elevation of between 2,500 and 5,0()0 feet. The soil

ranges in depth from inches to as many feet, and consists of a very
tine and powdery loam. This Kula region has been famous for its

fertility, the land having been in cultivation for sixty years.

It was in this district that much of the wheat grown for export from

the Hawaiian Islands was raised during the time of the early gold excite-

ment in California. This district, in common with many others of the

group, is divided mainl}- into large holdings, but the (;orn land and the

land capable of the cultivation of corn is leased in parcels of small acreage
to Portuguese, .Japanese, and Chinese tenants. Many of these small

farms, if they may l>e termed such, especially those along the govern-
ment road which runs from Makawaoto Makena, have been in cultiva-

tion continuously, in some cases, for forty years. The climatic condi-

tions are such that the best results can not be counted on oftener than

three
3'
ears out of live. Nevertheless the jnelds have in former years

been so heavj^ that the losses of the bad v'cars were more than made

up for by the intervening good seasons, and both the corn crop and

th(> potato crop have yielded large returns. As has been stated before,

the land is in itscdf extreme!}' rich, and its physical characteristics

are such that it would stand a good deal of poor cultivation. The

texture of the soil is so loose and friable that deep plowing and

thorough cultivation would l)e as easy here as on the black prairie

loams of the West. But good cultivation by the tenants of these



Senate Doc. No. 148. Plate XIV.





HAWAII EXPERIMENT STATION. 393

lands has beon an oxception i-atlicr than a rnlo. The practice has been

to ph)w to the depth of not to exceed 1 to ''> inches and the cnl-

tivation has been by hand rather tlian by hors(> lat)or. practically no

machinery except warden tools Ixdno- used. With this extremely

shallow cultivation the yiidds in former years have heen surprisino-l}-

liii:h. as nuich as from ;>(» to 60 l)ushels of corn ])ei- acre, a yield which

would l)e considered above the avera^'e in the corn States. The sum-

mer of 1902 was a bad season for the corn orowers of this district,

as was also the precedino- year. The yields were uniforndy so low

that many of the lands were o-iven up and were allowi'd to o-o back

into the orass. IJesides heiiio- rather an unfavorable season, the corn

was badly all'ecte(l with an aphis, which increased so o-n>atly in num-

bers that, early in Auj^ust, at the time when the corn should have been

lining, the leaves of the plants were brown and shriveled as if struck

by frost. A demand was mad(^ by the residents of this corn-growing

.section that the station undertake work for the improvement of condi-

tion.s then existino-. and with this end in view a luimber of visits were

made to this district during the year. At the time the work of the

corn-plant louse was called to our attiMition the crop was too badly

damagc^l to do anything of any real value, but a survey was made of

the district with a view of nndeitaking new work during the next

'growing season. The ravages of this ])lant louse could not ])e checked,

but advice could be given in regard to lighting this pest should it

appear during the next season. To treat a large acreage by the

a])plication of insecticides would be impossible; but this, as well as

anv other insect pe.st of a similai' nature, could in a measure be held

in check l)y improving the coiKlition of the plant itself. Any plant

which has an abundance of plant food— in other words, any plant

which receives good cultivation— is nmch better prepared to resist the

attacks of insects than a plant which is not in the best condition of

(lev(do|>ment. In other words, the improvement of the crop would be

most likely to be brought about 1)V the in)i)rovement in the nu'thod of

cultivation. Instead of plowing the land toadeptbof 1 to ;5 inches,

turn it under to a dej)th of ! to s inches, and foi- culti\aling l)y hand

substitute cultivation with corn cultivators. Hecau.se of the steadily

decreasing crops during the past ten years, the tenants have considered

it impracticable to s])end inoic money in more thorough cidtivation, .so

that the whole industry of this little region has been on the down grade.

Arrangements were made with Mrs. Dora \'on Tempsky. of Kula, to

cultivate some 1<» acres of land, plowing it to a depth of from (I inches

to a foot oi- as deep as practicable. It was also thought best to intro-

duce new s(M'<l. A nund)ei()f ihe I test \ arietiesof corn from the ]MidilIe

West and fioni the New Kngland States were piocurecl.

The practi<e \\n< l»een l(» clear oil all of the cornstalks and all of

the weeds ;ind grass in llie ct)i-nticld>. pile :ind burn them |)re\ ions to
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pluwiiit^ for the new iioj). In this way,iiii(l also thi-ou<^h tlii' washing
of the soil, when unprotected l)y weeds and grass, much of the finest and

richest surface soil has heen washed oti", and there has been consider-

able loss in soluble plant food. The people in this region are too poor
to purchase conunercial fertilizers, but it is (|uite within the means of

any of these men to utilize the homemade fertilizers of the farm.

To some extent it has beiMi the ])ractice in this district to burn farm-

yard manur>^ or to throw it into the gulches. Year after year every-

thing in the way of weeds and cornstalks has been destroyed or

burned as being something of no value. To im[)rove the condition of

the soil, it is advisable to increase the humus content of the soil. As
a beginning, and especially as an objiM-t lesson, a stalk cutter was

purchased in Nebraska, and the standing cornstalks on the 10 acres

of land chosen for the experiment were chopped down
I)}' this stalk

cutter and plow'ed into the soil, and the weeds and grass on the

land were also plowed in. The land was not simply plowed, as has

been customary b}^ others, to a depth of 1 to 2 inches, but to a

depth of from 6 inches to a foot. During this plowing all of the

large stones which had been plowed up were taken fronj the field.

As a matter of course a considerable quantity of subsoil was thrown

up, and the presence of this subsoil at the surface would, to a certain

extent, decrease the yield of corn during the first year, but it would

improve the condition of the soil for the second and succeeding years.

On one piece of land, and especially on several washed knolls, a

quantity of manure from an old corral was spread over the surface of

the laud before plowing. In addition to these methods of improving
the condition of the soil, and hence the general condition of the plants

themselves, a crop of crimson clover seed was sown between the corn

rows at the last cultivation just before the crop w^as laid by. Not

only has clover never been planted in these islands, but no crop what-

ever is ordinarily used on the land where corn is planted to retain the

surface soil and prevent washing. On all of these cornfields a good

many milch cow^s and horses are pastured after the crop has been

harvested. A crop of clover, grown on the land after the corn is

harvested, would not only improve the condition of the soil for

succeeding corn crops, but would also supply forage during the cold

and usuall}' rainy winter season. About an acre of a small white

bean was sown during the winter of 1902 on a part of this experi-

mental cornfield, with a view not only to enriching the soil by
turning under the crop, but also to see if an intermediate money crop
could not be produced during the time that the ground was idle.

This part of the experiment was not very successful, the yield of

beans beijig too small to warrant anvone attempting to grow them
for profit, })ut the vines and stul^ble were, instead of being burned,
turned under and the hunms content of the soil increased to that
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extent. Not only were a niuiil)er of improved varieties of seed corn

planted, l)ut an experiment was made in method of plantino-. Instead

of dropping the seed l>y hand, as is customary in this district, a

portion of the land was planted with a one-horse planter, and on one

portion of the held the seed was dropped in deep furrows instea<l of

lieino- jdanted on the smooth surface. This experiment is not yet

completed; in fact it will he hest to continue this experiment throuf^h

a term of years.

At the end of .lune of the present fiscal year the <'orn planted on

the land on which the mamire had l)een applied was lookint^ especially

tine, and the corn which had been planted in deep furrows in plowed
land was also in better condition than that which had l)een simply

planted in surface rows. Two of the varieties, the Leaminjif and the

Boone County White, were makino- a nnich more faxorahle growth
than any of the others, or than what may l)e called the native corn.

Re])orts received since June indicate that these two varieties are

particularly adapted to cultivation in the Kula district.

POTATOES.

The potato experiment begun during 1902 was continued. A small

quantity of seed of the 4 varieties, which showed a tendency to resist

the black rot, was procured from Maine. Unfortunately, the seed

was delayed in transit. It did not arrive until fully a month after the

time for planting potatoes, and then in such bad condition that only a

few tubers of each variety were left to plant. This failure to procure

good seed of course rendered it impossible to continue the experi-

ment as planned last j'ear. In the meantime, through correspondence
with the Office of Experiment Stations, we had been informed in regard

to experiments which were being conducted by the Ohio Experiment
Station in the treatment of perhaps this same potato disease. A
({uantity of seed was purchased in the Honolulu market and the work

was continued on the same land in the Kula district, but with a view to

finding out whether active measures could not be used in fighting the

disease. The potatoes were soaked in a solution of 3 per cent forma-

lin for from twenty minutes to half an hour just before planting.

Then the seed was dropped in furrows, covered, and then the whole

furrow was sprayed with the 3 per cent formalin solution, as Professor

Selbv, of the Ohio Experiment Station, had stated in liis report in

regard to a similar disease that this treatment, both of the seed

and of the soil, with formalin in a measure insures the crop against the

destruction by the very serious fusarium fungus. The formalin costs

about 1^5 cents ])er pound in the local market, and al)out 4i> pounds were

used in treating the soi'd potatoes and in spraying the furrows where

the potatoes were planted on 1 acre of land. The cost of applica-

tion was not excessive, and if formalin could be procured at cheaper
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prices, as it iitKloiihlcdly coiiM he in lar^^cr (|ii:iiili(i('s. an iu-vo of

j^otatoos slioukl 1k> fvoated at an cxponse of loss than sj^lo. 'I'hc plants

on this ti'catccl j)lat wci'c conipai'atixcly free from the •t|iiick i-ot,"

altlioiiiili some iiulividual plants tlirou<4liout the j)atch were {lU'eetcd

l)y it. Indications at the close' of the year were that this experi-
mental plat would yield a fairly j^ood croj) oF potatoes, ^^'hile not

w ishin<^- to delinit(dy recommend this method of treatinj^- potatoes to

prevent the "([uick rot," it is believed from the results obtained from

one year's work that this method is not only practicable, ))ut econom-

ical as well. In the case of a funyus of this kind, which lives entirely
in the soil and which remains in li\int^ condition in the soil for cer-

tainly two or three years, the oidy otluM- method of liohtino- the fun-

dus which causes the disease would be to plant some other crop
which it does not destroy. We can at this time reconnnend no other

crop to substitute for potatoes, and hence believe that the station

has scored a decided success as a result of this experimental treat-

ment of the land itself to destrov the fundus. It is not reconmiended

as an invariable method, ])ut the indications are that the treatment

either of the seed or of the soil, or of l)oth the seed and soil, with a

comparativel}' strong solution of formalin, a powerful disinfectant

and vermicide, will t^ive some measure of insurance against total loss

of the potato crop from this "([uick-rot" disease.

TARO.

The taro experiment l)eoun in the previous 3^ear was continued.

The tirst trial crop was harvested in September, 19()2, and the plants were

found to 1)e almost entirely free from the root-rot disease. The yield

on the trial plat was much greater than on any of the other taro patches
which had not received treatment to prevent root rot. A new crop
was planted on the same land, in October, ltH)2. The hules being-

selected from plants which were not diseased, no further application of

lime or fertilizers was made. The effect during the present growing
season of the feitilizers and lime a|)plied last year has ])(>ei\ more marked

than during t he previous season. W hil(> the crop has not been harvested,

the general jippearance of the plants indicates that the}' are much
healthier than any of the untreated surrounding patches. In the

absence of laborator}' facilities to study the nature of the disease and

determine whether the fungus is infectious, as has been supposed,

arrangements were made with Doctor Pierce of the Pacitic coast path-

ological lal)oratoiy, of the Bureau of Plant Industry, at Santa Ana, Cal.,

to study the etiology of the disease. A considerable (juantity of dis-

eased taro was sent to Doctor Pierce, who is now carrying on an

investigation in regard to the nature of the fungus. The second taro

disease, of apparently bacterial origin, has proven very serious around

Honolulu during the past season. A microscopic examination of
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infoctod roots show tlio lihi'o-vasciihir Imiidlcs to lu- c()iiii)letoIy clo<>"oed

with «4T(':it iiuisses ot" hticteria. However, in the i-iisc ot" tliis second

root rot, \\ liii Ii iiuiy l>»' (-illcd ;i l)rown cove I'ot, no ('X})eriineiits or

iiivestiiiiitioiis lia\c Ix'cii made, Wecaiise of a hiek of [)roper Uiborutory

e(|ui|)ni(>nt.

TOMATOES.

In Februarv. I'.Mi;',. the lirst experiment with tomatoes was under-

taken. ( )ne iiundred and forty-live varieties were secured from dealers

in tile I'nited States, Australia, and Kiiiope. The idea of the experi-

ment was in the main to determine what are the ))est connnercial

varieties for this climate. The tomato plant orows hei-e as a peivnnial,

hut in the case of almost all of the \arieties there is a lapid deterio-

ration in the (|uality of the fruit, especially when seed from improved
horticultural forms, locally grown, are replanted year after year.

While tomatoes are contiiuiously on sale in our markets the (piality

is not of the best, and the statement is often made that good tomatoes

can not he grown here. The plan of the experiment Avas as follows:

Thi'ee methods of planting were tried, in Hats or boxes. The lirst

planting was in largi^ Hats under cloth. After two weeks the seedlings

were transplanted to small Hats under cloth, then hardened oH' in the;

o})en air prepaiatory to Hnally transplanting them to the lield. The

second method was to stai't the seed in small Hats under cloth ;uid

harden them oH' in the Hats by direct exposure to air and sunshine.

The third plan was to start the seed in Hats in the open air, with only

partial protection from the wind. In the field three methods of

l)lanting weic used. The vines were phiced in the furrow, on the

ri<lge, and on tlu^ level surface of the ground. Thirty vines were

used of each variety, ten vines in a row. Two vines in each row were

fertilized with niti'ate of soda and Thomas slag. One ^•ine in each

row was rigorously pruned I)aik. The l)lossoms were pulled off from

two vines in each i"ow, and the plant was not permitted to produce any
fi-uit until it had made a strong growth. Two forms of trellis were

used to keep the i)lants uj) oH' the ground. Some plants were simply
tied to a stake, and in the case of others a lath trellis was placed along
l»oth sides of the row to keep the lower branches oti' the ground. The
chief diHiculty in giowing tomatoes here is to get them of good size

and color. There is a fruit \\y which stings the tomato and deposits
its eggs in the fruit, and these de\-elop into maggots which utterly

ruin the fruit. Observations were also made in regai'd to the eH'ect of

dill'erent methods of treatment on this fruit Hy. Notice was taken in

regard to the shape, thickness of skin, size, swec^tness, keeping (|uality,

etc., and the extent to which the tomatoes rot on the vines. Some
varieties show (juitc a marked resistance, both to the prevalent tomato

rot and the attacks of the tomato Hy.
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An analysis was made of the s(»il on wliicli those tomatoes were

jjjTown. It contained potash, o.itS per cent; lime. 1
])<'r cent; niagne-

siuin. 4.r>;i per cent; phosphoric acid, <>. Ta per cent, an<l nitrogen, 0.38

percent. Jt will thus he seen that this soil is exceptionally rich. The

only fertilizers re(|uired were lime to halaiicc the man"nesium and a

general fertilizer to replace the elements removed. The hi<;h per-

centage ot" magnesium in this soil is umisual, althougli it l)ear.s the

relation to lime wITk li many of the Hawaiian soils do. The toma-

toes on this i)lat grew too raidvly to j^roduce the best results. Many
of the varieties showed a tendeuc}' to keep on i)roducing vine indefi-

nitely without flowering or setting fruit. This exi)(M-iment was not

carried through to a conclusion Ix'cause Mr. T. F. Sedgwick, agri-

culturist of the station, resigned before the completion of the season's

work and no appointment has as yet been made to fill his place.

Nevertheless, man3' facts in regard to the cultivation of this crop have

})een determined, and the results will be published some time during
the next fiscal Acar.

FORAGE PLANTS.

The dairying and grazing industry is second in importance to sugar
in Hawaii. Upward of :^o,0(i(» head of cattle are raised on the TO or

more ranches which comprise fully four-fifths of the total area of the

islands. The number of dairy cattle has not been determined, but

there are between '25 and 30 dairies in the vicinity of Honolulu,
and a large number of the stock ranches have dairies for the pro-

duction of cream or butter for supplying the local trade on this and

other islands. The forage problem is, as may be readily seen, one of

the most important lines of investigation. Some work has been done

during the past year in the way of preliminary survey of the field.

A number of ranches have been visited on Oahu, Kauai, ]SIolokai,

Maui, and Hawaii. The special agent in charge of this station was

made an honorary member of the Hawaiian Live Stock Association

at its annual meeting in Honolulu, November, 1902. It is the aim of

the station to undertake, as soon as practicable, experiments along the

line of animal industry. The original land divisions throughout the

Territory of Hawaii extended in narrow wedges from the mountain to

the sea. In the early days, before the settlement of these islands by
white men, the land l)elonged to the king and was by him parceled

out to the chiefs. The people ownied no land. The idea was to give

to ever3' chief a patch of land which should contain mountain land for

supplj^ing tim})er and fil)er plants, valley land for taro and food plants,

and a strip of sea beach for the fisheries. These original land divisions

have been perpetuated so that practically all of the ranches and estates,

at least the original ones, are in the form of long narrow strips or

wedges, extending from a broad fringe along the seacoast, in a nar-
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row strip, back along some valley, to where it narrows to its source

in the mountain rani^o. Because of this orio-inal method of dividinsr

the land, most of the i-anges contain mountain pastures, whei'e the

veiretation is rank and where rain falls in many cases almost continu-

ouslv throu<>h<)ut the \ear; and dry and almost rainless belts, with

scant}' yegetation along the coast. The middle ranges, between 2,000

and 5,000 feet elevation, are usually the best. In studying the plant

growth of these island i-anges the most apparent fact is that there are

so few species of gras.s. Two introduced forms almost completely

occupy the land. The Manienie or Bermuda grass of the southern

United States has overrun the land from the seacoast to an elevation

of 4,000 feet. Above this altitude the Hilo grass, PaHpalvm conjwjn-

turn^ one of the water gras.ses, occupies the land almost to the exclu-

sion of other species. These two foreign grasses have almost entirely

run out the native grass flora, and on some of the richer and more

open ranges one may ride all day without seeing any other grass

which constitutes any considerable proportion of the feed. Again
there are districts, especially along the leeward coasts of the different

islands, where the rainfall is so slight that none of the turf-forming

grass can grow. There are many examples of such lands practically

without vegetation, except after the winter rains. Practically, the

only rains which may be dei)ended upon are tlu^ Kona or southerly

storms, during the winter season. The rainfall in some of these dis-

tricts, es})ecially to the h^eward of the three high mountain peaks, Halia-

kala. Mauna Loa. and ^launa Kea, averages less than 10 inches per
annum, with occasional seasons when no rain falls at all. From such

practically rainless regions there is every gradation of rainfall up to

300 inches per annum, and here, as in all other countries, the amount

of rainfall governs the amount and ([uality of the vegetation. In the

early days one of the native grasses, known as Pili {ILterojuK/on con-

toytiis)^ a species which is also common in the southwestern United

States, was a])undant on the leeward coasts at an elevation of from

200 to 1,000 feet above sea level. However, overstocking has almost

entirely destroyed this grass.

Here, as in the Rocky Mountain region, the upper mountain pas-

tures, with their luxuriant forage, are very satisfactory for raising

young stock, but to fatten cattle for the market they must be driven

down to the pastures at a lower elevation. The greatest num])er of

species of plants which are eaten by stock are found at the higher
elevations. The fattening ])astures contain principally the one species

of grass only, the Manienie, One of the chief problems is to intro-

duce variet}' on this diy-Jand pasture by the introduction of grass aiid

forage plants from othei" semiarid regions. A cooperative experi-
ment was arranged with Trot'. .1. W. Spillman. in charge of the grass
and forage plant investigations of the U. S. Department of Agriculture.
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I'i'ol'cssdi' Spill 111:111 sii|)|)li('il
I lie still ion w i 111 ;i (•<»ii>iilt'r;il)lc ijiiaiit il \- (if

si'cd of iilnnit :i (l()/.(Mi of tilt- l)('s( o-passcs of (lie wcstci'ii plains. 'Ilic,

s(M'<ls were >()\vii on tlir raiifli of tlic A iim ricaii Suuar ( "oinpany . on

wcstiM'n MoloUai. liccansc of (lie delay in llif transportation of liicsi;

s(mh1s. tlicy liid not rracli tlic islands in ^ood tinir to secure tlie l»e,st

i(\sults. l'\)rtliat reason only a portion of tliesee(| was sown. Tlie

(Mitire wo.st ond ol" Molokai is extremely thy. The laml is o-eiitiy

I'ollini'' :iiid in tlie main without ileep ia\ ines or ••ulehes. The iiiujiest

pointon this pjirtof" th(^ ishind is ahout -J,<K»0 feet. There is an entire

hick of sprines or ruiinini;" sU'ciiin.s. NcvortheU'ss, on tliis portion of

the isliind :il)oiit ;").()( M» sheep and scn^ei'al thousand head of cattlo are

I'anu'cd throughout tlic year. Tlic soil is c.xticniely fcM-tile. The

\(\iiottitiou is (|uit(' scant}^ oxc('])t for a few weeks in early spring,

after the winter rains liave o<\rniinated the seeds of tlie annual yi'asses

aii<l weeds. 'I'he best of the pasturage does not last wry long. This

land was chosen as being about the best on \\hi<'li to try an experi-

ment with the introduction of drydaiul grasses from other countries.

The land chosen for the experiment was hai'roweil w ith a straight-

toothed harrow, aiul the seed sow n directl}' afterwards. This was done

after oiu^ of the late rains of the s})ring of l!t(>;>. but there l>eiiig no

heavy rain sul)se(juent to this time the r(\sults haw not l)een very

satisfactory. However, a start has been made and a good nianj'

plants of several of these new grasses have l)een obtained. These will

Uiidoul)tcdly in time pi'o(hice se<>d and sei'xc as a center for the distribu-

tion of seeds over the rest of the range. Because of the lateness of

the season only part of the s(>ed received from Washington was used,

and th(^, ])alancc will l)e sown about the 1st of October during the

coming 3'ear, as from that time on the regular rains may ])c expected.

Circular letters were sent to all the mem])ers of the Stockman's Asso-

ciation, requesting them to send in to the station samples of the native

grasses and forage plants for determination. It is intended to publish

a list of the native and introduced forage plants of the islands as soon

as sufhcient data in regard to their existence or cultivation throughout
the islands are secured. Practically all of the beef sold in the local

markets is from animals which have been fatteni'd on the open range.

Very little has been done in the way of feeding stock oti alfalfa,

(!orn, etc., except on one of the ranches of Kauai, where the cattle are

fattened on the waste from a starch manufactory. Some experiments
have been made with alfalfa. It grows very well fioni tlu^ sea level

up to 2,500 to 3,000 feet elevation. Most of the alfalfa grown is

irrigated, Init there have been several very successful experiments on

a small scale in growing this forage crop without irrigation, especially

at a higher elevation where the rainfall is more abundant. Plans

are being made to undertake work along the lines of the economical

fattening of cattle for market.
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DAIRYING.

Much work is to bo done in iiivostiii'utions alonjr tlio lino of dairvin<^,

especially in tli(^ coinpoiiiuliiio- of rations. Sorii'luini and -lohnson

srrass, known here as evororoon niillot, aro ])racticallv the only forai^c

plants cultivated for foodino; dairy cattle. Tho rccpiirod nitroj^vnous

feeds are supplied by bran, niiddlinofs, and other milled feeds imported
from California. Aoain, while there are many dairies which have full-

blooded and i^rade Jersey. Ilolstein. and other milk breeds of cattle,

certainly tlu> majoi'ity of the milch cows on the islands are scrub

stock. A coo])erative experiment will 1)0 undertaken with one of the

dairies in the vicinity of Honolulu to work out some of the problems
in connection with this industry. ]\Iuch valuable work in the cultiva-

tion of forage plants new on the islands is being carried on by the

asrricultural denartnuMit of the Kamehameha Bovs' School. Prof.

F. (t. Krause, who is in charge of this work, has presented a number

of papers at tho farmers' institute, giving the results of his investiga-

tions. Some of tliesc j)ap(M"s will shortly b(> published for general dis-

tribution, as the information contained in them is oquall}' valuable for

all of th(^ islands.

ANIMAL DISEASES.

According to tho report of the president of the board of health of

Hawaii for 10O:i, 99() cattle, out of a total of 3,8T<i slaughtered for the

Honolulu market during the six months ended December 31, lOO'i,

were infected with lixcr fluke. Two hundred and forty-seven, out of a

total of 4.ST calves (>xaminod during the same period, also showed

infection. The liver iluke is an internal parasite which exists for only

a portion of its life cycle in the bodies of warm-l)looded animals. In

the early stage of its development it is parasitic within the l)odies of

certiiin fresh-water snails. It secures entrance to the bodies of cattle

in the drinking water or through the cattle eating tho succulent grasses

growing around stagnant water holes, on which th(> snail also feeds.

During the stage of the existejice of the fluke, Avhen it is parasitic

within the body of the snail, it is extremely miiuite, ])ut when it enters

the body of the animal and finds tinal lodgment in tlu^ ducts of the

liver it grows into a flat, worm-like bod\', often 3 inches or more in

length. Its presence in the liver of the infected animal, especially

when it exists in any considerable munbor, often causes the death of

the animal. An epidemic of lo.sses from this source was reported to

the station from the windward side of the island of Oahu. Tho cattle

princi]xilly afloctod were young cows from 2 to 3 3'ears old. An ani-

mal which is infested with liver Iluke becomes extremely emaciated,

and can bo, distinguish(Ml at a distance in the ]ia-;turos becaus(> of its

standing alone, with head up, and appai'ently without inclination to oat

S. Do.-. 14S, r).S-L' 2(i
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or iiiovo. Deatli usually occurs (In'oui^'li ctrusioii of tlic hlood scrum

into tlu> :il)(loiniual anil lun<; cavities. This is followed l»v the forma-

tioiiof (Irojrsical swellinj^s alonj:;' tlie under side of the body, extending
forward to tiie neck an<l throat, at which time the animal visually dies

from sutVocation. A mnn])er of post-mortcnjs were made and notes

were taken in regard to the symptoms. In every case wlicre the car-

casses of cattle whicli had di(>d were examined, enormous mimliers of

the flukeworni were found in the livei- and hilc ducts and in the i^all

bladder. The blood })Ccomes almost entirely free from red corpuscles,

and the animal dies l)ecause of the di'opsical condition which ensues.

As the liver tluke, to coiin)lete its round of existence, nmst pass a por-

tion of its life in the body of the snail, the drainajic of marshes and

water holes, where the rank A'eoctation liarbors the snails, will prevent
the infection of stock. LiAcr iluke is worse in the windward districts,

where the rainfall is high, and also in the upper mountain pastures.

Cattle which are confined throughout their life to pastures on the drier

portions of the islands are seldom infected Avith liver tluke. The

remedy in all cases is to see that an abundance of fresh water is sup-

plied the cattle so that the}' will not be under the necessity to frequent
the stagnant water holes w'hich supply the source of infection.

TOBACCO.

A small amount of Sumatra tobacco was grown under cloth at the

experiment station during the spring of 1903. While the crop was

not of the best, because of the soil not being suited to this tVpe of

tobacco, the results obtained were so promising that a more extended

experiment will be conducted during the next year. Up to this time

the Hawaiian Islands have been almost absolutely dependent upon
a single crop, the cultivation of sugar cane. A number of causes

have contributed to the decrease in the amount of profits from sugar.

Because of this, and also because of the necessitj^ of having more than

one industr}' on a paying basis in this countr}', it has been considered

advisable to do all in our power to further the establishment of new

agricultural industries. A cursor}^ examination of tlie islands, and

especially of certain districts on Maui and Hawaii, lead me to believe

that there are considerable bodies of land well adapted to the cultiva-

tion of tobacco. A more extended survey of this district will be made

during the next fiscal 3'ear, and, if possible, a cooperative experiment
in tobacco culture will be arranged under the direction of the tobacco

experts of the Bureau of Soils.

VANILLA.

The vanilla bean is a cured fruit of the vine belonging to the orchid

family. This plant is a native of Mexico, and the world supply of

vanilla comes from Mexico and from the tropical and subtropical
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ishuuls ill 1 ho racitic and Indian oceans, from Madaoascar to Tahiti.

It has lonj^ l)pen in cultivation in Plawaii, ))ut, except on one planta-

tion on the island of Hawaii, only as an ornaniental in house 3'ards.

It seems to bo extremely \v(dl adapted to cultivation at the lower eleva-

tions, helow 1,500 feet, especially on the leeward side of the islands.

The princij)al rcnpiisites are a li<;ht soil, iK)rous siilisoil. moist atmos-

phere, and i)n)teclioii from slroiij^- wind. The Mowers require hand

pollination: otherwise they will not produce fruit. An experiment in

curinjr and fermenting" the \aiiilla pods to produce the commercial

vanilla was made at the station in the early months of l!>o3. Pods

for this purpose were supplied hy Hon. S. M. Damon, of Moanalua,

one of the suburbs of Hont)lulu. As a result of this experimcMit in

the fermentation of the crop, and also because the vanilla i)lant^-rows

so widely and so well from one end of the group to the other, and

also liecausc^ the plants now o-rowino- here do not seem to be infected

with any of tlu' serious diseases which atl'ect this crop in other coun-

tries, the outlook for the cultivation of vanilla on a somewhat extended

scale is very bright. The prime requisites to make the cultivation of

this cro}) a success are the selection of a suitable location at a low

elevation, where there is protection from the full sweep of the trade

winds. Constant and careful attention to every detail of cultivation

of the i)lants, the pollination of the flowers, and the fermentation of

the pods to produce a select iinish(Ml product ready for the market is

of even greater ini])ortance. The sole ditt'erence between a crop of

vanilla worth Si a pound and one worth from $10 to $15 is the care

given to the crop from the time the cuttings are planted until the

finished product is marketed.

SISAL.

In 1893 the Hawaiian commissioner of agriculture and forestry

secured 20.O00 sisal ])lants. which were carefully set out at that time in

alarge number of localities throughout the islands. This introduction,

and especially the wide dissemination of the plants after the\' reached

the islands, ])roved to be of great value. A few^ years after this origi-

nal introduction of sisal a plantation for the cultivation of this crop
was formed on the island of Oahu. The sisal ])lant grows as well here

as anywhere else in the world. It is thus far (Mitirely free from any
.serious insect or fungus disease. The <juality of the liber produced is

exceptionally good, bringing almost as high a price in the markets of

the United States as the hest filx'r imported from Yucatan, This crop
is one which may be cultivated ad\antageously on lands which arc

extremely dry, although it shows a surprising adaptation to districts

where the rainfall is lOn oi" more inches per annum. Nevertheless,

the best iilx'r is pi'oduced where tlic plaiils grow within a few miles of

the Kona coasts. Coral soils have lieeii considered the best for this
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(•rt)|), prohiilily Itci-m^r tlic whole pcnilisulu of Vlic:il:ili. w lici-c sistll

is {\w mniii (roj). is of coial roi-matioii. In tlie 1 lawaiiiiii Ishuids

sisal siHMMs to do just us well, and the (|iialit\ ot llic tihcr is certainly
not infiM'ior, wlu'thcr it jjfrows on coral Hals alony; (he s('a<-()ast or on

volcano formations wiicro, the soils arc dclicicnt in lime 'i'lic Ice-

ward or Kona districts of tlu>, Hawaiian Islands arc naturall\' ada|)tcd
to the cultivation of this imj)ortant til)er plant. During- the past year
a larj^e numl»«>r of new plantations have been started, and while (here

is at pi-cscnt ordy one plantation of sonic (JOO acres which is marketinj^
sisal fiber, the next two or three vears will s(h' a verv considerable

increase in the (juantity of (il)er exported.

PEPPERS.

Two si)ccics of pcp[)cr plants, (\ip)<ivniii (inuuimi and (\ fniti-sfcns^

are widclv scattered in a semiwild condition throui>hout the islands.

Both species were undoubtedly introduced fi'om Mexico or South

America, and soon found i-eady acceptance In' the native population.
The ori(^inal cultiNated forms have been jrrown so many years without

cultivation that they have reverted to the orij^-inal species. Instead

of being animal, this species is here truly perennial. In almost an}'

situation in which the seed falls the plants which spring up 3'ield

enormous (luaiitities of fi'uit. In consideration of the fact that laroe

quantities of dried peppers are imported ammally into the United

States from foreign countries, the question of cultivating this crop
here has often been considered. Within the last twelve months two

small plantations have been established for growing this crop. A
quantitN' of the fruit was dried at the experiment station and samples
were sent to some of the loading dealers in condiments in the United

States. A number of them replied to the efi'ect that the samples sent

were of good comuKuvial quality and several otters were made, pro-
vided a sufficient amount of the dried pepjiers could l)e gotten together
to pa}' for shi})ping them.

This plant grows like a "\7eed at all of the lower elevations of the

islands, and while the profits from the cultivation of this crop may
not be comparal)lo to those of coffee, sugar, ^'anilla, or sisal, the prices

secured for the samples which have been sent to the eastern markets

indicate the possil)ility of inaugurating an industr}' which will yield

a ver}' fair margin of profit. Practically the onl}' labor in coimec-

tion with gi'owing pepp(>rs is that of picking them. The method of

curing is simply to dry the pods in the sun and to protect them from

rain and moisture during the curing process.

CASTOR BEANS.

The castor-bean plant, so well kno\vn as an annual ornamental in

back 3'ards and gardens throughout the United States, is perennial in

Hawaii. It is not known what the extreme life of this tree is in the
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Tropics. Thero are many specimens all tln-()iiij;h these islands at

elevations from seacoast to 3,000 feet ^vhicli have attained the heif^ht

of 30 feet or more, witli a trunk diameter of sometimes more than 20

inches. It is certain that its introduction into the islands dates hack

almost to the time of the arrival of the first missionaries. Consider-

al)le exp(M-imtMitin<;- has been done with this crop for the production
of the seeds both for export and for the local manufacture of the oil.

There are already in operation two plantations which total an area of

ui)ward of lOO acres, and within the last six months of the fiscal 3'ear

these j)lantinus ha\c hceii \(MV laroel}^ increased and many plantations

on other islands are enoaoino- in a small way in the cultivation of this

crop, with a view to increasin*^- their acreage shoidd the present favor-

a))le prices for the l)eans maintain. There is a ready market for the

castor beans in Honolulu, or the}' maj' be packed and shii^ped to the

San l-'iancisco or Eastern markets. The crop practically retjuires no

manipulation to produce a finished })roduct,ditferino- in this regard from

most tropical products which reipiire various })rocesses of fermenta-

tion. The method of plantine- diliers somewhat from that- in vogue
in other countries where the castor bean grows. The seed is planted
where it is to remain on land which has been thoroughly and deeply

plowed. The rows are made from 20 to 24 feet apart and the castor-

bean trees are allowed to grow 15 feet apart in the rows. As soon as the

plants are 2 feet high t hv terminal bud is nipped otf, forcing the produc-
tion of latei'al shoots. These in turn are nip})ed to compid the tree to

t)rancli as nuicli as possible. l\v this method of treatment a very broadly

P3'ramidal gi'owth is produced, with very nmch greater bearing sur-

face than if the tree were permitted to establish an upright form.

Anothei- advantage of this style of pruning is that the clusters of seed

pods are kept within easy reach of the lal)()rer who picks them. The

ground between the rows is kept in a good state of cultivation. For

the lirst year at least, or until the lateral branches of the castor-bean

plants have ext(mded so as to till the rows, an intermediate croj), such

as sweet potatoes or corn, may ])e cultivated lu'twiMMi the rows. The

average yield, judging from those plantations which are now in l>ear-

ing, ranges from 2,500 to 3,000 pounds of seed per acre per amnim.

The drawbacks connected with the cultivation oi this crop are chiefly the

fact that there is no general harvest season, but the seed must ]}v picked
at fre(iuent intervals throughout the 3'ear. On a small i)lantati()n this

item of expiMise would be \ery serious, but on i)lantations of any con-

siderable size it would not hiivi^ to be considered. The castor bean is

a crop which at the present time has very few enemies in this countr}'.

The i)lanf grows wild from sea elevation to the elevation of 3,000 feet

or more, and the best <»il-)»('aring \arieties thri\'e e(|ually as well as

the wild forms. It is a crop which seems to be well suited to small

landholders.
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PINEAPPLES.

riu'ic MIC I wo lariic piiicappU' caimorios in successful opomtioii on

the island of ()aliu. Pineapples jj^row nciv lliriftilv :il middle eleva-

tions on all of the islands, especially from 1.(><m» feet upwaid. Kxperi-
nients in the i-ultivatiou of this crop haxc heen carried on for full\'^

twenty years. Practically ail of the known varieties have been

imported from all parts of the world wliere this fruit is ^rown. As a

result of these experiments, carried on by private individuals, it has

V)een found that the ISmooth Cayenne variety is the best adapted to

Hawaiian conditions.

The fruit attains a deoree of excellence not surpassed by an}- other

cro}) of sul)tropical fruit. It is said that previous to the annexation

of the Hawaiian Islands, canned pineapples imported into the United

States from here were made to pay a duty as fruit preserved in

suj);ar, although, as a matter of fact, no sugar was used in the canning

process, the fruit simply being preserved in its own juices. The
Hawaiian canned |)ineapYjles are superior in quality to any others now

placed on'the American market, ))ecause the}' are allowed to ripen and

attain their fullest development in the lield. They compete in the

markets with similar fruit which has been shipped from the West
Indies or Mexico. Pineapples which are shipped long distances must

be harvested before they are completely ripe, and hence none of the

same class of goods put up for the Eastern markets can in any way
compare in quality or flavor with the Hawaiian pines which are hot

placed in cans until fidly and completel}^ ripe. The prices obtained

by the local packers for their product are nuich in excess of prices

obtained bv the canneries anywhere on the mainland. The demand
for our product has been thus far much greater than the possible

suppl3\ The pines have not been aflected by any serious disease.

They are also comparativeh' free from insect injury, the only pests

infesting the plants being mealy bugs and scale insects, and these in

too small numbers to cause any serious damage. The soils devoted to

pmeapple cultivation are at an elevation of from 1,000 to 2,000 feet.

The mean summer temperatures of this pineapple belt range from 5 to

10 degrees lower than temperatures in the vicinity of Honolulu or at

sea level. The soils arc mostly virgin, never having been used for

any other crop. Being somewhat acid, the soils improve with culti-

vation and give better results the fourth and iifth 3 ear after setting

out the plantation than the second 3^ear, when the first crop comes into

bearing. There are man3' thousand acres of land suited to the culti-

vation of pineapples, and the industr3^ is capable of ver}'^ great expan-
sion. As long as the Hawaiian growers maintain the high standard

of excellence now existing, there will be an almost unlimited market.

There is now a v^er3' considerable trade in the shipment of the fresh

pines to the markets of the l*acitic coast, an industr3' which is also

capable of considerable extension. (PI. XV, fig. 1.)
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COTTON.

The ruling hicrh prices for cotton durinj^ the last twelve months

have caused nmny inijuiries in regard to the possibility of cultivating
this crop in these islands. A considerable amount of Sea-island cotton

was grown here during the period from i860 to iSTo. From the

latter date there was a marked falling oil' in aereag<» and before the end

of the next decade the industry was entirely abandoned. There are

many cotton plants grown mainly for ornament in yards on all of the

islands. The plant shows a tendency to live almost indetinitelv, there

being many individual plants in the city of Honolulu which are

known to be frou) 15 to 20 years old. There woidd be no difiiculty

whatever about growing this crop on a commercial scale in these

islands, as there are thousands of acres of land not adapted to sugar
cane which could be, at vei-y little cost, converted into cotton fields.

Cotton is not a crop which bi-ings very large returns per acre, but it

has this in its favoi- that it is a cash crop. Occasional experiments
have been made in tiie cultivation of this crop. The quality of the

tiber and the yield compare ver}^ favorablj^ with the average results

throughout t\w Southern States. However, there are no cotton gins,
so that there would be no local market. A factor which might be

taken into consideration in an attempt to establish the cultivation of

cotton in these islands would tic the proximity to the Japanese and
Chinese markets. If this crop is ever grown on an extensive scale,

the prices obtained for the fiber should be higher than the ruling

prices in the South by the amount of difference in freight between

Galveston and New Orleans and the Pacific coast. The average

steamship passage from Honolulu to Japanese ports is from nine to

ten da^s, and freight rates of cotton from here to Japan should be

correspondingly nuich cheaper than fiom (iulf of Mexico ports.
Provided cotton can l)e grown here for export to the Orient, the

average of prices received by the producer should be enough higher
than the a\ciagc piicqs in New Orleans to return a very fair margin of

profit to the Hawaiian grower. This station has grown several of the

best varieties of cotton. Other experiments, on which more careful

notes will be taken in regard to yield and (juality of i)roduct, will be

undcMtaken should there be a demand for information in regard to the

cultivation of this crop.

SUGAR CANE.

The iulti\ati<)n of sugar cane has for thirty years l)een the dominant

industry in the Hawaiian Islands. The land at present under cultiva-

tion in this crop constitutes the coa.stal plains and a belt of land

extending backward from the seacoast a distance of from ;; to 10

miles. The location of the plantations has been governed in the past

largely by the available supply of water, either for irrigation oi-. on

those plantations where irrigation is not retpiired, for tiuming cane to
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the mills, Tlic Wilier supply lias been developed rriiiuikiihly within

the last ll\'e years, over and al>o\'e what was considered (o lie an

availaltle limit j)re\ ions to that lime. As a result, either hy the dis-

eov«'rv of new underj^round sources of water sujijily or In u(ilizin<^,

liy means of engineering,^ entei'prise, supplies of water ])roviou.sly

considered inaccessihle. it lia-^ heen possible to j^i-eatly (wtend the

area devote(| (o the, cultivation of (his crop. At the time of (he

passage of the recijirocity treaty the Hawaiian minis(erat Washington
stilted that the possible yield of sugar would iiexci- exceed 1()(>,()()0

tons. At the time of the i'e\'olution, ten y(>ars ago, the; advoi'ates of

aimexation advanced the belief (hat (he animal yield of cane sugar
would never exceed 250,000 (ons. The de\'elopmi'nt of new sources

of water sup[)ly and the conservation or improvement of existing
sources of water have' so changed (he situation that, at the present
time, no one can pi'operly set a limit upon the amount of land a\ailable

for the cultivation of sugarcane. The limitations are no longer those

of available land and available water, but only such as are marked l\y

the ability to obtain working capital and laboi'. The climate is ideal

for the growth of the sugar-cane plant. The soils, naturally fertile,

arc capable of (juick response to the aiiplication of fertilizers and

modern methods of cultivation. The fact that the islands are sur-

rounded in every direction 1)V '2J)(K) miles or more of ocean has

worked to prevent the introduction into these islands of the numerous

fungus diseases and insect pests which have so seriously affected the

cultivation of sugar cane in the continental countries.

As before stated, practically the only limitations to prevent the

indefinite (expansion of the area cultivated in sugar cane in the Hawaiian

Islands is the capacity to obtain capital for investment and the possi-

bility of obtaining the necessary labor. Until the ])resent time all of

the cane grown in Hawaii has been cultivated under the plantation

s^'stem. A large majority of the total population of these islands con-

sists of Japanese and Chinese coolies, imported with the sole view of

supplying the labor necessary to the cultivation of sugar cane. The
existence in an American conununity of over 15(),0(»0 souls of so large
an alien population, consisting of men who understand neither the

language, laws, customs, nor the American ideals of government, a

class of men who com(> to this country not to become citizens, but

only as a temporary ex})edient and who expect to return to their native

lands as soon as the}' have obtained what is to them a competeuc}', is

certainly' in many respects unfortunate.

The statement is often made that a white man can not endure labor

in a cane field. This, we believe, is a misstatement of the case. There

is nothing in the climate to prevent a man working out of doors every

day in the 3'ear. The ""
native sons" of Hawaii are as vigorous a race

as an}' produced in an}- colder climate. The work in the cane fields is
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Fig. 1.— Hawaii Station—Pineapple Plantation.

Fig. 2.—Hawaii Station—A Coffee Mill.
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not more difficult than tluit in th(> harvest fields or in hundreds of occu-

pations which retiuire manual toil in other lands. A successful bet>"in-

nint*- in the cultivation of sugar cane bv white farmers, who own and

cultivate their own land, has been made in at least two localities in

these islands.

In the Olaa district on the island of Hawaii there are between 60 and

7(1 independent landowners who are j»-rowing cane which they sell to

one of the near-by plantations. A part of this lunnber emploj' no

Asiatic lalK)r whatever, they and the members of their families per-

forming^ all the nec(\'^sarv lal)or. Cane is being' grown by some of the

members of the W'ahiawa colony on the island of Oahu. It has heen

proved at least in these two instances that the white man can perform
all of the work required in the cultivation of cane at a profit to him-

self in some cases far al)ove the average received from the cultivation

of any agricultural crop on the mainland of the United States.

The successful beginnings made in these two instances will undoubt-

edly grow to greater proportions. Such a change nmst of necessity

be o-radual. The entering wedge must be the establishment of colo-

nies, the members of which can sup])ly to one anotlnn- that degree of

social intercourse which is retjuisite in any American connnunity.
The prevailing conditions are such that individual farmers scattered

here and there over the Territory would probably not succeed, but

with colonies of sufficient m.nn])ers, so that there can be at once estab-

lished the schools and churches and social organizations to which our

people are accu.^tomed, they would thri\e and prosper as well in these

islands of the Pacific as in any of the mainland States or Territories.

COFFEE.

As stated in my previous annual ri^ports, there is a ver}' large area

of land in this Territory which might be devoted to this crop. At a

moderate estimate ther(> are 85(),<tU() acres of mountainous land between

an elevation of 2,()t»(> and 5,000 feet on Avhich cotfee would tliri\e. The

quantity of Hawaiian-grown product now exported from the Territory
amounts to about 1 .2(H) tons, worth $250,000. In the period from 1890

to 1S9T the cort'ee industi'y received great impetus in these islands

because of th<> high price of this product. Fulh' 10,000 acres were

|)lanted in cotfee during that time, and much land was undoubtedl}' set

out in cotfee orchards which proved to be not well a(lai)te<l to the crop.

Nevertheless, in certain districts, especially the llamakua and Kona
districts on the island of Hawaii, and in the ^^'aimanalo district on

Oahu, the trees have reached a very thrifty stagt^ of development.
As a result of the rapid fall of prices in the A'ears succeeding 1896,

many of those who had planted extensive areas of cotfee with every

expectation of at once accpiiring a fortune were forced to abandon

their plantations as improHtabh*. The fact that the cotfee industry
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was c'st!il>li>lu'(l (lining' a hooin has worked aj^ainst llic siiocoss of the

iiidustrv. At the present time a far tifreater area of colYee is in hearing
than th"re e\-er was (hii'ino- the pahniest days of the eofl'eci excitement

in Kona and Olaa. b'uilhermoi'e, notwithstanding" the remarkahk;

fall in pri('(\^',
ther(> are still a niind)er of j)lantation.s which are n)akino-

money out of tiie coli'ee husine.ss. One of the most .serious mistakes

made at the time of the attempt to estal)lish tliis industry was one that

has l)eon made in ahnost evei'y new ii'riiration district of the Pacific

coast. Instead of jrettin<>' in a class of men who had previously made
their livino- from some form of a<>ricuUure or horticulture, literature

was circulated all over the world that created the impression that

here was ji golden opportunity where a man with no kncnvledge of

agriculture whatever could make a fortune simply hy ])lanting his

trees and letting- them grow. Agriculture in sul)tropical regions has

just as many draw hacks as in the temperate zone. Skill and a certain

amount of knowledge in i-egard to the growth of })lants, methods

of cultivation, j^runing. the use of fertilizers, and the treatment of the

soils, are equally as valuable attributes of the plantei- in tlie 'I'ropics

as elsewhere. Tlie boom period of the coffee industry in Hawaii is

past. The remarkable thrift and vigor of the coffee trees, the enor-

mous crops of berries, yielding coffee of a high ({uality, indicate that

if the cultivation is pursued under business methods as much profit

can be made with this crop here as in any other land. The men
who are still succeeding in coffee are not only good farmers but

business men as well. There is probably no occupation in which the

union of these qualities of knowdedge of agriculture and of business

methods is more necessary than in the management of any kind of a

plantation in the Tropics. While it is the oft-expressed opinion of

a great man}- j)eople that coli'ee can not be growMi at a profit in these

islands as long as the product sells for less than 12 cents a pound,
nevertheless there are a num])er of planters who realize a fair rate of

interest upon their investment when at least a portion of their crop
is marketed at as low as 0^ to T cents per pound. (PI. XV, fig. 2.)

The hope for the rehabilitation of the coffee industry lies not so nmch
in securing a ])ounty as in cr(>ating for our really very superior

product an individual market in the United States. If the Hawaiian

coffees can ))c marketed as Hawaiian coffee, without l)lending or mixing
them with the inferior grades of Central American or Brazilian coffee,

it will not be very long before the superiority of our product will

create a market for every ton which the islands can produce. Those of

our planters who have been most successful have applied to the culti-

vation of this crop the same care and knowledge of conditions that

the sugar planters have applicKl to the cultivation of sugar cane. The

planters have evolved a method of cultivation entirely suited to local
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conditions and also entirely unlike the methods pursued in the Central

or Soutli American coft'cc-producinu- countries. The oroatest increase

in the rate of income from a o-iven ai-ea of coffee will come from

improved methods of culti\ation and from the use of hii»h-uriide fer-

tilizers ratiier than throuj^h an effort to bid down to a still lower

U'vel the monthly wages of the laboring class. In other words, cheap
hibor is not the greatest necessity. There are half a dozen ])lantations

on the island of Hawaii where the yield of coffee has exceeded 2,000

pounds per acre, equal to ten times the average yield per acie in Brazil.

The coffee belt on all of the islands is a region where th(» climate is

almost unexcelled. Although this Territory lies within the Tropics and

has advantages which such a location secures, through i)erpetual absence

of severe winter cold, the mean temperature is al)()ut 1(» degrees

lower than that of any otiier group of islands within equal distance

from the equator. The unbroken sweep of ocean to the northward

and the trade winds which prevail ten months in everN' year create

conditions not to be found anywhere else in the Tropical Zone. The

daily temperatures throughout the year, from sea level to an eleva-

tion of 5,000 feet, seldom rang(> below 50^ or above So'^ F. The cli-

mate of the whole group is very equable. Violent storms or torna-

does, such as sweep the West Indies and devastate the mainland of

the United States, are here absolutely unknown. If the coffee indus-

try" can again l)e phiccKl upon a suitable basis, and it can be if the

people of the mainland of the United States will insist on having

Kona and llamakua coffees supplied them, the question of the intro-

duction of the American farming population in these islands will be

answered. Coffee is at present sold in the United States very much

according to reputation and fashion. Far more attention is paid to

the color of the bean than to its (piality or even to its flavor. But

even on these terms the Hawaiian coffee can hold its own. A recent

shipment of coffee to the San Francisco market from these islands was

pronounced by experts at that point to be the linest coffee which had

been received in San Francisco this year. Fven at the pres(Mit prices,

selling oiir cotlee in comi)etit ion willi that imported from l)iazil and

other South and Central American countries, plant(M-s who are both

good fiirnieis and good business nu-n can at least get a good rate of

interest on their investment. Any factor which will lead to a l)road-

ening out of our market, and especially any change in the coffee trade

which will j)ennit the sale of the Hawaiian coffees on a basis of their

quality, will do much toward settling up this land with American citi-

zens, ir our planteis can secure the average l)rice of 12 cents per

pound lor their i'litire coffee crop there would be nearly as nuich

money in it as in a successful sugar plantation. Il nu'ans a great detil

to this Territory that our people on the mainland should render that
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assistance which is in their powei- towaiil I In- l)iiiltliM<^ up of a stroiij^

farinin*,^ class in these islands. IF the people in (lie Tnited States will

biiv our coll'ee, which is really of xcrv superioi- (lualitv, in fact

bettiM* than the cotl'ees ordinarily i)laced <»n the niaiket, aid to the coll'eo

indiisti-y would 1)(^ far more permanent than if tlie industry wore

artilicially fostered hy the payment of a bounty.

PUBLICATIONS.

Durinii' the year two reiiular bulletins were i>ublislied and a new

series of press bulletins established. Bulletin }\o. 3 of the regular

series, entitled "Insecticides for use in Hawaii," was issued by the

entomologist to meet the general demand for information in regard

to this line of agricidtural investigation.

Bulletin No. 4, on the ''Cultivation of Sisal in Hawaii," was pre-

pared by the assistant agriculturist. It treats of ever}' phase of the

cultivation of the sisal plant. Both of these i)apers are in part coni-

l)ilati()ns, but also contain the results of work carried on at th(; station.

The press bulletin series is intended to contain notes of minor

importance, reports of preliminary experiments, and compilations

from the publications of other experiment stations and scientitic insti-

tutions of immediate interest to the farmers and planters of Hawaii.

The numbers issued during this fiscal 3'ear are as follows:

No. 1, ''The Function of the Experiment Station."—This contains

a resume of the Congressional acts relating to the establishment of

expei-iment stations and a statement of the needs of this newly estab-

lished organization.

No. 2, "The Castor Beans."—This describes the method of cultiva-

tion, the .soils and fertilizers required, the uses to which the oil is put,

the fertilizing value of the cake remaining after the oil is extracted,

and notes in regard to its introduction into Hawaii.

No. 3, ''Preliminary Experiments with the 'Quick Blight' of the

Potato."—This gives the results obtained from the first experiment
with the (piick-blight disease of the potato in the Kula district.

No. 4, "Na Hoao No Ke Pale Ana I Ka Pala O Ke Kalo."—This is

a translation into the Hawaiian language of a synopsis of bulletin No.

2, concerning the root rot of taro, in order to make the results of the

taro experiment available to the native growers.
No. 5, "^Manila Hemp or Abaca."—This is a republication of Farm-

ers' Bulletin No. 4, published by the Philippine bureau of agriculture

in Manila. It gives many fa(-ts in regard to the cultivation of Manila

hemp of interest to farmers and planters in Hawaii. There are a con-

sidera))le number of Manila hemp plants now in cultivation in these

islands. This compilation gives nmch desired information in regard

to methods of cultivation of this important tiber plant.
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Fig 1.— Hawaii Station—The Hamakua Forest.

Fig. 2.—Hawaii Station— Forest Destruction by Overgrazing.
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FARMERS' INSTITUTES.

Till' fiiriiu'is' iiistitiito work iiijiujiunitiHl duriiio- tli«> previous year

has coutiiuiod to dovolop. Four rcoular (piartorly uieetin<^s were hold

1)V the h)cal institute of the \VaIiiawa eoh)iiy. The interest evoked

by farmers and jdanters and also by the business nicn of the eonunu-

nity in the sueeess of this or<;anization has been extremely (gratify in^;.

The increased numbers in attendance made it possible to beo-in the

hoidinu- of both afternoon and eveninof sessions at the last meetinji^ of

the yetir. Tlu^ pap<M"s presented l)eforc this society have been ver}'

carefullv i)repared, and have in all cases elicited nuich discussion.

The second regular meetino- of the year was held at the Kameliameha

schools in Honolulu. The average attendance has a1)Out doubled dur-

ing this year as compared with the first. The Territorial leoislature at

its recent session appropriated the sum of !$800for the publication and

distribution of th(> papcu's presented before this organ ization during-

the next biennial period. The llilo Agricultural Society has shown

e(|ual growth. ])otli in attendance and in interest. Other societies will

be organized in other portions of the territory as soon as there is a

demand for them. A large lumiber of local societies of this character

will prove an extrcmelv important factor in the development of the

agricidtural resources of these islands.

WORK IN OUTLYING ISLANDS.

Thirteen trips to the other islands of the group, including Kauai,

Molokai. Maui, and Hawaii, were made by the special agent in charge

and his assistants during the last twelve months. The regions covered

were: From Lihuo to AVaimea on Kauai; the Kula. ^Vailuku, and

Makawao districts on Maui; the Hilo. Hamakua, Kohula. Waimea. and

Kona districts on the island of Hawaii, and the western half of Molo-

kai. There are still a munber of districts which have not been visited

t>y any member of the station statf, as the Hanalei district on Kauai,

the Hana and Lahaina districts on Maui and the Kau side of the island

of Hawaii, nor has any member of the station visited the smaller

islands of Lanai, Kahoolawi, and Niihau. A luuuber of short excur-

sions were made to various parts of the island of Oahu.

FUNDS.

Besides the appropi'iation of Sl2,(M)U from tlu^ rnitcd States Treasury
this station recei\'ed during the li.scal vear the sum of !>»)OO.sr) from

sales of the various jiroducts of the station. This sum largely increased

the amount availaldc Id r the purchase of books aiid apj)aratus. The

money received fioiu ihis .source was turned into the I'nited States

Treasury, from which it was reajjpropriated under the provisions of

the act of Congress permitting the u.se of such moneys for the main-

tenance^ of the station.
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The loj^ishituic ol" the TcM-ritorv of Mawiiii, jit ils session (Iiii-iiijj^ tlie

rlosinir nioiitlis of the liscal year li)(>8, iiuulc lilxM'al a]ipr()])i-iarK)iis to

assist this station. 'V\\o items sot apart for use (ltiriii«i- the coniiii'^' fis-

cal period woroas follows: Ten thousand dollars for '"assistance to Fed-

oral Exporimont Station," the sum appi'opriated for the (irst six months
of this period to he expended undei' the direction of the Territorial

hoard of aj^riculture and forestry; !^2,00() for salary of chemist; $1,500
residence for chemist, and §3,000 for an ollice, laboratory, and lihrary

l>uildinj:-, making- a total of $10,500 to Im> expended for th(^ l)enefit of

this station durinji" the two years ondinj^' »Iunc 30, 1905. This very
liberal a])pi"opriation of funds will l)e of o-reat assistance in carrying
on whatever investigations are undertaken for the advancement of the

atifriculture of these islands.

ENTOMOLOGICAL INVESTIGATIONS.

Probal)ly the most discouraiiino' problem confronting those seeking
to establish diversitied farming in these islands is the injur}^ to the

crops from insect attacks. The two main industries as well, the pro-
duction of sugar and stock raising, pay unwillingly an immense

yearl}'^ toll because of these pests. To meet the many demands made

upon the station for help from this source an entomologist was added

to the station staff one year ago to organize a department of ento-

mology and to begin investigations along this Hne. I will briefly

summarize from his detailed report for the past year.

The greater part of the 3'ear has been spent in the organization of

the department and in field work. The limited means of the station

would not permit any great expenditure for laboratory equipment or

breeding experiments; in fact, these were not essential at the begin-

ning. The conditions surrounding the work were entirely different

from those in a temperate climate, and at lirst glance it would seem
that the many recommendations and conclusions arrived at in various

parts of the United States in combating ins(^ct pests would not apply
here in any way. It is evident, however, that the same principles

governing the work elsewhere are applicable in Hawaii, but the

methods must be changed to meet the local conditions. The most

striking difference between the conditions here and elsewhere is the

continuous presence of the injurious species. This fact applies to the

fauna in general, accounted for not only by the perennial food supply,
but also b}^ the evenness of the temperatuie and rainfall, there being
no long-continued spells of hot, cold, wet, or dry weather. The

injurious species are, with few exceptions, introduced from abroad.

Their having no natural check as regards climate, and ))eing freed for

the most part from their natural enemies that pr(>ved upon them at

"home," together with the continual food supply and lack of active and
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procautioiuirv measures to subdue theui, accounts for the unusual num-

bers ill which they occur.

It is ol)vious why no active measures have been considered for these

various pests. The dominant in(histrv lias been a single tield crop and

it has yielded until now such unusual returns that it has not been neces-

sary to grow alarmed over tiie k^ss through insect pests and other

sources. Moreover, the sul)jection of pests to Held crops depends not

so nuich on iuti\ c measures to destroy them as })r('ventative methods

in cultivation. Until the recent alarm over the leaf hopper {Perklnsi-

ella saccJiiii-'ddd) the sugar cane has been particulai'ly free from insect

pests, the cane l)()rer {Sj'hi'nopJioniK ohxctt/'irs) ])cing the principal

source of loss. 'Die persistence of tlie Cliinese gardeners has enabled

them to raise the few conunon vegetables they offer on the market de-

spite the onslaught of pests. The pineapple and sisal industries already
established are free from any serious pests, as are also the taro and

rice, while the banana and cotlee industries have not been checked by
insect attacks. With the attempt to encourage and establish other

paying crops, for example, the more choice varieties of vegetables,

field crops such as watermelons, corn, potatoes, etc., the tropical fruits

which tlii-ive so well here, and the citrus fruits, comes the necessity

of studying their foes to be found here and methods of their control.

Th(> work on Hawaiian entomology in the past has been purely
technical with the exception of ascertaining the native home of certain

pests and determining, collecting, introducing, breeding, and dissemi-

nating their predaceous and ]xirasitic enemies. Work of this character

has been carried on here for the past ten years luider the direction of

Prof. A. Koebele, the eminent entomologist of the Territory. This

work is highly desirable and has added greatly to the knowledge of

the importance of the predaceous and parasitic forms in checking

injurious species. Without going into a discussion of the limitations

of this line of work, it is suflicient to say that the control of the

injurious insects can not be left to this method entirely. The many
ie(|uests for help before and since organization of this department is

proof of that fact. A study of the life history and habits of the inju-

rious in.sects, the extent f)f their injury, the symptoms of their attack,

and the comparative resistance of dirt'erent varieties to the attack, along
with reuKMlies, both active and precautionai'v, to check them is. to .say

the h'ast, an e(iually important line of investigation.

There was an entire lack of literature on economic entomology, and

despite th(> fact that an inunense amount of technicnl literature on

Hawaiian entomology is in existence, it was not a\ail:ible Aside from

various reports l)y Mr. lvoel)ele in The Planters' Monthly, dealing for

the most part with his introductions from abroad of beneficial species
and several refer«Mices in Insect IJfe, the balance consisted entirely of

foreign publications widely separatcnl as regards place and time of



41() KKl'OKT OK OFFICE OF KXl'KKIMKNT STATIONS.

pul)li(ati()ii. riu' cllort to obtuin a woiUiiiii' icforciu-c lilnarv has

ivsiiltcd tliiis far in prociiriii*;' the availat)l(* publications on t'coiioniic

eiitomolo^'v troin forty of the State experinient .stations, and a com-

plete set of the various publications of the Division of P^ntoinology,

U. S. Department of At^riculture, including some of the early reports

of the commission of entomology, the Smithsonian Institution [)ubli-

cations on entomology, and various papers and reports of M<'ssrs.

Koebele and Perkins. A bil)liography of Hawaiian entomology is

being prepared, and the etfort to procure all available references will

be continued.

A collection of the injurious insects has been started, arranged in met-

amorphosis cases to illustrate their life histor^^ before farmers' insti-

tutes and at lectures. About 100 lantern slides have also been pur-

chased or prepared for this same i)urpose, illustrating the injurious

and beneficial insects, their life history, the difl'erence between biting

and sucking insects, how the injury is wrought, and the methods and

the machineiy used in comV)ating the injurious ones.

The entomologist during the year has visited the four principal

islands of the group and made a personal study of the prol)lems facing

those attempting to raise the various crops. The result is quite a

large amount of data on several of the most serious pests. Recom-

mendations were made following the methods employed in other parts

of the United States. In many instances the entomologist prepared
the mixtures and applied them himself. Man}^ difficulties were met;

for example, many of the more active mixtures used elsewhere with-

out injury against scale insects at a time when the plants are not in

leaf—that is, "winter washes"—can not be used here where the plants

are constantly in leaf, the frequent showers necessitating using mix-

tures not easily washed away, and also spraying more often than else-

where. Many of the precautionary measures taken elsewhere—for

example, fall plowing for the cutworm and exposing the mature forms

to severe cold, rotation of crops, etc.—are eliminated here, where no

cold seasons exist or where, as in some cases, crop follows crop

throughout the year. The fruits are confined to small plantings about

homes. In coml)ating the pests of these trees the returns would not

justify any great expenditure of time or money. This necessitated

obtaining appai-atus which would be efficient, yet low enough in cost

to make it feasible to purchase it, throwing out of the consideration

the larger and more efficient outfits. After many trials a "bucket

outfit," supplied with an extension rod and extra length of hose, was

found to meet the present demand.

There was great need here of having in convenient form some of the

formulas of the standard remedies and directions for applying them

intelligently. Accordingly a bulletin entitled
"
Insecticides for use in

Hawaii" was written, treating of what seemed to be only of interest
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Fig. 1.— Havv-aii Station—Papava Tree.

Fig. 2.— Hawaii Station—Native Orange Tree.
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here and not attempting to i;o far beyond the pre.sent demand. The
idea was not to pi'esent anytliino- new, but to j^ive as much of the vast

amount of the available literature on this su))]'ect as would be useful.

The bulletin, Bulletin No. :; of this station, mentions in the introduction

the .seriousness of some of the insect depredations in Hawaii; empha-
sizes the importance of precautionary measures in cultivation; it dis-

tint^uishes between the two classes of insects, biting- and sucking,
which feed on the external parts of plants; it describes spraying

apparatusand explains how to spray successfully, and gives the standard

insecticides for both clas.ses of insects, with directions for making the

mixtures and applying them. That the bulletin met a popular demand
has been shown bv acknowledgments received from those on the reuu-

lar mailing list and frecjuent re((uests for additional copies.

The entomologist has visited during the yenY the Wahiana colony,
island of Oahu, to investigate the so-called "melon fly" {DacKH ciicar-

hitse)', the Kula district, on the island of Maui, where a plant louse

{Ajjhis sp.) threatened the corn crop; Waimea, island of Hawaii,
where cutworms belonging to the famih' Noctuidie (species of the

genus Agrotis) had driven several holders of small places to abandon

their claims, and all crops, more especially garden crops, were severely

attacked; Makaweli, island of Kauai, to conduct spraying experiments
to check a scale insect {Jft/t/'/csp/'s j)/'nn;rfo/-//i/'.'<) on citrus trees;

Kokala, Hamakua, and Hilo districts, island of Hawaii, to investigate
the work of a leaf hopper {Perklnmella saechartcidd)^ a recent pest

causing great alarm to the sugar planters; and ]\Iakawao, island of Maui,
where the Japanese "rose" beetle {Adordus uiahrosis) and another

beetle, the' so-called
" Olinda bug" {Aramig as fallerl)^ destroyed man}'

newly imported trees. The Japanese
"
rose

" beetle obtained its name
because it has made the growing of roses practically impossible except
in favored localities, but it is equalh' destructive to grapes. Both

beetles are general feeders and many plants and shrubs sufl'er from

their work.

Observations have been made and spra3nng experiments conducted

in and about Honolulu to check several of the scale insects seriously

attacking fruit trees. The report for the year contains valuable data

on these various pests, together with the suggestions ottered for their

control. Much of this information has been disseminated among the

people in the farmers' institute meetings and through the reports of

the local press.

Other injurious insects mentioned are the peach scale {iJidftplsamyif-

dal})\ Aspidu4H.'< aurdiitli on citrus trees; Siplmnta ncufd^ locally

known as the
"
torpedo tty,"' on the mango; the sugar-cane boi'er; the

larva of a beetle {'S^j/ir/tophormobacun/.s), and a leaf hopper of the corn

{Dfcranotf'opis inaidin).

S. Doc. 148, 58-2 27
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The nu)S(|iiit() <iiu'sti<)n is ji serious one in IIa\v:iii. NO {ittcmpt liiis

Ih'cm niiule to destroy tiiein, simply protection from the adult
l)ei!i^»-

practiced. The introduction of the insect into Hawaii, its distriljution

and ahundanco in the Teiritor\ , lias be(M» worked out. Determina-

tions made ])v Mr. Coquillett, of the I)i\ision of Kiitomoloj^y, l^. S.

Department of Agriculture, gives, besides the common mos!iuito(6W(?a:'

ptpie?is), two ypecies of the dangerous yellow-fever genus Stcgomyia,
the CuIkui yellow-fever species {^Ste<j<yiiiyhi fnxciata and aS\ Heutellarix).

The entomologist has given several lectures illustrated l)v lantern

slides on the life history and l^rceding places of moscpiitoes and the

methods used elsewhere to (h'stroy them. He is taking a leading part
in the campaign recently started luider the direction of the hoard of

health anci department of public works to lessen the num})er of this

pest in Honolulu and has in prei)aration a bulletin on the mosipiitoes

of Hawaii, the result of Ineeding experiments in the laborator}', and

observations in the field.

This department has rapidly outgrown the small space allotted to it

at the beginning of the 3'ear. For the coming year's work an insectarj'^

in which to carrj on breeding experiments and to observe more accu-

rateh' the metamorphosis of certain species is in course of construc-

tion, and moi'e la])oratory room with additional (Miuipment will be

given.

Acknowledgments are given to Dr. L. O. Howard, Entomologist of

this Department, for determinations made of specimens sent to him

during the .vear^ and to Prof. V. L. Kellogg, of Stanford Universit}^,

for many \alual)lc suggestions made b}^ him in organizing the depart-

ment while visiting the islands one year ago.



ANNUAL Rl-PORT oP Till- PoRTO RICO ACRICUIJURAL

pxphrl\ii:nt station por looa.

By Kkank' D. (ixunNKK, S]>eriiil Af/ent in Clidny.

INTRODUCTION.

The following pii^cs liivc in general terms, the progress of the

work of the Porto Kico Agricultunil Experiment Stiition for the year

ended June 30, 19()3. The appropriation made by the United States

Congress for the year was $12,000. For the year ending June 30,

1904:, however, this amount has been increased to !^15,()00, and now

equals the sum which is appropriated annually to the experiment

station in each of the States and Territories. The insular legislature

also made an approi)riation of §2,700 for the past year, to be used as

follows: Drainage. S800; fencing, ^50(i»; tobacco inve; ligations, §500;

cotiee investigations, §500; irrigation, $300; and painting, $loO.

As stated in the last report, the station did not secui-e possession of

its new location until the last week in June, 1902. Considerable of

the work of repairing was, therefore, done during the present year

and paid for out of funds from the same vear. The setting aside of a

considerable area of Government land in the northeast part of the

island for a forest reserve, as reconnuended in our last report, has

been etiected through the proclamation of the President, dated Jan-

uary IT, 1903. and is known as the Luquillo Forest Reserve. It has

been placed under the care of the Bureau of Forestry of this fh^part-

ment, and is thus the tirst forest reserve to fall under the administra-

tion of this Department.
Mr. C. K. Newton, clerk and stenographer to the station, resigned

January 1 to accept a more responsible position as ofiicial stenographer
to the supreme Couit of Porto Kieo at San Juan. 1 1 is place has been

tilled by Mr. E. C. Howe. Mr. P. A. English, farm foreman, resigned

in February to take a place in the Tieasury Department, and his place

has ])een temporarily supplied by Mr. E. G. Howersox. An examina-

tion has Ihm'ii held for the position of farm su|)erintendent and it is

probabh' that an ai)])ointm«Mit will be made to said position in a short

time.

Negotiations have been underway foi' sonn' time in reference to the

employment of a horti<-ulturist, but thus far no one lia^ hecn appointed.

The horticultural woik has been pushed vigorously, howi-ver. Ity Mr.

D. \\'. Barrett, l»ut to the neces.sary neglect of his special investiga-

tions in botany and entomology.
419
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'I'lic station is now \v(>ll :in<l pciiiiauciitly locatccl. and a larjic iiinii-

l)i'i- of iinportaiit invo.sti«iat ions arc luidcr way, as may l)e seen from
the list of cxpcrimoiits oil a foll()win<^- ])an('. Witli tlio api)()intm(Mit

of two more <(oorl moii to take cliaroc of liorticiilturc and animal

industi-y, i'os])octi\ely, the orj^anization of the station will be very
satisfat'torv ajiil tlui field of invostioations \v«dl covered.

IMPROVEMENTS AND EQUIPMENT.

The inipi'ovenuMits have consisted chielly in the repair and paint injr

of Imiklintjs, building of fences, and repair and cleaning of roads and

dit<-'hes. A barbed-wire fence of 3 new wires and posts of native

wood at intervals of 15 feet has been built around the tract known as

the ^'Ochenta;'' the length of the fence is about 2,<)<)0 meters, or a

little more than 1.5 miles. Forty rods of woven -wire highway fence

have been erected along the highwav leading from the city to the sta-

tion farm. As a result of the appropriation made by the insular leg-

islature for fencing, 550 rods more of the woven-wire fencing has

been purchased and, at the present writing, is being erected.

The stable and wagon shed, which was brought from Rio Piedras,
has been erected on the site of the old stal)le which has l)een torn down,

A plant house 60 by 80 feet in area has been constructed of poles,

wire, and tent cloth, such as is used for tobacco shade. The uprights
of native wood were cut from the farm, as were also the bamboo string-

ers, thus making the cost of the structure small. The most serious

objection to the framework has Ijeen that the nodes on the bamboo
have worn holes through the canvas. The nodes project very little,

but they are so hard and cutting that it is i-econnnended that they be

carefully smoothed oti* wherever the}^ come in contact with the canvas.

The'additions to the equipment consist principally of small imple-

ments, such as hoes, spades, shovels, etc., together with a new set of

work harness, a drainage level, and a new typewriter and bookcases

for the office.

DRAINAGE.

Approximateh^ 'JOO feet of underdrainage of bamboo has been put
down in the experimental field and, up to date, has given excellent

results. The nodes were cut out of the poles, thus securing hollow

cylinders about a foot in length and from 2 to -4 inches internal diam-

eter. These were sorted so as to place the larger ones at the mouth
of the drain and the next smaller ones were gradually used as the head

of the drain was approached. The}' were placed at an average depth
of about 8 feet and were at once covered. The}' work ({uite as satis-

factory as tile drain. f)ut, of course, they can not be expected to last

for a great length of time. In connection with the appropriation made
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])V the insular l(>t,^i.slatiire for diainaj^e the coniing year, it may be said

that ne^»'otiations thus far indicate that it will he more economical to

purchase* a small-sized til<* nia<hinc and manufactuiv the tiltr-; on the

ground.

CLEARING AND PREPARATION OF LAND.

DurinjT the vcar two tields have been cleared of a considerable

growth of ])rush, weeds, and grass, and plowed. The tirst, consisting

of about 15 acres, was prepared during October and November, 1^02,

and was })lanted to general crops such as rice, corn beans, cowpeas,
alfalfa, and katir corn. These crops were planted chiefly as a prelimi-

nary preparation of the land for future experimental purposes. Owing
to the lateness of planting, the severe attack of many insects, and the

prolonged drought which prevailed from January 1 to Ma}' 15, these

crops gave very poor results. After they were harvested the land

was laid out into permanent plats, each 20 b}- 50 meters, or one-tenth

of an hectare in area. Between the ends of plats was left roadwa3's 5

meters in width for the purpose of turning rows and passage with

wagons, etc., and along the sides was left a space 1 meter in width,

A number of these plats have been planted to permanent crops, while

others have been subdivided and used for annual crops, fertilizer

tests, etc.

The second ticld, more recently cleared and plowed, contains about

25 acres, and is to ))e used for a general fruit orchard. A portion of

this was planted to general crops in May, as soon as the rains began,
but the results have been similar to those in the other field and indi-

cate that verv little may be expected from the first crops planted on

land that has for many years been allowed to go to w'ceds and brush.

The ditticulty on such land is largely due to insects, especially the

larval stage of various kinds, which seem to be abnormally abundant.

With clean cultivation a great many of them disappear in a few months.

TRAVEL.

During the year the special agent in charge made a ti'i})
to Wash-

ington to ])repare his last annual .eport and consult with the Director

of the Office of Experiment Stations in regard to the general policies

of the station. He also made one trip to San Juan, in Fe})ruarv, to

secure the introduction of an appropriation bill before the local legis-

lature, which was then in session. Two trips were made during the

year to the "La Carmelita," where the cott'ee ex]M'riments are being
conducted, and one trip to Lajas, in comj)any with Mr. Barrett and

Professor Earle, to study the pineapple industry at that ])lace. In

addition to the abo\-e the station Ixttanist and entomologist made a ti'ip

to Venezuela and Trinidad to study the cacao industry and collect
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s(>ods of Niirioiis (•(•onoiiiic plants fof the station. lit- also made two

trips ill coiiipany with Prol". V. S. Karlc, one to La (aniiclita and one

to .Mai'icao. to study various plant diseases, as well as \ai-ious short

excursions for the i)ui"pos<' of collectin*^ specimens.

SCOPE OF INVESTIGATIONS.

Tropical hoiticulture alon^' a iiunil>er of lines has appealed to us as

beintr a very iniportant. if not the most important, l>i-ancli of investi-

gation that the station could undertake. On account of the lon^- time

required for such work to give results, it was decided that it should

be commenced at the earliest date. As previously stated, no horticul-

turist has thus far l)een secured, and Mr. P)arrett, botanist and

entomologist for the stiition, has been designated to look after the

work, with the result that, since its inauguration, it has occupied
nearlvall of his time. The entomological and botanicid investiiiations

have, therefore, been necessarily neglected, although the demand for

them, especialh' the entomological, has been as urgent as ever. In

.several instsmces insects have completely devoured a considerable area

of held corn and cowpeas, as well as small plats of sweet corn, string

beans, and other tender vegetables. Plant diseases of a fungus or

bactei'ial character have been responsil)le for the total failure of

several attempts to grow tomatoes, egg plants, and Irish potatoes.

Scale insects of various kinds are prevalent on most of the 3'oung
citrus orchards in various parts of the island.

The following experiments are now in progress:

Experiment!^ at Porto Rico Experiment Station.

Ex-
i

peri-
;

ineiit

No.
I

Kind of iilmit. Nature of experiment.

1

2
3
4
6
6
7
8
9
10
n
12
13
14

15

16

17

18

Bananas
do

Yautia
do

Cas.sava
Yams
Cacao
Leguminous crops
Vegeta>)les
Grasses
Cucumbers
Tomatoes
P^iher i)laiits

Forestry experi-
ments.

Tobacco investi-

gation.s.
Coffee

.do.

.do.

Test of varieties.
Test of fertilizers.

Test of varieties.
Test of fertilizers.

Test of varieties.
Do.
Do.

Comparative value of.

Miscellaneous test of.

Test.s of.

EtTect of fertilizers on.
Do.

Test of kind.s.

Treatment of old plan-
tation. .

Seedlings, effect of fer-

tilizers.

Tests of varieties.

Ex-
peri-
ment
No.

19

20

21
22
23

24
2.5

26

31

32

Kind of i)linit. Nature of experiment.

(Coffee

do

do
Citrus fruits

Orchard tests of
miscellaneous
tropical fruits.

Coffee leaf miner.
Pineapples
Bananas

.do

28 Tea .

29 Rul)ber.
30 Changa.

Florists' bulbs
Miscellaneous na-

tive crops.

Effect of plant dis-
tances.

With and without
.shade.

Methods of pruning.
Tests of varieties.

Extermination of.

Test of varieties.
Effect of plant dis-
tances.

Methods of propag.i-
tion.

Test of varieties.
Do.

Methods of extermi-
nating.

Test of varieties.
Tests of.

Reports on the major part of the above list of experiments will be

foiuid in the reports of Mr. Barrett, under the heads of horticulture,
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holiiny, iiiul cMtonioloii'V, or ol" .Mr. \'iiii Lcciiliotr. iiiidcr tin' head of

collcc iiivcstij^atioiis.

Tho followiiiijoxporiiiients, on wliicli hiiof report is niado, have l)een

under the immediate supervision of the writer, assisted by tlie farm

foreman.

LEGUMINOUS CROPS.

On account of the impoverished and had physical condition of much
hind in Porto Rico, considerahU^ittention has been gi\en to k'l^uminous

crops, with tlie hope of securing something that woukl serve in pre-

venting, to a large degree, the severe washing of the soil, which now
takes place on the steep lands and, at the same time, enrich the nitro-

gen content of the .soil as well as improve its physical condition. As
stated in the last amuial report, alfalfa, common red clover, crimson

clover, and alsike clover were tried at Rio Piedras, l)ut that all were

failures, except alfalfa, which was still living when the grounds were
al)andoned.

In November, itxiij, about one acre was seeded to alfalfa on the

experimental grounds at Mayaguez. A good stand was secured and

the plants made a good growth. The dry season, which continued

from January 1 to May 15, retarded the growth, but man}' of the

plants bloomed, ^^'hen the rainy season began, the plants made a new
and vigorous growth for a short time, after which thev nearly stopped

growing and since which time the}' have barelv managed to survive.

No tubercles can be found on the roots, and it is believed this is the

cause of the poor success. Arrangements have been made to inocu-

late .some seed for a new plat, also to treat the soil of the present
field.* Two attempts have been made with each of three varieties of

Turkestan alfalfa, with failure as a result.

Cowpeas have been tried a number of times, but always with failure.

No tubercles have been found on their roots, and they are much
trou])led by a small leaf hopper {Kinpoasca mali) and a stiilk borer.

Soja beans have done nuuh better, but have not given large r(>turns.

The leaves, l)eing covered with hairs, have been le.ss subject to the

attjicks of the leaf hopper, but have been considerably damaged by a

small spotted beetle which eats holes in them.

Beggar weed was tried, but only a few phmts .secured; these few

have grown fairly well.

Velvet bean has done best of all. The vines when j)lanted in drills

one meter apai-t have completely covered the ground with a dense

growth and given a good yield of beans.

The sword l)ean has also done well, but grows slower and for a nuich

longer period than the velvet bean. Of all the legumes tried the velvet

bean is thcMuost ]u-omising and should prove a good plant foi- building

up the nitrogen content of th(^ soil.
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GRASSES AND FORAGE PLANTS.

Two s|)(M'ios of jiraiiiMia :m<l one of HcriimdM liaxc Ix'cii tried foi'

lawn i)iir|)()si>s.
'Plic last named seems to ))0 the most salisfactoi'v.

It spreads rapidly and is imicli liner and of Ix^ttcM- a])pearance than the

o-ramma.

'I'eosinte. Johnson ^rass. and Berniuchi ^rass lia\'e ])een sown on

experimental ])lats and, althouoh poor stands have been ol)tained, the

indieations are that either teosinte or Johnson grass will grow well

and make good forage, although it is a (juestion if either would equal

the malojillo and (nxinea grass that ar(^ now much used for that pur-

pose.

Corn will grow and make fair yields on good land. The attempts

made l)y the station to grow it on land that for years has been in

weeds, grass, and l)iushlias failed on account of the bud worms which

woik in the terminal l)ud, devouring the newly formed leaves. The

native flint corn seems more resistant than yellow dent from the States,

while sweet corn is so very tender that many attempts to grow it have

resulted in absolute failure.

Katir corn, sorghum, and >)room corn have done fairly well and

have proven more resistant than corn.

VEGETABLES FROM NORTHERN-GROWN SEED.

The following sorts have been planted:

Beets, beans, cal)lmge, cantaloupe, carrots, cucumbers, eggplant,

lettuce, onions, potatoes, i)eas, radishes, sweet corn, squashes, toma-

toes, spinach, watermelon.

Of most of these several varieties have been tried, while some^ave

been repeated with various kinds of fertilizers, detailed reports of

which will be given in coming publications.

Beets, cantaloupe, eggplant, beans, onions, potatoes, peas, sweet

corn, spinach, tomatoes, and watermelons have either failed or done

so poorly that nothing need be said about them.

Cabbages did well when care was taken to hand pick w^orms; with-

out such care they are a failure.

Carrots made a moderate growth and gave roots of a fair quality.

- Cucumbers were difficult to get through the early st^ge, but when

well established have given fair 5nelds.

Lettuce is also difticult to start on account of the heavy rains fol-

lowed by scalding sun which destroys many very small and tender

plants. When estal)]ished it grows Avell, but frequently is more or less

strong to the taste.

Radishes have grown without difficulty.

Tomatoes, potatoes, and eggplant have all been affected in a similar

way ]>y a bacterial or fungus disease which has proven fatal before

the fruiting stage was reached.
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Fig. 1.—Porto Rico Station—Experimental Pineapple Plantation.

Fig. 2.—Porto Rico Station—Experimental Banana Plantation.
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FERTILIZERS.

FoitiliziT tests have l>eeii in proj>Tess on a variety of crops, l)ut thus

far only a few of the crops have l)een liarvested, so that results are

yet undetorniined.

Anion t( tlie crops on which fertilizers have been tried may be men-

tioned yautiiis, l)ananas, cotfee nursery beds, coffee trees, cucumbers,

tomatoes, vegetal)les. and citrus nursery stock.

TEST OF VARIETIES OF PINEAPPLES.

There is no typical pineapple land on the station farm, so the plants

have been set on a dry, g-ravelly rid^e, which most nearl}' approached
it. (PI. XVIII. tio'. 1.) The following varieties have been planted:

;even hundred plants of Cabezona. 150 plants of Pan de Azucar, 150

plants of Caraciuena, 200 plants of Red Spanish, 200 plants of Smooth

yenne, 50 plants of Egyptian Queen.
'"he lirst three varieties are common on the island and were secured

Lajas. which is the most noted pineapple district that we have.

3 remaining three were secured from Reasoner Brothers, Florida,

Dugh the courtesy of Prof. P. H. Rolfs, of the Bureau of Plant

ustry, United States Department of Agriculture.

COTTON.

iVo systematic experiments have been undertaken with cotton, for

the reason that considerable experimenting has been undertaken by

persons who have recently organized the Walker Industrial Cotton

Com})any. Their experiments extended to all parts of the island and

to planting of different .sorts every month through the year. They
report al)out s.ooo acres planted during the present season, of which

a large percentage i)romised a good crop. They reconnnend the Sea

Island variet}' as best for planting and the month of May as a pref-

erable time. The following extract is from the Jaimary, 1904, Crop
Reporter of the I'nited States Department of Agriculture:

The Diiidoii Times of December 21 (juotes Mr. A. A. Paton, vice-cliairman of the

British Cotton (irowing Asnociation, a« saying that he has sold, through Messrs. F.

Zerega & Co., l.S l)al('s of Porto Rico cotton at 14^(1. (29 cents) per pound, and 33

hales more were to he ileiivered in Liverpool the same week. The first lot was sohl

in small panels, so that cotton spinners might test its rare qualities. It was exi>ected

that from l.odo to l,2tK) hales in all would he shipped this season and that the prices

realized would U- such a.s to stimulate cotton growing throughont the West Indies.

Messrs. V. Zerega & Co. presented the as.>iociation above named with all the seed

obtained from the cott<»n sold and it is to be distributed among the West India

Islands. Mr. I'aton is said to regard this Porto Rico cotton as the finest ever

imported into Livcr|)ool. ,\ sample of it was sultmitted to an cxpericnctMl broker

who did not know its origin and was classitied by him as good Sea Island.
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METEOROLOGICAL OBSERVATIONS.

As stat('(l ill the l;i>t rrport. I lie iiH'lcorolouical iiisliuiiicnls of tho

Ignited States ^^'('iltll(•^ Hurcaii. which wcic in the caroof the volimtaiy
()l)S('r\('i" at ^Iaya*ifiioz, were transfci red to the station. Tlie record

is ])eini^ continued and weekly and monthly reports sent to the central

office in San Juan. A set of instruments has also })een jdaced at the
'* La Carmelita," where the coffee experiments are beinj^ conducted,
also an extra rain f^aujj^e, which is placed at the extr<Mne upper end of

the estiite, at a considerably oreater elevation than the tirst, for the

purpose of ascertain! n*;-
the effect of elevation on rainfall.

The followint^ table gives the monthly rainfall at each of four places

since the establishment of the United States Weather Uureau in the

West Indices. These include the latest available data, and, being at

the east and west ends of the island, as well as at the north and south

sides, they show the extreme variation in rainfall to which the island

is subject.

Rainfall (hiches) in Pm-lo Jiiro, as recorded hi/ the United States We(dher Bureau, January,

1899, to Aiifftixt, 1903.

Locality.
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ADMINISTRATIVE WORK.

As time oocs on the iidiiiiiiistrativc work of the station increases.

The correspondence has increased about -iO per cent over that of the

first yeai-. The total nuinl)er of letters written duriiio- the year has

luMMi soniethint( more than 1,000. The duties as dis})ursinfr officer,

together with the keeping of separate accounts for the Federal and

insular appropriations, require in the aggregate consichMahle time.

The detailed administration of the general tield work, together with

superintending the labor and keeping in order the general appearance

of the farm and Imildings. fully occupies the time of the farm foreman

or superintendent and allows him very little opportunity even to carry

out the details of experiments. The labor problem is cpiite diflf(»rent

from that in the States. Labor, to be effective, requires constant and

careful supervision. Without such supervision it accomplishes very

little. There are far more workmen than places for them, and the best

of tlnMu are quite satisfactory, considering the price, if given sufficient

supervision.

MISCELLANEOUS NOTES.

During May and June, 1903, the services of Prof. F. S. Earle, of the

New York Botanical Gardens, were secured, to make a study of some

of the most important pathological diseases which occur on the island.

TJie results of his investigations are appended as a portion of this

report.

About 800 })ound volumes have been added to the library during the

year and the unbound ])u))lications have been largeh' increased.

Tiie mailing list now numbers approximately 1,000 names and is

daily increasing.

At the present time the work of tobacco investigation for the coming

3'ear, under the appropriation made by the insular legislature, have

been connnenced and arrangements made to continue the .same through-

out the year.

PLANS FOR FUTURE INVESTIGATIONS.

^fost of the work conunenced during the year will necessai'ily con-

tiiuie for several years and is sufficient to fully occupy the time of the

present station staff. It is desired, however, to secure two additions

to the regular staff, i. e. ,a horticulturi.st and a live-.stock .specialist,

and also to retain the services of the tobacco specialist, who has already

begun preliminary inve.stigations under the small appropriation made

by the insular legislature, through the year. With these additions to

the staff, considerable more important work might be undertaken.
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TOBACCO INVESTIGATIONS.

'\\\r lohiu'co iii\csl ij^iilioiis :i,s diil liiK'tl for tlic ymv coiisisl, lirst,

of ;i survey of tlic tohiicco conditions in all IIk' principul tohacco-

oTowinj^ districts, and second, of some detiiiled experiments on a

j)lantatioii near A«j;iias liuenas. (1*1. XIX, tigs. 1 and '2.) Itis j)lannod

to coiuluet experiments in the preparation of seed beds, comparison
of ])lants from Porto liiean, Sumatra, IIa])ana, and Connecticut-grown
seed for the production of wrappers, comparison of growing wrap-

pers with and without shad(\ methods of to})ping and priming, efi'iict

of fertilizers on yield and ([ualitv of tillers. exp«^riments in manner of

curing, and also of fermenting. In short, the crop will be carried

through from the seed to the product ready for th(.> manufacturer.

The cooperation of the United States Department of Agriculture
would have been of great assistance in this connection, but, unfortu-

nately, the appropriation for tobacco investigations was so re.>:jtricted

that it could not !>(> us(>d iii the island possessions.

POMOLOGY.

As above stated, the investigations now begun in plant industry v.'ill

be continued for some time to come. PromincMice will l)e givcMi, how-

ever, to pomology, and especially to the citrus fruits. An order has

already Iteen i)laced for 2S varieties of budded trees of orange, gi-ape-

fruit, and lemon to be planted in the experimental orchard. As will

be seen under the head of horticulture, .seedlings fi-om a variety of

stock are now in the nursery and will form the basis of an elaborate

investigation in the propagation of citrus stock for Porto Rico. For

example, Imdding material from the best native orange ("china")

that can be found will be uniformly l)udded onto stock of each variety

that we now have to determine the b(>st stock to be used. A consider-

able number of seedlings from what is now supposed to be the best

stock will also be ])udded with a large luunber of standard varieties of

orange to determine which is best suited to Porto Rico. Other experi-

ments in reference to the best fertilizers to be used for orange trees,

together with methods of soil management and the pruning of the

trees, will also })e inaugurated.

ANIMAL INDUSTRY.

It is doubtful if any work along this line can be commenced during

the present year, because of the lack of funds. Th(>re is scarcely a

doubt, howevei', but that the insular legislature will make provision

for this line of work when the matter is properlv laid before it. It

will require a good man to take charge of the work and a considerable

outlay at the start for the purchase of animals and the installation.

The most promising lines to begin with would be dairying, swine

husbandry, and poultry. There is also a demand for the breeding of
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larger horses for road purposes, and especially for good-sized mules

for work purposes. At present all the interior road freighting and

the plowing of hmd is done hy oxen. Dairying should he con-

fined, lirst, to the development of a good local milk supply, and

second, to the manufacture of ))utter and cluH'se for home consump-
tion. It would not he \vis»' to attcmj)! to do more than develop the

industrv for home consumption, for it presents certain dilhculties

which are more easily overcome in a temperate climate.

Swine industrv should he, first, the introduction of a suitable breed

for the climate, and second, to ascertain what tropical crops are best

suited for producing pork.
The poultry should l)e improved in size particularh' and with refer-

enct^ to botli meat and eggs.

SOIL INVESTIGATIONS.

The soil surve}', Avhich was begun last year and of which a map has

})een prepared, should l)e continued. To })e successfully carried on

this work would require the cooperation of the Bureau of Soils. Cer-

tain restrictions laid upon the appropriation for the Bureau now pre-
vents its cooperation in this regard.

Soil improvement l)v the application of manures and growing of

leguminous crops will b(> fully investigated at the station grounds.
The cooperation of the various bureaus of the Department with the

experiment station is desired to the fullest possible extent, and a

scheme for such cooperation along various lines will be suggested for

approval of the Secri^tary.

Th<^ cordial financial support which has thus far been accorded the

station by l)oth the National Congress and the insular legislature,

together with the interest manifested })y the planters in requesting
its publications, is very encouraging and bespeaks for the station a

high degree of usefulness.

It is confidently believed that the people of Porto Rico will meet
the demands of the experinuMit station by adequate appropriations
with which to eidai'ge its usefulness from year to year.

REPORT OF 0. W. BARRETT. ENTOMOLOGIST AND BOTANIST.

During July attention was directed ])i-in(ipally toward experiments
with the changa {Scaj>fi'/'isci/.s (l/dacfi/Zi/s) and with insecticide and

fungicide tests in the vegetal)le jdats. In August the experimental

])lats were harvested and a collection of the native crops in the vicinity
was made and x-iil to the new station grounds at Mayaguez; some
attention was also giv<Mi to the herbarium and insect collection.

On account of the condition of the land at the new ijfrounds and the

time re(|uired to tit the. soil for <-ro])s v(>ry little ecological work was

attempted, the greater ])art of the time from Sei)tember to December
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boiiijif spent ill stiKlyin»( the ('(•(•iioinic [)liiMts of tiic disti-ict aiid in

Isiyin^' out mirsorios uiid piojKit^iitiiit^- })liit.s
of .saiuc. The trials of native

vo<^otal)les,whieh were not <<)ni])lete(l in Kio IMednis were resunu'd.

From .liumarv to Jidy the work hius been almost entirely of a horti-

cultunil nature. It has seem(Ml best to <rive i)rominenee to ]K)nioloj^y,

and a fairly (•omi)lete eoUe(tit)n of the natixc fruits, as well as man}''

varieties of tropieal and sul)tro[)ical fririts from other countries, lias

been made; forage, li})er, and vegetal)le crops have ])een considered of

secondar}' importance. Over 300 varieties of phmts have been under

investigation during the year.

BESTJLiTS OF WORK.

The herbarium now contains about '6'2ij species of economic phmts;

though hut very little time could be allowed for botanizing, many
interesting species have })een secured in or near the station grounds.
Over 100 species of injurious insects have been studied. No attempt

has been made to include the noneconomic species as yet.

A collection of the native woods has been conmienced; about 100

cabinet specimens and a small number of "trunk sections" arc already
assembled.

As it was found impossible to prevent damage to the herbarium

specimens from mold and insects when kept in ordinary' cases, zinc-

sheathed cases have been substituted with complete success.

Further study of the changa has resulted in no import; nt results

beyond those given in Bidletin No. 2.

Two trips were made in May, in compan}- with Prof. F. S. Earle, of

the New*York Botanic Gardens, for the purpose of studAing the fun-

gus diseases of coffee and cacao. Three days were spent at the coffee

substation.

In March a trip was made to Venezuela and Trinidad for the purpose
of studying the methods of cacao culture in use in those countries and

of securing seed of the principal varieties of the plant. Seven days
were spent in Venezuela and live in Trinidad. Ninety-one varieties

of seeds and plants were ))rought back, nearly all of which were new
to Porto Rico. Although the culture of cacao, in Trinidad especiallj'',

is far better managed than it is in this island, it was concluded that

our soils and climate compare ver}' favorably' with those of that

island, and that with proper interest and attention the industry can be

made ver}" profitable here. In St. Vincent the manufacture of starch

from arrowroot was witnessed. Two visits were made to the botanic

gardens, St. George. Grenada, and a call Avas paid to the botanic

station, Scar))orough, Tobago.
In April a cheese-cloth tent 60 by 80 feet was erected after the style

of the ordinar}^ tobacco-shade tent. It was intended for use as a propa-

gating shed, but as the texture of the cloth has proved too light to

withstand the heavA' rainfall and strong winds and too open-meshed to
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afford siilliciciit siijidc. it lias hccii on the wliolo a failiii'c. Moreover,
tlic atiiiospli(M-(' within iKMni-- slio-litly more liuiuid and waiinci-, con-

duces to funj^us diseases anion*;- the seedlings. Previous to this sev-

eral small palm leaf sheds were used successfully.

PLANT COLLECTIONS.

The roll(nviu<;' collections of I'conomic ])lants have i)eeii assembled:

HANANA J'LAT.

About 3 acn's of wind-sheltered hillside having a western exposure
were set aside for the collection of bananas and plantains. This plat
is intended for a variet}' test, a source for stock distribution of the

more valuable kinds, and as an experiment in methods of planting,

cultivation, and fertilizing- (PI. XVIII, lig. 2). In regard to the methods
of planting, it has been found that the "name" (shoi-t portion of stem

base with corm-like rootstock) was preferable for planting in dry soil;

that the
'"
tallo" (8-foot section of stem with root) gave best results in

wet soil, and that the "pichon" (:^-3-foot sucker or offshoot from
stem ])ase) was the most convenient for general purposes. The num-
ber of offshoots produced bv each of these methods was nearly the same
after eight months. Contrary to the popular belief it was indicated

that drj'ing the roots in the sun for several days previous to planting
was injurious to the vitality of the plant and considerably retarded its

sprouting. It is possibl(\ however, that sun-baking may be more or

less effective in preventing decay of the root when planted in wet soil.

Very few of the "pichones'' failed to start into growth within one

month after setting, but about 5 per cent of the roots planted by the

other methods rotted. Liberal quantities of wood ashes, phosphate

rock, nitrate of soda, rotted coffee pulp, and stable manure were used

without appai'ent effect. The plants which have made the best growth
thus far are those growing in a heavy red clay which apparently con-

tains very little hunuis though nuich moisture.

An experiment to determine the effect of allowing few and many
offshoots from the parent plant to remain is in progress; three years
will be required to terminate this experiment.

Although but five varieties of this most important fruit are com-

inoidy offered for sale in the markets of thi' island, an unexpected!}'

larg(> number of the following native varieties has been procured from
various ])arts of the island:

Enamt. Coloratle Blanco. IMiitano Ilarton.

Kiiano I)ol>U'. Tiosa, or Datyl. Plataiio Tn-scientos.

Chaiiialiico. Dnrninico. Plalnno Kiiami.

Chamaliiio I'at<». Maii/aiio. I'i;itaiio CiKireiiteno.

Gnariin, or <ii>jant<'. I'rii'to. Platano Morado.

Guanin Dr>l)i«'. Inj,'l(''!<. Giiayaho.

Morado, or Colniudo. Coufjo. Ceiiizo.

Morado Doble. Congo Morado.
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The following- \:iiicti('N were rci-i'iNcil h\nn Ihc Jiuuuicii Kotaiiic

Gardens in .laniuirv. It is probaljlo that there are four to six redupli-
CJitions of tlie native varieties under these names:

MartalKiii. Pisang KiVm-Kcla. Cinerea.

I'isang Sen-li. Pisang Kiidjo Ihulaiig. (Tiiiiidy.

Pisang Aliiu'idii. Pisaiig Palemltang. Lady's t'mgrr.

Pisaiig Kclat. Ki'd. Lady's linger (Pasliopgar).

Pisang Rajali. China. Discolor.

Pisang Soosoo. Martabanica. linbra.

Pisang Ani])on. Champa. .Xplilc

Pisang 31ass.

YAUTIA CULiLlX'TlON.

The coHec'tion of Yautiu {XantJio.soiiKi spp.) which was l)ejifuii in

liio Picdras lias been more than doubh^l, and it is Ixdieved to now coii-

tfiin i)ractically all the known varieties. (PI. XIX, fig-. 4). This mo-t

valuable root crop appears to be contined to Tropical America, though

perhaps the oldest cultivated plant in the world. Experiments have

been begun in methods of planting. With one " short season
''

variety
nine kinds of fertilizers have been used; the plant does not readil;

respond to chemical fertlizers, but stable manure has given very gooa
results.

The collections consists at present of the following 25 varieties:

Rollisa, or Islena. Cimarronu. Kolli.sa Ancha.
Blanoa. Palma. Aloat.va marshdlU.

Amarilla, or Huevo. Gris, or Amarilla de Maya- Alonimi batavemk.

Punzera. giiez. 1 Venzuelan variety.

Prieta, or Morada. Martinica. 2 Trinidad varieties.

Guayamera lolorada. Islena de l^once. 6 Jamaica varieties.

Cruayamera ^erde. Orqueta.

The question of s^'nonymy can not be fully worked out until the

roots are harvested, but judging from the leaf and petiole characters,
there is not a great amount of duplication among these names.

Though even the natives of Porto Rico commonly l)elieve that the

Yautia never flowers, a photograph of the flower of the "Martinica"

variet}' was taken at the coffee substation (PI. XX, flg. 3), and evi-

dence was obtained that at least three other kinds have been seen in

bloom.

The average market price (li to 2 cents per pound) of Yaut''- '°

about twice that of Taro, or "Malanga."'
The very rare and interesting plant which is popularly kno^^

"Yautia del Monte," and which had been considered an AmorphopUc.
lus, has been found to be Dracontium. asjperum^ an Aroid from South

America, not known to be native elsewhere in the West Indies. Tw
colonies of the plant occur at the station grounds, and specimens ;

feet high have been measured, the flower photographed, and the seed

collected. The corm, sometimes 1 foot in diameter, is dug and eaten
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Fig. 1 .—Porto Rico Station—Citrus Nursery.

Fig. 2. -Porto Rico Station-Coffee
Seedlings Being Transferred to
Plantation.

Fig. 3.—Porto Rico Station—Flower
of Xanthosoma peragrina, the
Yautia martinica.
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ill tinii's of sciiicity of other roots; when boiled, it re.seiiil)le.s a S(^ua.sh

ill color and flavor and seems to be free from rhaphides.

YAMS.

The follo\vini>- \ aiieties have been assembled:

From Jamaica Department (if Agriculture:

Barl)ados Table, Lucia.

Yampie, or Indian, St. Vincent.

Negro.
Collected in Grenada, British West Indiea:

White LinlMm, St. Kitts.

White, or AVater, St. Lucia.

From Hawaii Experiment Station:

Uhi.

Hoi.

Native varieties:

Gunda {T>!o.<<corea hiilhifera), Congo.

Mapues Morado {D. trifida), Gulem.

Guinea, Agua.
Purchased: Chinese [D. dlvarlcata).

Six species are represented in tliis collection. Most of the varieties,

however, belong either to TJioscorea aculeata or D. alata.

An interesting- 3"am bean, l^elieved to be Calopogoniuin. cceruleum^

is under investigation. For unknown reasons it is ver}^ seldom culti-

vated, ])ut is said to yield large roots of first-class quality.

An exchange of the 3'am varieties has been instituted between Ha-

waii and Porto Rico.

MISCKLLAXEOUS NATIVE CROPS.

Two varieties of the native papaw ( Carica papaya) are being com-

pared with a variet}' the seeds of which were received through ]SIr. G.

N. Collins from Costa Rica.

The plat of "Alaraca," or edible cwww^i {Canna edulU)^ is proving
less productive at Mayaguez than at Rio Piedras. The small plat at

the latter place yielded roots at the rate of about 15 tons per acre. A
largo Ilcsperid butterfl}- {Calpod^.^ t4hl!K.s) feeds upon the leaves, and

a l)lack fungus, the colonies of which occur in circular patches on the

upper side of the leaf, is also injurious.

A plat of the rare root crop known as "Lleren" {Calathea alloiiya)

is making a good growth. Though difficult of cultivation, this peculiar

plant is highly })rized by the natives of the interior, and is even sold

in the streets of some of the large towns, the crisp, niit-like tubers

ranking with p<'amits in popidarity.
The native "^lahiMga" {(olocasia antiquorum mcuhnUi) is under

comparison with the
*" Dasheon

"
(Oy^Tf/.s-A/ sp. '.) of Trinidad. Oui

pl:iMl thus far appears superior to the im])orted one.

S. Doc. 14S, 58-2 L'H
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Arrowroot {Mnrfnif(( HnnuUnacea) is t"rc((U(Mjtly loiiiid o-i-<)win<;- wild

about tlH> ])ljmtiiti()iis; it rcsjjonds readily to cultivation, but requires
a fairly rich soil to produce a profitable yield.

The sword or horse ])v\\n {('(UKinilla (jldtVniiii) has j>;iven good results

as a .soiliiiii" crop.

Cowitch {Mii<'unaj>r)irl< nx) produces a heavy g-rowth of vine, but can

not be utilized as a soilini;- crop on account of tlu^ poisonous bristles

on the pods in place of the '*
velvet'' of the velvet bean.

Two plats of sweet g-ing-er {Zirujihe)' offichKilc) made a good growth
in sandy soil at Rio Piedras; the seed roots, however, remained some
four months in the ground ])efore sprouting. In clay loam at Maya-
guez the crop has proved a failure.

A plat of Iledionda [Cansia oecideyitalu) did not respond to cultiva-

tion in the tests at Rio Piedras. The seeds of this plant are commonly-
mixed with coti'ee by the ])ooi-er classes, ])oth for its reputed niedicinal

(piulities and as an adulterant.

liUI.KS,

The following varieties of bul})s were received from a wholesale

ilori.st in Hoboken, N. J., for testing at Rio Piedras:

Lilium longijlormn^ L. long Iflor ion giganteum, L. longijloruin

eximimn^ L. harrhll^ Fretma refracta nVxi^ ''White Roman" hya-
cinth, and "Paper White" narcissus.

Although the bulbs of the Easter lily (Z. JtHrrisU) were so badl}'

affected with a fungus disease prevalent in Bermuda that about 25 per
cent were destroyed upon arrival, fully 75 per cent of those planted
reached a height of 12 to 18 inches and ))ore one or two (rareh^ three)

good-sized flowers each. Practically all tlie plants showed traces of

the fungus disease wdiich has caused such I'avages in the Bermuda
fields during the last few 3'ears. Many plants, however, ripened seed,

and about 85 per cent of the builds dug in August were apparently
almost free from the disease. The average number of the "seed"

bulbs produced on the stem above the old bulb was three to five; these

appeared much more healthy than the old ])ulbs.

It is quite possible that the Bernmda or Easter lily can be success-

fulh' grown in the island, and at the present price (about $8 per

thousand) the business should l»e fairh' profitable. When planted in

November a crop ma}^ be harvested in July or August, in time for the

September trade.

According to our exp(>riments, a light but rich sandy loam is pre-

ferred. Shade i)ro\'ed deleterious. The change did practically no

damage to this crop. Neither of the two fei-tilized plats responded

appreciaV)ly.

Of the Longiflorum varieties the Gigantium produced more flowers;

both of these varieties were somewhat later in flowering than the Har-

risii, and both showed serious traces of fungus disease.
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Another case of lily l)ull).s (/.. Iiat^isii ?) was received from the same

firm and planted at Mayai'uoz in September, with negative results.

The Roman l^yacinths failed utterly; only a))<)ut 1 per cent of the

bulbs flowered. We suspe(^t that both the "seed" and the ])henological

conditions were not g'ood.

Al)()ut 75 per cent of the narcissus bull)s flowered, ))ut did not make

a satisfactory growth thereafter and produced only a very small num-

ber of weak side bulbs.

Out of some 500 freesia bulbs plantc^l not more than 1^5 per cent

produced plants above 3 inches in heioht, and not one flower was pro-

duced.

The Barbados lily {lUppeastnim eqiiestrt^^ or "Mapola," is a weed

in many places in Porto Rico, though it retails at 15 cents in the

Northern market. Experiment proved that full-sized bul])s ccmld be

grown 4 inches apart in ordinary soil. Thus in a plat 11 feet square

1,000 salable bulbs could be grown with very little attention, and

even at one-half cent apiece their cultivation should be highly renm-

ncrative, provided a market could be depended upon.
Three varieties of fancy-leaved caladiums were found growing wild

in the station grounds at Rio Piedras. This plant is native to tropical

America, and appears exceedingly hardy and very proliflc of ofl'sets.

Small plants of the size which retails in the North at 10 to 15 cents

were easily grown on the experimental grounds at MaA'aguez. Cut-

tings of the parent bidb sprout readily, and in a moist, rich soil make

a very rapid growth.

MISCELLANEOUS IMl'ORTED CROPS.

Seeds of the tree Umv.xto {('i/j>h(>in<iii<lr(i hdavai) were secured in

Caracas, Venezuela, and the plants, though very sensitive to climatic

influences, are growing slowh'.

Plants of P((t<sii1ora ediilis^ from seed received from Jamaica Di^part-

ment of Agriculture, are doing well. Seed of a species of Passiflt)ra

were collected in Caracas; the seedlings are growing slowly.

Four kinds of tea—Japan, Anam, Amoy. and Dragon's Pool—
received through the United States Depaitment of Agriculture, have

mad(^ a slow iirowth and manv i)l:ints died in the drv season.

Nine varieties of Venezuelan beans have been tested.

CASSAVA.

A drv, uravellv patch ol' clavev soil underlaid with '"Tosca" lime-

stone was chosen for this collection. (PI. XIX, tig. 3.) No fertilizer

has been applied, ])ut the plants have responded well to the clean culti-

vation given them.
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Tlu' collection consists at picscnt of the rollowiiij^' li;") vtiriotics:

PVdiii.TiUiiaiea IV'iiaitimnt of A^rriculture: Native varieties:

Kodney. Netrrita.

Koltlty Hanson. C'oriana.

Uuncli of Ki'vs. C('i)>a.

Black lUindi of Keys. Pata I'aloma No. 1.

Brown Stick. Pata Palonia No. 2.

Yellow Belly. Pata I'aloma No. ;{.

Fustic. Pana.

White Toi). Dulce.

^las.s Jack. ."Mi<ruela.

New (ireen. I'rava de I'alo N'erde.

Auntie (iracie. From the liureau of I'iant imlustry, U.S.

Grey Stick. . Department of Agriculture:

St. Jolin. Florida Old Sweet.

Garden Sweet.

FIKEll PLANTS.

The four 2-inch seedliiiys of ]\Iiinila hemp {Mii.'«( textllU) which

were received in January from the Bureau of Plant Industry, United

States Department of Agriculture, made a very slow growth at first,

but are now beginning to throw out oti'shoots and one of the plants is

1 meter high.

The bulbils of the indigenous "maguey" {Furcnva fadldii) which

were set in Decemlier, 1902, have reached a height of 18 inches, while

suckers of the same species have attained nearh'^ 3 feet.

The Cuban maguey [F. cuhensis), known as ''Cocuisa," has made a

slower growth; the very spiny and comparativeh' short leaves, as well

as the slow growth and poorer grade of liber, render this plant

luiworth}' of cultivation in this district.

Twelve small plants of the Bahama sisal {Aanvc riglda simlana) were

received in December from the Bureau of Plant Industry of the United

States Department of Agricidture and have made a fair growth in a

poor stony soil; the}' are now 1^ feet in height and are beginning to

throw out the subterranean suckers.

Plants of the Indian madiir {Calotropis jyrocejxi), which grow wild in

many. parts of the island, have made a fairl}" good growth in ston}^ soil.

The "Santa Maria,"' or Scmsevierla grdneensu^ which also occurs

wild in several districts, has been a failure owing to the too dry and

poor soil. Much interest has been awakened in this li])er recently, but

it is feared that it can not be grown in the poor soil which is so well

suited to the maguey.
"
Caillo" ( Zhena sinuata)^ a common wayside plant belonging to the

Malvacere, makes a very rapid growth^
—about 2 meters in three

months—and together with the following species is commonly used in

making cheap cordage, thongs, etc.

Urena lohata^ the wild jute of the fields, grows rapidly and can
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readih )>•' tniincd into a straii^'ht, t'ew-ln-anched, woody i)lant of 2 to 3

iiioters.

Plants of the true ]\iU^.{C(>rrli()ri<!< (v/^Av^/A/r/.s),
orown froin purchased

seed, are niakiiio- a tine growth and fruiting heavil\'.

A few seedlingsof a rare shrub ])elievcd to be T)((j)hno2mf<2>JiiluV^'^^^^^'

were secured at the coffee substation and are now- ready for permanent

setthig. Hopes made from the liber of the bark of this phmt can not

be bitten off })y horses or dogs on account of the abundance of rhaph-

ides contained in the fiber cells.

Roots of the famous Arouma {Isdmosl^^hov atunmui) were collected

in the forest at Arima, Trinidad, but the attempt to cultivate the

species has been a failure here as in Trinidad.

Young plants of the
'"

Jipijapi" {Carhidoricas]). i) were obtained in

Caracas, Venezuela; this species is said to produce the best grade of

leaf for making "rananur' hats in Colombia and Venezuela. They
are now growing in the cloth tent, l)ut probably require greater humid-

itj' and more shade to attain perfect development.
Four old roots of OarludovlcYi pahnata have been received from the

Bureau of Plant Industry, United States Department of Agriculture,

one plant of which survives a ''Idack-rot'' disease.

Contrary to the popular ludief experiments have shown that plants

of the l*orto Rico hat palm {/nodes cai(slaruvi) may ])e easily raised

from seed; these seedlings, however, should be transplanted from the

wet sand l)efore they reach a height of inches.

At the coffee substation the leaves of the
" Palma de Sierra" {Acrista

montlcola) are made into cordage, hammocks, bottoms for cot beds, etc.

If a market could be found for this coarse material a new industr}^

would ])e opened; the supply is practically inexhaustible in the moun-

tainous districts, especially in the Luquillo Forest Reserve. The young
leaves of the royal palm {Iioi/sfoiiHi horhiqucna) could be used similarly.

rOKKST I'LAT.

An experiment has Iteen begun to determine whether a hill, barren

of trees and composed of the common red clay over limestone, can

be profitably afforested with native or introduced species of tim))er

trees. About 4 acres have been set with seedlings, cuttings, and

"volunteers" of 1 to 8 years of age; 100 square feet are allow-ed to

each tree.

The present rank growth of grass and weeds serves as partial shade

for the vei-y young plants; as soon as required a space is cleared

around each tree, the rubljish being used as a nuUch during very dry
weather.

A few species have been included, not so nnich t'oi- their tinil)ei" val-

ues as for othci- economic purposes, as carob, logwood, kopok, l)ay

rum. copal, etc.
'
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Tlu' liillowiii;: Hpccifs liavi- lict'ii ri-ci-ivi'd I'loiii or (•(illfctcd ;it llic r.dfffc .siil)>t;iti<m:

(V(lri> lu'iiihro {('edriiti (xhinila).

Cedrt) iiKU'ho, or imrplc (("(Ijir.

T^'clu' itricta ( Diiiliellx '.' s]). ).

Mato.

Motilhi {Sloanen sp. ).

Yaya ( Oxandra ? sp. ).

Jaya.
Niu'sinosoado {Nertandrn sj). ).

Canelo, or wilt! rinnaninn.

The following species hav*- Ixcii icccivci

of Agrlonlturc:
Sissuo [l)(ilillii'r(jiii nixuvo).

Quebracho {ScJiinopsis lorentzii).

Grahrowskia glabra.

From Madagascar Exiieriinent Station: Copal (Trnrhii/ohiion. rerrucosum) .

From purchased seeds:

Valalpa orata.

Catalpa speciosa.

From California Forestry Station:

Sydney Golden Wattle ( Cassia jlori-

bunda).
Golden Wattle {Acada pycnantha) .

Black Wattle (.Iracm violllss'niia).

Australian Blackwood (Acacia mela-

noxylon).

From Trinidad Botanical Gardens: Logwood {ILcmatoxylon campechianum)

Fi'om Grenada Botanical Gardens: Erythrina sp.?

From Caracas, Venezuela: Erythrina sp.?

From San Juan, Porto Rico: Lebbek [Albizzia lebbek).

From vicinity of experiment station, Mayaguez:
Lechecillo {(.'hrysopliylhim imniopyrmum). Mameyuelo {Ardisdal sp. ).

Arroyo.

Arrejaii.

Sal)'nia ( .Vaynolla sjilindriis V).

Alini-ndn'm (J'riinns occidevtaVm) .

( luayabota (Eugenia?).

Aguacatillo.

Hueso bianco.

Corcho i)rieto.

Tabonuco {Dacryodes he:vandrn).

through the I'^nited States Dejjartment

Uracliyciiitou {Sterculia diversifoliu) .

Carob {Ceratonia siliqua).

Silk-cotton
(

"
Ceiba casearia").

Albizzia julibrissin.

flymnodadus canadensis.

Oleander Wattle [Acacia neriifolia).

Red Gum {Eucalyptus rostrata).

Blue Gum {Eucalyptus globulus).

Manna Gum {Enralyplus vimivalis).

Karri {Eucalyptus dircrsicolor) .

Sugar Gum {Eucalyptus corynocalyx) .

Cieneguillo (Eugenia ?
)

.

Hoja Menuda {Myrcial sp. ).

Capd Sabana {Cordia sp.?).

Roble {Tecoma peniaphylla).

Palo de Polio.

Higuerillo ( Vitex divaricata) .

Cojoba {Piptadenia 2Jercgrina) .

Moca {Andirainermis).
Jdcana {Lucuma midtiflora).

Guaraguao {Guarca trichiliodes) .

Espino {Zanthoxylum clava-hercidis) .

Goano {Ochroma logopus).

YagrumaMacho {Didymopanax moro-

totoni).

Malagueta {Anamomis caryopliyllatn) .

Auzii (Anamomis? sp.).

Indio.

Almendron Cimarron.

Aceituna
( Sipnplocns sp. ) .

Jagua {Getiij>a ainericana).

Acacia.

Quitaran, or Abelluelo ( Colubrinafer-

ruginosa).

Guiisima
(
Guazuma guazuma).

Guayabillo (Myrcia?).

Algarrobo {Ilymenxa courbarU).
Bocare {Erythrina micropteryx) .'

Cafeillo ( Faramea odoratissima) .

Canafistolo ( Cassia fistula).

Santa Maria {Tliespesia'jwpulnea).

Pomarosa {.Jarn1)0sa jaiabos).

RUBBER PLAT.

In January 100 one-year-old seedlings of Castilloa elcmtica were

received from the United States Department of Agriculture; 96 of

these were brought through the long drought and have been trans-
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planted into rows 12 feet apart in a 1-acre plat. In May some SOU

seeds of CastiUoa sp. were received through Mr. (J. N, Collins from

Nico3'a, Costa Rica; these had been packed in moistened powdered
charcoal and were germinatinj;- npon arrival; loo of these rapidly

o-rowing- seedlings will l)e transferred to the phit in September, lOO

will be set in nursery rows, and the remainder will be held for

distribution.

Fifteen seedlings of the West African silk rubber {Funtumia eh(stica)

were obtained in September from seed received from tlie Trinidad

Botanical (lardens; a few of these plants were lost during the dry
season. The average height of the remaining specimens at nine months
from seed is fully 1 meter; the unpruned form has a large, roundish

head of bifurcating branches.

Seeds of Ceara rubber {2fanihot glaziovli)^ received from Dr. John

Gifford, have as 3'et failed to germinate.
Plants have been raised from cuttings of the native wild tig {FIciih

pojndnea^.) and will be set in the plat together with *' volunteer" plants
of same species procured in the vicinity.

CACAO PLAT.

At the '"Moca"" estate, one of the largest cacao walks in the hills

near Spanish Town, Trinidad, a study was made of the varieties of

cacao grown there, the propagation and cultural methods in use, and

the fermentation and dr^'ing processes used in preparing the seeds for

the market. Some 25 selected fruits, representing the 12 principal

varieties, were obtained and brought back in almost perfect condition.

The pods were sponged oti* en route with formalin solution as often as

indications of decav were noticed.. Seeds of the Allio'ator cacao

{Theohroma hlcolor) alone were lost.

The coolie labor system, which has been so well managed b}^ the Trini-

dad Government, was also studied, ])ut no form of it appears to be

applicable in Porto Rico. Under this system the cacao trees are pur-
chased from the Hindoo coolie, who is furnished seed, land, tools, and

the right to build a hut and till a small tract for his own l)enetit. The
trees may l)e sold by the coolie to the estate owner at any time after

one year, ))ut are usually cared for until l)earing (tiiree to live years)

by the cooly, who nuist live constantly on the estate. The coolies are

expected to do "piece" and day labor when required by the superin-
tendent. On account of the coolie's propensity for saving his wages
to his personal physical detriment, a larg(^ })art of the daily wage is

paid either in rations on the estate or through store checks.

No attempt toward artilicial control of the ferments of the curing

processes was noted. The popular impression is that no two lots of

the "beans" can ever be treated the same way because of the ditler-

ences l)e(we(>n the seeds- all \arieties l)ein«j sweated toyfether—as well

as temperature and humidity dirt'erences. No white seeds were
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()l>s»'i\cd. Alumt 'A
j)()uii(l.s

(»r ••Itciiiis" jxitrt-f is the ii\ ('ra«»'o anuiuil

crop ill Trinidad; lliat is. an anc containiiijc 'MH) troos uiil pi'oclucc

alioiit hall" a ton of cocoa, worth about >t^lO(>. The life of a tree is

iiitlcliiiitc, and a plantation should yield a practically contiiuious crop
(s to i;') aniMial picUin<is) for at least twonty-tiv(^ years.
Ahout half of the Trinidad cacao seeds were ])lanted in lary'e. shallow

hoxes of earth without fertilizer and the other half were i)lanted in

ItaudxK) pots, one seed to each pot; each method was found to have
some advantat^es over the other. The "damping' ofl"' was more easily
conti'olled in the pots than in the boxes, but al)out 30 per cent of the

seedlings were lost from this disease. ]n June a])out 850 selected

seedlings were transferred into the plat without loss. The site selected

for the experiment is a ravine, the sides of Avhich were densely covered

w ith second-growth shrubs and trees. This natural shade will be gi"adu-

ally cut out and replaced bv ''Bocare*' {^Erythrlnn iiticrojdci'y.r)
—one

shade tree to four cacao trees.

Two varieties of the Porto llico cacao—the common Colorado (proba-

bly identical with the Trinidad "Forastero") and the w'hite-seeded

variety having- yellow pods
—are also represented in the collection.

The white-seeded cacao is considered more difficult to grow, but of

superior quality.

The Trinidad varieties are the following-:

Calabacillo, red CrioUo-Forastero, red.

Forastero-Cnndeanior. Criollo-Forastero, yellow.

Criollo, red. Criollo-C'alal^acillo.

Large, smooth yellow. Forastero, 5-angled, large seed, small, tliiii

Fora.stero, Ceylon, brown. pod, acute tip.

Lapp Forastero. Ff)rastero, low grade.

FRUIT NURSERIES,

Experiments in cutting propagation of \ arious varieties of native

fruits have been made. A roofed shed open to the air on all sides is

indicated as the proper locus for further work in this line.

Species from Trinidad:

Bilimbi {Averrhoa bilimbi). Cannon-ball tree {Couroupita guianen-
Kokain butter {Garcinia indica). sis).

Caraj), or crab-nut {Carajxi gnianni- Madagascar tamarind or Voa-Vanga

aiis). ( Vdngnrria ednlls).

Nutmeg {Myristica 7nosc}uita). Apple calaba«li {P(irmeixtiera cere-

ifera).
From Venezuela:

Sweet lemon {Citrus medica lumia), a tree bearing medicinal seeds.

From Curasao:

Small, sweet mango {Mangifern indica).

Froi n Grenada :

Tahiti apple {Eugenia malaccensis) . Nutmeg {Myrinlira moschaUi).
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Fnnii I'liitt'd .suites IVpartiiiciit ui Aiiricultiirc

Jujube {Zizijphna sp. ).

Five varieties flgs {Ficuscarim).
Pistacliio {PiMacia ri-ra).

Wild j)istachio {Pistacia Diittiat).

Auatto
(
Bixa oreUanu) .

Pond apple (Anona (jlahra).

Cherinioyer {Anomi cherimoUa) .

Speries obtained in exchange:
CliL«ter or Gular lig (

Fimn glomernta).

Java plum {Eugenia sp.?).

Surinam cherry {Eugenui mitche/t).

Amatungula {V<irrissa ardnitia).

Loquat ( Eriohotri/u japonica ) .

French mulberry {}forus alba).

Chinese cinnamon {dnnamomiun
cusKia).

Camphor {Cinnamomum camphora).
Cuban Ti-es {Lucuma rivicoa angun-

tifolia).

S| '.'cies collectefl in vicinity of station:

Ciruelo, or Si)anish plum {Spoitdias

purpurea).
Jobo de la India {Spondias dulcis).

Pear guava {P.^id'n(iii gii<n/ara).

Ai)ple guava, or guayabo ( J^'ddiwn

guayava ) .

Cereso {Mulpighia glabra).

Ceresas {Cordia nitida).

Grosello, or Tahiti gooseberry ( Cicca

dinticha).

Calambrefia (Coccolobis itiira).

Mango {Mangifera iiidica), 3 vars.

Aguacate, or alligator jxar { Perxea

gratisKima) ,
2 vars.

Soursop, or guanabana (Anona muri-

cata).

Castard apjjle, or corazon {Arioria

reticulata).

Wild custard apple(ylnorm?«'»(/ana?).

Cashew apple, orpajuil ( Anacarditim

occidentale) .

Mamee apple, or maniey (Mammea
amcricana).

Marmalade fruit, or mamey sapote

{Lurnma maimnoKa) .

Nuez, or candle nut {Aleuriten molnc-

cana).
'

Ginep, or quenepa {Melicoan hijitga).

Genipap,orjagua ( Genipaavterictina).

Seagraj)e, or uvero( Coccolobixuvifera).

Cocoa plum, or jicaco ( Chrymbalanog

icaco) .

Stiir ai)ple, or caimito ( Chrifxophyllum

cainlto).

Kai api)le {Doyvalvs \^Aberia'] cuffra).

C'ashevv apple [Anacardium occiden-

tale), from Beira, Portuguese F^ast

Africa.

Bengal tig {Ficus oppositifoliu) .

Coca {Erythroxylon coca).

Cola ( Cola acuminata).

Mexican white sapote {Casnimiroa

edulin) .

Chinese guava {Psidium lucidum).

(iuinea guava [Psidium gninecnxe).

Caljada guava {Psidiiim guayava).

Cattley guava {Psidium cattleyanum) .

Sour guisaro guava {Psidium guay-

ava) .

Calcutta apple guava {Psidium pomi-

ferum).

Guayabillo (Calyptranthes ?).

Sapodilla, ornispero {Achras sapota) .

Guerrero {Eupatorium daleal).

Betel-nut {Areca catechu).

Sweet orange, or china ( Citrus auran-

tium sineTisis).

Sour orange, or naranjo {Citrus au-

rantium amara).
Bittersweet orange, or ingierta ( Citrus

aurantium amara dulcis).

Rough lemon, or limon bobo ( Citrtts

medicd genuina -f C. medica Union ?).

Lime, or limon agrio {Citrus medica

adda ) .

Sweet lemon, or lima {Citrus medica

lumia).

Sweet lime, or limon dulce {Citrus

medica limetta).

Caracas sweet lemon, or lima {Citrus

medica lumia?).
( Citron, or cidra ( Citrus medica genu-

ina).

"San Domingan" orange {Citrus nu-

runtium ,siiieu.'<i.<<).

Bergamot* orange {Cilrun aurantium

bergamia).
Mandarin seedling orange ( Citrus no-

blli.t).

Kumquat orange, {Citrus japonica),

2 varieties.

< irapi'fruit, or turonja {f'itriis decn-

nuiiia).

Myrtleorange( r'i/?'».v((/(/'o//(io// var. ).
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'Plir nrcatci' [>;ill of the :ilK)\r miisci"V stock, except the ("itrus

vai'ictics. will t>o sot in the ^H-iicn' oi-cliard, which is nearly icady for

plaiitint;, (lurinu' the inoiitlis of Se])t(Miil»er, ()ctol)er, and Noxcinher

(PI. XX, ti*;'. 1). The trees w ill l»e set in rows 25 fcot apart and 1.") to

25 feet apart in the row, depending- on the variety.

There are now in the l^uddini^' rows (three j)iants to the meter in

rows 1 meter apart) the folh)wine-: l,2r)(» iinion hobo, I,(I<M) naranjo,

200 china, 100 in<jfiorta. Tiiese stocks will he ready for huddinir dur-

\ug the next rainy season. An experiment to test the comparatixe
values of tiie above !(> (and other) stocks for buddinj^- with certain

stjindard sweet oranges and the native Mayaguez "china" is con-

templated.

SEED AND PLANT DISTRIBUTION AND ACaUISITION.

Several hundred packages of garden seeds received from the United

States Department of Agriculture have been distril)uted to tlie rural

schools and to estate owners.

Native bulbs, seeds, and roots have l)cen sent to Hawaii, Honduras,
and to several firms in California and Florida.

Collections of the three principal varieties of Porto Kican ])ineapples

have been sent to the botanic stations in Antigua, Dominica, and

Jamaica.

The botanic stations in the British West Indies have ver^'^ generously
offered to supply gratis to the Porto Rico experiment station the

varieties of economic plants which may be obtained at their station

grounds, a list of desiderata has been sent to Sir Daniel Morris,
director of the Imperial Department of Agriculture in the West Indies,

and to Mr. ,). H. Hart, director of the Trinidad Botanic Gardens, and

packages of seeds are being received at frequent intervals from the

several British stations.

The two most valuable additions to our economic collections thus

far have been the collection of bananas (22 varieties), tanier or 3'autia

(6 varieties), yams (5 varieties), and cassava (14 varieties), secured from

the Jamaica Department of Agriculture, and the collection of miscel-

laneous economic plants received from the Bureau of Plant Industry of

the United States Department of Agriculture.
Besides Great Britain the only foreign countr}^ donating seeds or

plants was Madagascar.
INSECT PESTS.

Insecticide experiments were carried on in July and August at Rio

Piedras with the cotton boUworm, leaf hoppers, aphids, and the

changa.
At Mayaguez the tirst entomological work to demand attention was
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the eradication of the white ants, which, due to the semiabandoncd

state ot" the i)hico, had hocoine thoroutrhly o,stal)lished in the out]>uild-

ini^s, fence posts, and all mango and "jobo" trees in the vicinity.

Over seventv-tivo nests were destroved wnthin 100 yards of the office

buildino-. As the arsenic treatment proved too slow and uncertain,

recourse was had to burning- with kerosene. A few ounces of the oil

usually sufficed in dry weather to effect the entire destruction of a

nest and all the insects therein. In a few cases the individuals which

had been outside the nest at the time of its destruction returned and

formed a small nest near the site of the old one. As many as eight

queens were discovered in one nest, though four was an unusual num-
ber. The num])er of workers in a large colony was estimated to be

from 50,000 to 100,000. The species has been determined as Eutermes

inor'io (?). The winged form migrates from April to Jul3^ Live

wood is very seldom attacked.

A smaller species, having Inaline instead of sooty wings, swarms in

vast immbers in April, but no nest has been located yet.

It is recommended that all fence posts be well tarred before setting.

The "poma rosa" {^Eugenia {Jamhom) jamhos) is especiall}'^ liable to

the attacks of white ants. The following kinds of woods ma}' be used

for posts in a "live"' fence: Algarrobo {Hymenxa courhariP)^ jobo

{S2>ondiax lufea), bocare {^Erythrina microjyteryx)^ almacigo {Bursera

Kimaruha), guaj'abo {Psidlum guayaljo)^ and molinillo or havilla {Ilura

crepitans). Of course some of these species will not take root in dry

soil, but with a little care an ant-proof fence ma}' be had which is

practically permanent. The sprouting branches should be lopped off

two or three times a year.

Thechanga has done more or less damage in the vegetable beds and

nurseries. Kepeated applications of the poisoned bait, as recora-

nuMided \n Bulletin No. 2, have served, however, to keep this eneniy
in check. Trai)s made by sinking 5-gallon kerosene tins just below

the surface of the soil and lightly covering the open tops of same with

small sticks, grass, and earth proved utterly useless.

CUTWORMS.

Comparatively little damage has been done by these insects, though
a species of Prodenia has been quite numerous and hand-picking of

the larva? had to be kept up for some weeks in the Central American
rubber-seed beds. Larvte of an undetermined species were sent in

from the coffee sul)station and reported as doing considerable injury
in the coffee-seed beds.

The cotton bollworm {ireliotJiia armiqer) destroyed a field of corn in

November and December, Dropping or spraying Paris green in

water into the heart of the young plants resulted in killing great
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miiiilxTs (if the l:ir\;v, luit tlic iiiotlis (•ontinucd in fence till FcbniaiN .

Kn)iii 1 to J laiNii' on the ii\craj^c inhiiltitcd cadi '•spear." Sovcral

species of Hies were uttrrtcted to the frass thrown up hy these larvie

and some of (he smaller species hi'ed theicin. When mneh diluted,
kerosene emulsion, whale-oil soaj), and creolin solution were also

tried, hut althou^^li elective in killinj^ the larvaj, seriously injured the

corn itself.

COFFEK INSE(^TS.

The eoft'ee leaf miner {Leucoptera {Cemiostovia) cojfeelht) has heen

studied with the hope that some means nii*;ht be discovered for suc-

cessfully conibatinj^ this most serious enemy of the cof!'ee in Porto

Rico; hut as yet no parasites of this minute moth have been observed

and in only one instance were the larvro found dead in the oalleries

between the upper and lower surfaces of the leaf, and no insecticide

has been found applicable. This pest is now evenly distributed over

the whole island; 20 per cent to 40 per cent of the leaves on each tree

are affected, and sometimes (> or more larvas are found in the same
burrow.

An experiment has been begun at the station grounds in Mayaguez
to determine the result of removing all afi'ected leaves in a plat of

badly infested trees. Data are kept showing the number of leaves

removed, the cost of the required labor, the average cost per tree,

the reduction of the percentage of infested leaves by each picking,
and an estimate of the ])enetit realized subsequently in the plat. The

pickings will be repeated as often as reinfection renders necessary.
The red scale {Lecmiiioii /lenrisp/isericiwi) has proved troublesome

locally, but as soon as the number of scales becomes so great that the

individuals are clustered together closel}' on the branch, a cream-

colored fungus usually appears and annihilates the Avhole colon}' . The

hyphte of this interesting and important fungus (which is being
studied by Prof. F. S. Earle, of the New York Botanical Gardens)

rapidly spread over each scale, the young and adults alike, and

extends radially to some millimeters distance beyond. Vei-y few

coccinellid larvae have been observed among the scales.

A plant louse (Aphis?) is occasionally detrimental to the 3'oung
coti'ee leaves, but it is usually kept in check by the larvjB of a fly

(Syrphus?).
A scale {Orthesia sp.), parasitic on the roots of unhealthy coffee

trees, was observed at the coffee substation.

A fulgorid bug, having the entire body and wings covered with a

grayish-white powder and consecjuently often mistaken for a moth, is

rather common, but seldom found in large colonies. It attacks the

young branches.
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INSKCr ENEMIES OF CITRUS STOCK.

The red scale {Lecanimn Item Isphsericum) is pr()l)ably the most eom-

nioii scale on the orange here; since it infests many other plants it is

liable to a{)pear in any orchard at any time. Two to four applications
of kerosene emulsion are usually necessary to rid a badly infested tree

of this pest. This scale is sometimes parasitized by a hymenopter, as

well as by the connnon whitish fungus, which is proving to 1)0 of great

importance.
The purple scale {Mytllaspis citricola) is very common in all parts

of the island; it is parasitized by a
''
red-fruited" fungus {Sphserontllhe

coccophiUt) and a black slow-growing fungus {^Myrlanghun, durisei)^

which was tirst observed at Naguabo and which is fairly common at

^lavaguez.

The chart' scale ( Chionatipix citri) is common eveiywhere on orange
and lime.

Ax2>i(11<)tut< atirantil is rare but apparently spreading.

Cer<>phv<te>i jlorideiuiH was noted only in an orchard near Naguabo.

Chj^ysomphalm aonidum. is rarely met with as yet.

DtictylopiuM Citri is not common.

AapidioUix articulatu^'< occurs commonly in the eastern and northern

districts.

(tenerally speaking the orange growers in Porto Rico are not giving
suthcient attention to the scale pests in their groves; the spraying is

entrusted to native laborers, who are certain to leave more or less

uns])rayed surface on each tree. One of the most promising groves
has been veiy seriously injured by allowing the pests to become

thoroughly established. Moreover, the insecticides are not always care-

fully made, and worse still, perhaps, old and badly infested native

seedling trees are frequentl}' left standing in or near the new orchards

to breed and distribute endless generations of scales to the nurseries

and young trees. Thousands of acres in the north part of the island

have been planted with oranges in the past two or three j^ears, and

though it is natural that in this hurry and optimistic excitement such

dangers are overlooked by the average planter, the prospective injury
from scale insects in these new orchai'ds might be very greatly les-

sened by a more careful attention to their present requirements.
In some groves considerable damage is being caused b}' a small brown

ant which bites the bark and feeds upon the gum which exudes from the

wound. Small bi-anches are frequently girdled, and the loss of sap
and gum through the munei'ous op(>n wounds in time weakens the

young tree. When not too close to the trunk of the tree a nest may
be destroyed by ])()uring into it a few spoonfuls of carbon bisulphid
and then covering with a wet gunny sack, but young trees are some-
times killed by the use of too nnich of the licjuid near the roots.
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Kerosene ciimlsion jxmi-cd into the openinj^'s of a nest just after a rain

is also etfeetive in killin*^- or driving awav tlu* ants. Fi-csh air-slaked

lime placed close about the base of the trunk will for a time hinder

the ])r(U'essions. (Moth banda<;es tai'red or wet with (•rcolin, corrosive

sublimate solution, or erud«> earbolic acid solution ai'c of some tempo-

rary value only; the two latter should l)ea])[)lied o\('r a j)lain bandage
of cotton battin*^-.

The larva» of a weevil determined as EivopldJmlmu^ xpenijleri was

found eatino- the bark from the taproots of oranjj-e stock in a nursery
near Kio Pitnlras, The adult insect is conunon throu*^iiout the island

not only on citrus stock, but on nearly all kinds of fruit trees. A
handful of air-slaked lime at the foot of the tree deters the female

from enterino' the ground to deposit her eggs at that point. Hand

picking will probably- be found necessary to keep this pest in check

for the next few years.

During the drj-^ season two species of Lam«>Ilicorn ])eetles seriousl}'^

damage the foliage of citrus stock and bananas. A boy with a lantern

and a pail containing a little kerosene and water can easih' collect a

large per cent of these insects in an orchard l)y visiting the trees in

the earh' part of the evening; for large trees a sheet spread under the

branches may be used by two or three boj^s to better advantage.

INSECT ENEMIES OF MISCELLANEOUS FRUIT TREES.

Dkuipis pentagona has proved very destructive to peach trees in the

east part of the island; this species also attacks nnilberry and papaw.

Although not difficult to control, the native makes no attempt to rid

his dying papaws of this "piojo'' (louse).

Aleid'odicus imninia injures the wild guava {l^.sldiain yiuiyaca) in

some localities.

A-sterolecanium piistxilans has appeared on the fig {Flcus carlca) at

the experiment station.

An undetermined scale (Vinsonia?) occurs on the rose apple {Jani-

hosa jai)JK>.'<).

The Guaniibano {Anona muricata) is everywhere affected with

Leainhnii J(c)ni.Kj)h3eTicum; and an aphid frequently joins its efforts

to weaken the tree, and by its habit of attacking the flowers prob-

ably prevents the "setting" of many fruits.

A thrips and a Dactjdopius have injured Pajuil seedlings {Aruicar-

dium occidentale) in our nurseries; a few of the plants were killed in

spite of kerosene emulsion treatment.

An aphid appeared on the Castilloa plants, but was exterminated by
a lace-wing fly (Chrysopa?).
The flower clusters of cacao {Theohroma cacao) are frequently

attacked by a brownish aphid, and the punctured and weakened pedi-
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cols iiiul ('nil)ry<) fruits thus become veiy liable to the attacks of the

pod-rot fuuf^'us,

Vinsonia steU'ifti'a occurs commonly on the cocoanut {Cocos nnci-

f<'i'<().
At Ponce many of these trees are dead or dyinj^ f rorii attacks

of Axpidiotus de>itrnci<>i\ This scale is parasitized, however, to some

extent b}' a Tineid moth, the larva of which forms a web over the

scales on the Avorst-infostod leaflets and yraduallv devours the entire

colony, thou*ih not soon enouij;li to save the life of the leaflet; attempts
to rear this interestiiiii' insect have been unsuccessful thus far and but

one imago was seen in situ.

MISCELLANEOUS INSECT ENEMIES.

A cricket {Gr-yllodeis muticus) has proved a serious pest in the sta-

tion's nurseries and seed beds, many valuable plants having l)een cut

ott' just above the ground. Tn one case freshly cut leaves were found

in the burrow of this insect, which had thus adopted one of the chan-

ga's {Scapterisem didactylua) clever habits. A cricket, presumabl}'
this species, was reported as doing considerable damage in the cofl'ee

seed beds at the cofi^ee sul)station.

A small fly {LoiicJiwa cJialyhco)^ previously known from Brazil, has

caused uuich damage in the larval stage by boring into the terminjil

buds (rarely petioles) of cRsnava {Manihot utflissima and 3L jjalmafa

aipi)\ hand picking is the onh' remedy since the openings to the bur-

rows ar(^ closed by a granular, gummy secretion; the brittle terminal

bud is l)i-okeii otf and dropped on the ground where the immediate

""bleeding" and withering of the bud imprisons and kills the young

maggots. Mature cassava plants are usually attacked by a small bug
of the Tingitidie (Athea.s- nigrk'ornis ?); the under surface of the full-

sized leaf is the only part attacked and, therefore, successfid spraying
is ex<-eedingly diflicult, especially since the insect is possessed of great

\itality. A l)rownish mite also causes injuiy to the young cassava

l(>af
;
the epidermis of the under surface of the basal portion of the

l)lade is the usual point of attack. Lecaniwn hemisphsericum and an

undi'termined white scale have been noted on stems of cassava.

Practically no insect enemy of the yautia {XantJiomvui sp.) has

been observed yet; however, a ])lack aphid was found on a plant pur-
chased as AJor<fi<i(t rnarxJiaUii^ ])ut believed to l)e a Xanthosoma, and a

mite was noted on the upper surface of the leaf blade of a i)lant l)ought

for Alocdsia Ixitarensis^ but which appears identical with the connnon

yautia known as "Guayanu^ra."
The malanga {(^olocwiia antupuyr\nn ('Hcxdent\i}ii) is occasionally

attacked by an aphid which is usually parasitized by a whitish fimgus
and a hymen()})ter.
A scale (Dactylopius '.)

attacks tlu> "heads" of Guinea yams at
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IVIftVftjifiu'z. Olio Viiriotv of Viim In'ouyhl fi-om the l)()tiiiiic irardiMis at

St. (n'or^c. (ii-«Miacl!i. was hadly aliVctcd with /l.sy</V/A>//^s- /larfii.

Tlio Miiiuitc leaf lioppor {/''//>jxtif.sat //Htfi) lias hccn the severest

iiiseet eiuMiiy of beans and eowpeas; spraying is almost useless. A<j<tll!((

temUa and several rettij^oniids have also injured heans and other small

erops.

A lejiidopterous stem l)orer has destro3'od main- jjlants in the hean

plats and has greatly hindered the growth of the horse }»eans.

The bean leaf beetle {Cerotoma deHt'icorn'ai) i.s common.

PluteUa )ii<(ciil!j)e))nis wa.s very al)undantoii eab])age at Kio Piedras;

it was controllcHl })y repeated applications of "slug shot" i-einforced

with paris green.
A Ilea beetle {Slystcna hasfdis)^ in company with a root fungus, has

ruined a plat of Russian sunflower at the station.

Larvw of a weevil (apparently Sphenophorus) were observed in

sugar cane at Ponce.

Protoparce Carolina occurs commonly on tomato and tobacco

throutjhout the island: the larva? are usuallv killed bv a thrust of a

knife made from a Maya {Bromelia pinguhi) leaf.

The melon worm Pyralid {Dlaphanm Ji)/(il!)intn) has proved a severe

pest throughout the 3'ear, both at Rio Piedras and Ma^-agiiez, on

squash, cucumber, and melon; while small the plants can l)e kept from

serious injur}^ b}' hand picking the young larvte in the buds and new

leaves, but when the plants are mature this becomes a laborious task.

PLANT PARASITES.

Several species of Loranthus are conunon on various fruit and timber

trees; in the vicinity of Ponce man}' fine trees were noted killed or

dying from the parasitism of a white-fruited Phoradendron. The

calabash {Cref^centla cujete) is very frequently attacked.

A dodder (Ousei/ta americaind) Avas with difficulty eradicated from

a plat of alfalfa in the trial grounds of the station at Mayaguez. This

species occurs commonlv on low shruijbery, especially along the sea

shore.

Bromeliads and orchids are occasionally found on colfee; these do

little or no damage to the host, though causing a shabby appearance.

Lichens and liverworts, however, undoubtedly injure the leaves and

bark of coffee by retaining excessive moisture, obstructing respiration,

and furnishing a foothold for various fungi; since these plants thrive

only in very humid situations, the "opening up" to more light and

better air circulation will soon ameliorate the condition of the "mos-

siest" patch of trees.

The (Tuama {hi<j(i Imirhut) is very freciuently affected with a peculiar

disease of the peduncle. This organ becomes excessively l)ranched

and, each branchlet being distorted and abbreviated, the infertile mass
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of pedicles assumes a more or less spherical shape, becomes a harbor

for coccids, ants, cockroaches, etc., and is believed by many peons to

give rise to a "rust" disease of coffee growing beneath such shade

trees. Although coftVe does frequently die under Guanui trees badly
affected with the peduncle disease, no etiological connection has been

established between the two effects. The peduncle disease appears
to be of a physiological rather than of the

'* witches broom" (Exoascus)

tj'pe.

The Guaba {Inga vera), which is usualh' preferred for coffee shade,

appears to have no enemy other than the fungus mycelium which

sometimes attacks the roots of coffee and coffee shade trees in small

areas in old plantations. It is, however, much less prolific than its

related species, the Guama, producing but one light and irregular

crop of more or less imperfect fruits, instead of two heavy regular

(May and October) crops of seeds in an edible pulp.

FUNGUS DISEASES.

The following fungi have proved more or less injuritnis during the

year:

CUid<)!i2>oriunt. eitrl, damaging sour stock in citrus nurseries.

An undetermined '*spot" fungus appearing on the under side of

citrus leaves and resembling '"melanose;" this disease occurs com-

monly throughout central Mexico in the old orange groves.

A red-spored "damping off" disease of citrus nursery stock in seed

beds.

St'dhuiit jlavldu.tn on coffee at the coffee substation; not common.

A root disease of coffee caused by the sul)terranean hypluv of an

undetei'mined fungus (Polyporus?). This disease spreads radially,

killing the shade trees and nearly all plants in its course, but its

progress is fortunateh' very slow. Ditching around the infected area

is advised.

A red-spored fungus occurring in spots on the leaves of the Avo-

cado pear causes some damage locally. Practically all of the Avocado

pear trees in a district near Joyuda were reported to have died sinud-

taneously. The cause was not determined.

GntpluoUi 2)Ii<itiu-lx is well estal)lished on the date palms of the

island.

Cei'cospvra sp. occurs on Hedionda {Camla occidental Is).

Cercospora personata injures peanuts {Arachis Kypoijxd).

Cercosporium heticola is one of the four or more root rots of the

bean.

Coleosporium iponuvR" appears in red-brown spots on sweet potato

leaves, but it is parasitized hy Ii<an ularia coleosjyoi'ii, \fh.\ch. appears
as a white dot in the center of the host colony.

S. Doc. 148^ 58-2 2y



450 KKroKT OK OKFICK (>K KXTKRIMKNT STATIONS.

A root rot of the ]h>{a{o i''<"/rn>niii- tuhrrnsitni) rcsciiiltlcs in its rll'ccts

(he ••lilacU collar" I'onii ol" RJtizoctonin xohinl. This fiiMtrns sccnis to

pn'rhidc tlu> irrowiiio- of this crop in I'orto Rico.

A l)li<'ht on tomato, which has been under in\cstijjfatioM for over a

year and wliich nia\' j)rove to l)e llnc'iUun Hohnnicriiriiiii^ has destroyed

man}' i)hits in our expeiinients. Its action is appai-ently downward

throuiih the vascuhir huniUes which ontei- the petiole. No amount <tf

Bordeaux mixture has any appreciable ellVil.

REPORT OF J. W. VAN LEENHOFF, COFFEE SPECIALIST.

As stated in last year's report, a beo-imiini;- was made in January,

1002, with the establishment of corte(> sccmI and nurs(>ry Ix'ds. the object

beino- the production of select plant material I'oi- exp(>rimental pur-

poses and for free distribution amono- cofl'ee planters with whom the

station mi<;ht wish to cooperate. (I'l. XX 1.)

As the station had selected, but had not y(>t been able to secure posses-

sion of the desired lands for experimental purposes, these l)eds were

constructed in the innnediatc neighborhood and on soil which after-

wards proved to be very much impoverished. (PI. XXII, li"-. 1.)

Up to the present time, except in a very Few instances, coffee planters

obtain their seedlings onl}^ from plants grown fi'om ])erries which for

dillerent reasons have fallen from the trees and gradually grown up
on the same spot, forming in many instances, dense underbrush, mak-

ing cultivation of parent trees impossibh; and exhausting the soil

to a large extent. As all kinds of berries, from good and ])ad parent

trees, ripe and unripe, sick and healthy, large and small, are to be

found among fallen ones and a large percentage of them genninate,

the seedlings for this reason alone do not otl'er a sullicient guaranty

to produce health}' and desiralde plant material. !n fact, the constant

use of such material may have produced a degeneiation to which the

present small crops per acre may ))e pai-tly attributinl. Once the seeds

have germinated, they are permitted to grow under dens(^ shade with

hardly any light or ventilation, and conseipiently th(>y become as a rule

long, slender weaklings. The roots, grown in uncultivated soil and,

because of the crowded condition of the plants, all intermingled, do

not have the desirable form of a straight taproot and pyramidal
distribution of side roots. Instead of this all kinds of })ent forms,

knots, and rottenness are general. Several tliousands of such seed-

lings derived from different plantations were inspected, and in many
instances not a single one was found with a Avell-formed root system.

After the germination and the full development of the first leaves

in the seed beds, the young plants were transplanted into nursery beds

constructed similarly to the seed beds. Before transplanting, 54 of

the beds were treated with the following fertilizers: Nitrate of soda,

muriate of potash, lime phosphate, bone meal, stable manure, and
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Porto Ric'jiii l):it <4"Uiim), :ill ;ip})lied alone aiul in ditrereiit mixtures.

'I he results of these diti'ereut treatments were tiiat all the beds treated

with l)at uuauo or with mixtures of same with other fertilizers jifave

splendid results, the plants growing twice as fast as those in the other

beds. Other mamires or fertilizers seemed to have very little or no

effect. The bat guano was obtained from deposits in caves, of which a

large numl)er exist in the island of Porto Kico.

An analysis of same, as made by the Bureau of Chemistr3-, I'nited

States l)e])artment of Agriculture, is given l)elow:
Per cent.

Total i)lios|)h<)ric aci.l 12. 93

Total potiu^h 96

Total nitrojiiMi ( nitrates, present) equivalent to 3. 32

Aiimionia 4. 03

Muif^^ture .13. 86

Loss on i<rnitioii 52. 33

Ij) October and ^.ovember all the i)lants, after they had been gradu

ally uncovered, were standing in the full suidight, and at the end of

November were sufficiently accustomed to the suidight to l)e trans-

l)lanted to tlie lield. Not having yet obtained control of the desired

lands, it was decided to leave the plants a year longer in the beds,

during which time they developed into tine -looking plants and are now

being used for planting in the experimental tields or for supplying

planters who are coopi^ating with tlui station, the stump-planting
svstem beino- used.

IMPROVEMENT OF OLD COFFEE GROVE.

As already mentioned in a former report, 10 acres of old cott'ee

lands were di\ ided into 10 stjuare plats of 1 acre each and nund)ered

from 1 to lo. (PI. XXIII, tigs. 1-4.) The crop produced on these

plats ]»eforo any experiments were made was ascertained, with the

following results:

Prodacl i)f 10 Kcrr.s of Porto liican coffee in tlie hnrrlo Ano)i, didricf of I'once,

Porto Rico, 1902.

Acre No.
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Tin- cost per 10(» pounds of li.i ixcstiiij^ and iiiarkotinj'' rotfec was a,s

follows:

i'i.kin;: ^1. 16

I'lilpiii;,', liiilliii;.', ami diving 60

Traiisportiiij; hcrrirs from field to factory 10

Transporting to Pomr inarki't 25

Total per 100 pounds 2. 11

After the harvcstiiio- of the old crop tiie whole of the lo acres were

carefully weeded and the coti'ee as well as the shade trees provisionally
and roiiohly i)ninod, in)inediately after which operation acres num-
bered 1, 3, 4, and S were selected for makino- a beginning for the differ-

ent improvement experiments. For this purpose each of them was

divided into 4 scjuare plats of one-<iuarter of an acre each, making a

total of 1() plats, num])ered from 1 to KJ. The first 4 nmiibers being
of the original acre No. 1, the second of acre No. 3, and so on.

The following operations were then undertaken:

Plat No. 1. Experiments were made Avith legmninoiis plants as fer-

tilizer. All vegetation except coffee and shade removed. Coffee, dis-

tanced at practically 8 by 8 feet, by removing all trees at less distance.

Cowpeas were planted and after they had come up ver}"^ nicely were

plowed under.

Expenment ivith jjktnt distances.

Plat No. 1 .

Plat No. •>
.

Plat No. :{.

Plat Is o. 6.

Spaced.
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Senate Doc. No. 148. Plate XXII.

Fig. 1.— Porto Rico Station—Coffee-seed Beds Under Artificial Shade.

Fig. 2.-Porto Rico Station-Coffee Crop, 1901. Leaves Removed in 1900 to
Combat Leaf Miner.
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RENOVATING OF OLD COFFEE PLANTATION.

Plat No. 13. All coffee and shade removed; plowed, harrowed, and

planted to soja beans.

Plat No. 14. All coffee removed, shade left.

Plat No. 15. All coffee and shade removed; plowed, harrowed, and

planted to alfalfa.

Plat No. 16. All coffee and shade removed; plowed and harrowed

and planted to cowpoas.
Tlio soja beans, after comini^- np nicelv, were damai^od b}' heavy

rains, l)ut afterwards recuperated and are now doino- fairl}^ well.

The alfalfa was entirely destroyed b3" heavy rains after having come

up nicel}.

The cowpeas came up ver}- nicely and grew luxuriantl} ,
and were

plowed under before the beans had entirely ripened. After some
further preparation the plats will be set to new coffee trees from the

nursery beds.

EXPERIMENTS WITH NEW COFFEE.

The object in view is to improve upon the present condition of

coffee trees in Porto Rico. Generally speaking this may be done in

two different wa3's
—

(1) improvements in the Porto Rican coffee and

shade trees themselves, and (2) improvements in the Porto Rican coffee

by cross ))reeding, )»udding, or replacing by foreign coffee and shade

trees.

In order to make experiments along these lines possible, a part of

the y.o acres of virgin forest mentioned in last annual report has been

cleared and a road made through it. Two houses for the foreman

and laborers have lieen l)uilt. An imaginary line running north and

south through the center of the tract divides it in two parts. To
the east of this line experiments are conducted with Porto Rican

coffee and shade and to the west with imported varieties of coffee

and shade trees.

Seed and nursery ])eds have })een constructed, in which seeds from

differcMit sources have been planted. Among these were seven kinds of

coffee imported from Brazil, which, however, owing to having })een sent

in ))ulk. and, in general, in a ver}' bad and poor condition, did not

come up at all. Several kinds from the Hawaiian Islands and Cej'lon

came up with fine results and have been already planted in the field.

Coffee seed from Porto Rico, well prepared, all came up with exceed-

ingly good results. To continue experiments with imported coffee it

is desirable to secure as rapidly as possible seeds of a large variety of

foreign matcM'ial, and I would recommend giving the procuring of this

material special attention.

K\})eriments with diflerent plant distances have been l)cgun by

planting coffee at distances of 12 by 12, 10 by 10, 8 by 8, 6 by 6, and
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i l)y 4 feet, uiul llie shade trees, wliicli are re[)re.sent<itive of Porto

Rico, liave been planted hetwocii them.

COFFEE LEAF MINER.

So imich damat,^e is ciiused hy thi.s insect thiit experiments in exter-

miiiatinii- it hv collectinj^f and destroviny all infested leaves have been

tried on several occasions. The first attempt was made at Mammeys
on a patch of old coffee, in which nearly all tlu^ leaves were infested.

After pickin<i' there were so few leaves left that the following' crop
was \-erv much r(>diiced. The succeeding;" one, how(»vei', was very much
better.

The new nurser\' beds ai'c situated in the \iru-in forest, a ])art

of which has recently been felled and burned. Thei'c is no coti'ee

growini;" neaici- than 1,000 feet of these beds, and they arc further

sheltered by strips of stjinding forest which act as wind-breaks. Not-

withstanding this isolation, these beds sufl'ered in the beoinning of

May from an extremely heavj' attack of leaf miner. As a remedy all

the heaves attacked were continuously cut off and ])urned. The growth
of the plants was retarded considerably, but they recuperated and ai'e

now in ver}- tine and health}' condition, without any sign of the leaf

miner.

At the station headquarters in Mayaguez the cti'ect of i)icking the

leaves is being tried on an isolated patch of about one acre. The pick-

ings arc being made at intervals of about two weeks, and a complete
record is kept of the time required and the lunnberof leaves collected

at each picking.
The indications are that this method of extermination would ]m)ve

such a stupendous task that it would l)c out of the question.

REPORT ON OBSERVATIONS IN PORTO RICO.

By Prof. F. S. Earle, nf the New York Botnniral (Uinlen.

In accordance with the instructions of the Director of the Office of

Experiment Stations, 1 visited Porto Rico for the purpose of studying
its horticultural possil)ilities and of making observation on plant dis-

eases. Owing to the short time at w\\ disposal, it was impossible to

make any extended investigations. The following notes are the result

of a brief and hurried inspection of a small portion of the island, and

are to be considered as suggestions indicating some lines along which

work is needed, rather than as giving results of permanent value.

The horticultural crops now attracting most attention in Porto Rico

are oranges and pineapples. Bananas are grown extensively, but mostly
in the interior, where difficulties of transportation w'ould prevent their

becoming an article of export. Some of the lowlands near the coast

are well adapted to the culture of bananas, and there seems no reason
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why they could not be grown there proHtuhly for the United States

market. At present tlie subject seems to be receiving- no attention.

To successfully develop this, or in fact any other branch of the fruit

business, better transportation facilities will be necessary. The present

steamer service is poorly adapted for the transportation of perishable

fruits.

Pineapples thrive in many parts of the island. The finest ones

seen were in the neighborhood of Lajas, southeast of Majaguez. A
juunbcr of acres arc grown here for the Mayaguez and Ponce

markets. Some have been shipped to the States, but usually with

unsatisfactor}' results, and the impression prevails that Porto Kican

pines do not ship well. This is not remarkable when we remember

that they are hauled in hulk often 15 miles in ox carts over a very

rough road l)efore being packed for shipment. Under these condi-

tions it would be indeed astonishing if any arrive in good condition.

The completion of' the railroad now building between Mavaguez and

Yauco will make it possihle to deliver these at the seaboard in good

condition, when their shii)ping qualities can be fairly tested. There is

now a considera])le connnercial ])lanting of pines in the neighborhood
of San Juan. Some shipments from this region are reported as prov-

ing satisfactory and as carrying w(^ll. 1 see no reason why the grow-

ing of pin(»s should not l)ecom»» a large and profitable industry. A
small (aiming factory has been esUiblished at Mayaguez, which, if suc-

ce.-«sful, will lead to a largely increased home market. Pineapples

seem verv healthy in Porto Rico. No diseases or serious insect pests

were observed.

Many thousands of orange trees have been planted during the past

two years, and the indications arc that these plantings will be largely

increased in the near future. The prospects for developing a success-

full oranw industrv seem verv fiattering. There is an altundance of

suitable land at reasonalile prices. The quality of the fruit is good.

Cheap labor, cheap freight rates, and the a])sence of tjirifi' charges will

make it possible to place Porto Kican oranges on the American market

in competition with those grown in other countries. The climate is

favora))le, and so far no diseases or insect pests have been observed that

are not to be encountered elsewhere with equal severity. Numerous

kinds of scale inse(;ts occur, any one of which would be capable of doing

great harm, but, as will l)e shown later, each seems to be held in check

>)y one or more natural enemies. The Inisiness is still in its infancy,

none of the recently jjlanted groves having reached bearing age, and

unforeseen troubles may, of course, develop; but the occurrence of old,

healthy, and j)roductive sweet seedling trees in all parts of the island

argues well for the future success of the industry. Many other trop-

ical fruits occur in Porto Rico. \\'ith the development of transporta-

tion facilities, especially when refrigerator transportation can be
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socurod, soiiio of tlu'sc may hccoinc proiitaMf aI•ti('l(^s of expert.

There are, however, many dilliculties, aside from those of transporta-

tion, in makino* a prolitahh' market for new and untried fruits, and

attempts in this direetion should be made cautiously and, at first, on

only an experimental scale. A few thrifty grapevines were observed

in the neigliborhood of Ponce. Judging from observations made in

Jamaica, it is prol)al)le that some of tlie European or Califoi-nia varie-

ti(\s ( Vlflsin.nlfer<i) will thrive well on the southern or dry side of the

island, and that they will ripen their crops well in advance of Cali-

fornia, proba])ly dui'iiig May and June. If this })r()ves to ])e a fact

tlnMr cultivation would be prolitable, provided adecpiate transportation
facilities ct)uld be secured, since the American market is bare of grapes
at this season.

NOTES ON DISEASES AND INSECTS.

ORANCxES.

Orange scab {Cladosjyorium. sp.).^'
—This is the only fungus disease of

the orange that was o])served. It causes wart-like swellings and dis-

tortions on the leaves and fruit. It does not often attack sweet

orang(>s, but is usually confined to the sour oranoes and the lemon. At

present in Porto Rico it is doing no serious damage except to sour-

orange seedlings in the nursery. A little more care in locating seed

beds and mirseries at some distance from infected sour trees will pre-

vent injuiT from this disease. It is imwise to plant nursery stock

between the rows of orchard trees on account of the danger of the

spreading of diseases and scale insects. Spraying with Bordeaux mix-

ture or the ammoniacal solution of coj)per car])onate will protect trees

from injury by scab. Spraying oranges with fungicides should only
be resorted to as a last resort, as such sprays will kill the fungus
enemies of the scale insects that are mentioned below.

Scale insects.—Four dift'erent scale insects were observed on the

orange, any one of which would do great damage if allowed to multi-

pi}' unchecked. Fortunately, a hymenopterous pai'asite and several

fungus parasites are doing much toward destroying them. Judging
from the thrifty condition of most of the old seedling trees, it seems

reasonable to hope that these natural enemies will in the long run be

able to prevent serious damage. The fact remains, however, that many
individual trees are now suffering seriously from scale, and planters
should provide themselv^es with the necessar}^ apparatus for spraying
these infested trees. It is doubtful if general spraying is either

necessaiy or advisable, since it would tend to destro}^ the friendly

« Swingle and Webber, IT. R. Dept. Agr., Division of Vegetable Physiology and

Pathology Bui. 8, 1896, j)]). 20-24.
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parasites. Tii order of abundance, the orange scales observed were as

follows:"

(1) The purple scale {]\fytilaspis citricola).
—This is probably' the

most abundant and widely occurring orange scale on the island.

When numerous, especially on young trees, it does much harm. For-

tunately, it is heavily parasitized by a minute hymenopterous insect

and by at least three parasitic fungi. The hjanenopter alone nmst be

very eti'ective in keeping down the numbers of the scale, since on many
of the trees more than three-fourths of the mature scales were bored

by the escaping parasite. Of the fungus parasite, one was the well-

known red-scale fungus, Sp>hxrostUhe cocvopliilK. This occurs some-

what widely, but at the time of ni}' visit, the close of the dry season,

it was nowhere abundant. It pr()])ably spreads rapidl}^ with the )>egin-

ning of the rains, and is doubtless a factor of importance in keeping
down this and other scales. This fungus can be easilj^ cultivated in-

the laboratory,'' and in moist weather the cultures mixed with water

can be successfully used as a spray for introducing the fungus on trees

where it does not occur naturally. Another widely occurring fungus
forms a l)lack coating over the scales. The individual l)lack masses are

small and rounded, 1 to 2 millimeters in diameter, 1)ut they are crowded

together and often somewhat confluent over consideral)le areas when
the scales are abundant enough to form an incrustation. At lirst

these black masses are sessile, ])ut at length some of them are more or

less stalked and become <}uite hard. In most of the material secured

no spores are present and the systematic; position of the fungus remains

in doubt. There can be no question of its parasitic nature, since at

tirst it is confined exclusivel}' to the s(;ales and can be lifted away
with them. The fungus seems to grow leather slowh", but when the

scales are abundant it eventually destroys them over large areas.

The trunks and lim])s of man\' of the old trees on the island are black-

ened ))y the remains of this fungus. Some crude attempts at securing
artiticial cultures were made, but so far without success. What was

probably this same black fungus was sent to the writer some years ago

by Prof. W. M. Scott, State entomologist of (Jeorgia, on San Jose

scale from the southern part oi^ that State.'" There is a fragment of

what seems to be the same fungus in the P^Uis iierbarium on orange

twigs fromUmtitilla, Fla., collected by C. A. Hopkins, and sent to Mr.

Ellis ])y ]Miss E. A. Southworth, then of the United States Department
of Agriculture. The specimen is accompanied by notes aad drawings by

«For the (k'tenninatioii of tliene scales and much other assistance I am indebted

to Prof. (). AV. Barrett, eiilomolof^ist of tlie Porto Kico Experiment Station.

''Rolfs, Florida Sta. Bui. 41, 1897, pp. 527-531.
* Professor Scott i)nl»lislied an account of the jiood work done by this funpue in

destroying the San Jose scale in I'roc. Georgia State Hort. See, 22 (1898), pp. 69, 70.
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Miss Soutliworth, and it was dcti'rmincd l>y Mr. Kllis as Miji'itoujUon

(/i/rf';e/\iun\ is so roportcd hyliini," Ixit with tlic follow inn- note: "The
nn^asurrnuMits of asci and sporidia arc from the Fiorichi specimens;
those fi'om more northei'n localities have the sporidia mostlv smaller.

'V\w Florida specimens also ditl'cr from those found in (he noithciii

States in the absence of any free margined, thalloid, elligurate suhicn-

lum."

In this specimen the fungus is situated on und among a muss of the

same purple scale, though this is not noted l»y eithei- Mr. Kilisor Mi.s.s

Soutliworth. This is <learly a Myriangium, since the peculiar cellular

stromatic masses ha\(' luunei'ous ascioei-al cavities, each containing a

single sul)oi'l)iculai' ascus, with muriform, hyaline spores. The asci

and spoi'es certainly clo.sel}' reseml)le those of .1/. curtixii^ which is

usually regarded as a synonym of J/] (hiriifl^ and is a frequently

occurring hark parasite on variou.s trees and shrul)s in the southern

States; l>ut l)esides the lack of a sterile etHgurate subiculiun, as noted

b}''
Mr. Ellis, the stromatic masses are flattened oi' slightly curved and

not somewhat cup-shaped, as is usual in JA ciirf/sll. One small piece
of the Porto Rico material shows asci and spores that agree perfectly
with this Florida specimen. The others noted above are sterile and

of a harder consist(Micv, although the vouni^ stayes look exactlv like

the ascus-bearing .specimen. The further study of more abundant

material will be necessaiy for a full understanding of this interesting

species.

The white fungus, described below under Lecanium, was occasion-

ally found on tli(> purple scale, })ut only when it had crept over from

neigfhboring infected individuals of the Lecanium. It does not seem

to be primarily a parasite of the purple scale.

(2) The chaify scale {Dtaxjris pent<i<i<nui).
—This occurs ver}- com-

monly on the oi'ange, as well as on various other trees and plants. It

is attacked to some extent by the black fungus mentioned above, l)ut

no other parasite was o])ser\'cd on it. On account of this lack of

enemies it seems to be increasing more rapidh' than either of the other

orange scales and is, perhaps, more likeh' than any of the others to

become seriously troublesome.

(3) The ''''

aiit cojo'''' {Lecanhitn hemisphaeficum).
—This well-known

greenhouse pest occurs on the orange in Porto Rico, usually attacking
the young succulent twigs. It is heavily parasitized by a minute,
white mold-like fungus ''(^Sy-'^-'/'o/r/V'////;;/ (?)sp.) that is first seen protrud

ing from luider the margin of the scale, but it soon completeh- envel-

opes and destroys it. The fungus produces immense numbers of

exceedingl}' minute conidia that serve for its rapid propagation.

«North American Pyrenoniycote.'*, 1892, p. fi21.

''This fuiigiLS panu^ite occurs in (rrenada ami Barbados. See Scale Insects of the

Wast Indies. H. Maxwell-Lefruy, West Indian Bui. M, l!t02, p. :^14.
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These are doubtless scattered to some extent })3'the wind, ))iit it seems

proba})le that they are more often inadvertentl}- carried from the

diseased to health}- scale by the small ants that always accompany this

scale and can be seen running- al)out amonj^' them in great numl)oi"s.

With the beoinnino' of the rainy season the funt^us was nudtii)lying

with <,^reat rapidity and seemed abundantly able to hold the scale

ertectiveh' in check. In fact on many trees it had alread}' been com-

plett'ly exterminated."

(4) Tlie red ^rale {Aftpldiotits Jiciix).
—This scale was observed in

several localities, but nowhere abundant enouj^h to do nuich harm. It

infests both the leaves and twigs. It is occasionally pai'asitized by the

white fungus mentioned above, but not to the same extent as the

Lecanium.

Otlii r <>i'<ni(i<' //^svY'As'.Two species of beetles belonging to the Cur-

culionidic were observed feeding on orange foliage. Thev are of

about the same size (1 centimeter long), one being brown in color; the

other liirht "-reen. The green one was nuich the more abundant, and

in some ?ases was seriously injuring the foliage. Whether, like the

related Pra'podes in .Jamaica,'' the larval stage fed upon the orange
roots was not (h'termined. It would doulitless be practicable to pro-

tect the trees from this injury by spraying with Paris green.

A larg«' })rown beetle {LdcIinosteDut sp.), closely reseiul)ling the

May beetle, was abundant in the orange groves. Round holes, ii centi-

meter or more in diameter, were oftiMi ol)serve(l in the ground near

the base of the trees. On digging down one or more pairs of these

insects were alwa3's found. They did not seem to be feeding on the

roots, and whether they were there for oviposition or only for shelter

could not be determined. At night they emerge and tly al)out freeh'.

The lar\a is prol)al)ly a "whit<>grub" feeding on plant roots, but

whether paiticularly oji orange roots is doubtful.

One species of small black ant occasionally does damage by gnaw-
inii' the bark of vounjx trees both below and above the surface of the

ground. In some cases trees have been girdled and killed l»y them.

The ants l)uild little runwaj's covered with particles of earth cemented

together on the trunks of the trees where they are feeding, so that it

is comparatively eas\' to find those trees that are being attacked. Some

planters claim good results from brushing off these runways and apply-

ing a ring of coal tar to the l)ase of the tree. As coal tar is often

dangerous when applied to the Iwii-k of young trees, it was suggested
to substitute a rosin mixture like a thin, sticky grafting wax, to be

applied with a brush. This would cover and promote the healing of

"SiiKi- my rftuiii !<> New York I liavc IouihI llu- saiiif fiiii'^us on tlie Hcale in the

firfcnlniuse of the New Yurk Botanical (Janlcii.

''.Toiir. \. V. I'.ot. Car.l., -t (UK):!), |..
s.
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injured places and would |)i-()l»at)ly provcnt further attacks. 'I'heso

ants do not socni to live in lar^c Wurrows or '"ant hills," so it is ditii-

cult to destroy them with carl)on bisulphid.

COFFEE.

Coti'oe has lone- h(>en the loadine- agricultural cro]) of J*orto Rico.

A lai"o;o part of the hill lands of tiie, interioi* are ])i"()bal)ly lu^ttor

ada[)ted to coti'oo than to any other commercial product. Owing to

discouraj^ement oxer the losses caused by the disastrous hurricane of

18}>J> and to the continued low prices, many of tlie estates ai"e b(Mn|r

greatly neglected and the production has fallen fai' below what it

should be from so large an acreage. On only too many of the estates

W(M'ds and l)ushes are allowcul to grow among the coffee unchecked,
and the bananas, originally i)lanted for shade, have nudti[)lied thi'ough

neglect until the coffee is being smothered. In many cases the trees

were too closely planted in the first place and, with this overshading
and no attempt at pruning or training, they have spindled up into

slender, feeble bushes that are uttei-ly unable to bear a satisfactory

crop. Evidently, the greatest need of the cofi'ee industiy is for a

reform in cultural methods. While coffee may require a certain

amount of shade for its best development, it is certainly true that

overshading and neglect are disastrous. Experiments to determine

the proper amount of shade, the best kind of shade trees, the best dis-

tance for planting, and many other practical cultural questions are

being undertaken by the Porto Rico Experiment Station at its substa-

tion on the Carmelita estate in the hills north of Ponce. Under the

af)le supervision of Mr. Van Leenhoff, the coffee expert of the station,

results of great practical value may be expected. A^'hile neglect in

consequence of low prices is perhaps natural, it should })e remembered

that in any industry during periods of depression those producers are

best able to survive who, by employing the best methods, are able to

increase the total output without proportionally increasing the expense.
Thus in the Southern States, during the years when 5 cents or less

was the ruling price for cotton, those planters who ])y good manage-
ment were able to produce a bale to the acre could still come out even,

or perhaps make a small profit, while those who only produced a third

of a ])ale per acre were plunged hopelessly into debt. It is the same

with coffee. Those who neglect their estates during the present crisis

will inevitably ])e forced out of the business, while for those who by

industr}^ and skill succeed in producing* maximum crops there is still a

reasona>)le profit even at present prices.

Coffee leaf mincer {Leuco2)tera caffcelhi).
—This insect seems to be the

most serious cofi'ee pest in Porto Rico. It is a minute silvery moth.

The damage is done in the lai'val stage when it burrows within the
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leaf tissues, causing the death of irrcoulur ureas 1 to 2 centhueters

in diameter. When several of these dead areas occur on each leaf, as

is often tlie case, the reduction of active leaf surface is so o-reat as to

seriously derange the nutrition of the plant. No natural enemies of

this pest were o])served. The larva' are so protected, owino- to their

foedin*^- on the iimer tissues of the leaf, that applications of insecti-

cides would be useless. The only possible remedy that suggests itself

is the laborious one of hand picking and burning the infested leaves.

At first thought this would seem impractical)le with a crop like coffee

on account of the expense. It is probable, however, that thorough
work contiimed for a single season would so nearly exterminate the

pest as to give practical inummity for a number of years. If so, the

expense would l)e amply repaid by the increased yields of successive

crops. The mature insect is so small that it is not likely that it flies

far, and an estate once thoroughly cleaned up would be only slowly
reinfested. This method of treatment is at least promising enough to

deser\'e a practical test. A thorough stud}' of the habits of the adult

moth might suggest some means by which the insect could be more

clioai)ly conil)ated while in this stage, but in the al)sence of this knowl-

edge no plan of attack can be suggested. The injury done b}" this

insect is serious enough to demand a thorough investigation of its

habits and life history.

Stllh(()ti leaf spot {StilhuDi fiavidimi).
—In moistcr locations, and

especially where ovcrshaded, coft'ee leaves arc also nuich spotted l)y

this fungus. The Stilbum s})ots can easily be distinguished from
those caused l)y the leaf miner by their lighter, nearly white color and

regularly rounded outline. They are usually about 1 centimeter in

diameter. The leaf miner spots are brown and irregular in outline.

At certain times the fruiting bodies of the fungus can be seen with

the naked eye abimdantly scattered o\er the spots. They consist of

minut(% i)ale, yellow stalks, 2 to 8 millimeters high, ending in a small

enlargement or knob. AMiile the Stilbum disease is rather troul)le-

some under present conditions it is not to be specially feared, since it

only occurs where there is too nmch shade and moisture. It can be

completely controlled by a proper thinning of the plantations and the

cutting out of excessive shade.

SclerotiK)!! il) Jeafhiight.
—A peculiar disease of cofi'ee foliage was

obser\ ("d at one spot on the Carmelita estate. The above name is pro-

visionally suggested for it. although no true Sclerotia were found. -

The underside of the leaves were covered by a thin weft of delicate

white mycelium. On the petioles and twigs this myceliiun was gath-
ered into thick, tough i)rownish strands that advanced rapidly up the

stems, spreading out again into a delicate white weft as each leaf

was reached. No spore forms were ol)served, the fungus having the

appearance of the mycelium of some of the hymenomycetes. The
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iiifoctod li'iivos soon hhu-kciu'd and aftci" a I inic dropped. No trees

had IxMMi (Mitindy killod hy it, l»nt all within the intcctrd area (soinc-

ihin^- h'ss than an acre) wcri' badly injnr('<l. It seems to he spreading

rai)idly in concentric circles, and it was strongly advised that all the

infected trees be cut down and ))urMed. The disease was not observed

at any other })oint, and it is hoped that it is not widely distributed.

If it should ever become prevalent it could doubtless be held in check

by spraying with Bordeaux mixture, but for occasionrd sporadic out-

l)reaks the cutting and burning of infected trees seems better and

safei'. The name given above was suggested l)y the close resend)lance

of this disease to one that occurs (|uit(> frequently on pear and other

fruit trees in southern (i(M)rgia, Alabama, and nortlu-rn Florida.

During the season of midsunmier rains this fungus spreads out over

the twigs and foliage nuich as with this coffee fungus, l)ut during the

winter it assumes the form of brown sclerotium-like masses on the

older twigs. The rainy season had ])egun when the coffee fungus Wiis

seen in Porto Kico. AVhether it forms Sclerotia during the dry sea-

son or simply exists in the form of the thick brown strands noted

above could not be determined.

CoifW root rot.—On one estate in the hills east of Mavaguez a serious

root disease of coffee was o])served. The roots are gradually killed by
the growth of the delicate white m^^celium of what is prot)ably some

hymenoniycetous fungus. This spieads slowly underground from

tree to tree. Unfortunately, the
"
guaba,"" one of the leguminous trees

most wideh' planted as a coffee shade, is attacked ])y the same disease.

In fact, it seems moie susceptible than the coffee, since the diseased

areas often seem to start from a dead or dving "guaba" tree as a cen-

ter. Root diseases of this class are very difficult to combat. It may
be necessarv to entirely a})andon the cultivation of coffee on badly
infested areas. If so, it becomes a matter of prime importance to

know what alternate crop could ])e safely planted on such infested

lands. Where the disease is conrined to certain sn)all, well-defined

areas it can be kept from spreading b}^ digging and keeping open a

deep trench around the infested areas, going deep enough to get well

below the lateral spread of the roots. All trees within the area should

be dug up and l)urned and no others planted for a period of j'ears,

since such fungi are usually very persistent, living on the dead roots,

etc., in the soil. The disease was only observed in this one localit}',

but reports from various parties indicate that it is somcAvhat widely
scattered.

Mealy hug at the root.—On examining the roots of certain feeble-

looking trees they were found to be infested by some species of mealy

bug. Lack of time prevented a sufficiently thorough investigation to

determine whether such cases are abundant enough to cause material
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clain:i<j;e. The trees in (lucstion liad l)een stunted ))y overshudinj^ and

neglect. It is doul^ttul it" this tioubh* will prove a serious one wiiere

trees are in a condition of vio'orous growth.

Lrdf-intlncj hi.srctti.—A small gray beetle Ix^longing to the Curcu-

lionida' is doing much harm by gnawing the expanding terminal buds

on the young twigs. As the leaf tissue gets older and harder it does

not seem to be attacked. On some trees almost every bud had been

gnawed and the young shoots very much injured. A few other unim-

portant leaf-eating insects were observed. Spraying with Paris green
is the indicated remedy in those cases where the damage is sufficient

to justify the expense.
lilat-k aphis.

—The young twigs of coflfcc are at times l)adly infested

by a lai'ge black aphis (species not determined). At the time of m}"
visit these were comparatively scarce and almost every individual seen

showed evidence of being parasitized, probably by some hymeu-

opterous insect.

Coffee scale {Lecanium sp.).
—A large brown Lecanium (probal)ly

Z. hemisphairiciu)i) is also at times al)undant and destructive, attacking
the young growth and also the berries and peduncles. At the time of

my visit but little of this scale could be found and that was heavily

parasitized b}- the same white fungus (Sporotrichum ?) mentioned

al)()ve as attacking this scale on the orange. This fungus is so etfective

in destroying the Lecanium that it is to be hoped some \\?i\ may be

found for successfully cultivating it in the lal)oratory, so that it can be

artiticialh- introduced when natural infection fails to occur.

SUGAR CANE.

Next to coti'ee this is the most important connuercial crop of the

island. Owing to lack of time, it was impossil)le to make more than a

casual investigation of this crop, and onh' one disease was noted. On
the beautifully lying level coast lands, where cane is mostly cultivated,

it would seem to be entirely pnicticable to use horse machinery in

preparing and ditching the land and in cultivating the crop to a nuich

greater extent than is now practical. The present excessive depend-
ence on hand laljor greatly increases the cost of production.

Sinfdi'-cane root rot.—On entering Ponce by rail from Yauco con-

siderable areas in certain fields were noted from the car windows where
the 3'oung rattoon canes were very pale in color, in fact, almost milk

white, and whose growth was very feeble. On visiting these fields

the old stul)ble and the })ase of the voung canes was found to be envel-

oped in a mass of the white mycelimu of some hymenomycetous fungus.
No fruit bodies of the fungus were found on the stubble or on living

canes, but on some pieces of old cam; lying on the ground well-devel-

oped specimens of a jx-culiar white Schizophyllum were found. The
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disease rosoinblos closely the M:ir:isinius cane disease of liarbados,"
and some of the other islands. It is ])()ssihl(' (hat it will ])r<)ve to be

this disease, hut the synii)tonis arc slii^htly dill'cMcnl, and no fruit

l)odie.s of the Marasniius eould he found. Sfkiz<>j)}tijlhLiii. lolxttnni i.s

known as a wound parasite in .Java,* so it .seems possible that the

Schizophyllum found on the old canes may be connected with this root

trouble, but no direct evidence of such a connection was secured.

Laborers were nt work di<icinii^ out the dead and dyino- hills with hoes

and replantino- them. This will doubtless prove to be a waste of labor

as the soil is so well sto(dvcd with the funoms that the new cuttinirs

will soon eontrat't the disease. Such areas should be at once plowed
up and not replanted to cane for a term of years. So far as observed

the disease was mostly confined to certain areas of poor, white, rocky

soil, and it was only seen in this one locality. It is hoped that it will

prove to ])c oidy a local outbreak. 'J'hc soil on which it was found

w^as poorh^ suited to cane in the first place and ou^ht not to have been

planted to this crop.

TOBACCO.

Tobacco is an important crop in Porto Rico. The ((uality of the

leaf grown in the open is good, and recent experiments show that

under cheese-cloth tents a wrapper leaf of the finest quality can be

produced. It was offseason at the time of my visit, so that the only

plants seen were those that had produced the regular crop and one

rattoon or sucker crop that had been harvested and were now growing
a second sucker crop that was being allowed to run up to seed. The
indiscriminate saving of seed from such old and exhausted plants can

hjirdly be a wise practice.

Tohacco wilt.—In one small field in a sandy river })ottoin near Ponce, a

portion of these old plants were seen to be dying from some wilt disease.

On pulling up the freshly wilted plants one or more of the fibrous

roots were found to be brown and paitially rotted, while the brown-

ing had extended up in irregular patches on the main root or crown
until this had been girdled. In some cases this browning extended up
to the surface of the soil. The disease seemed to involve the ])arkand

cambium layer, but did not at first penetrate to the hard, central, w^ood}^

tissues and did not discolor the vascular bundles. No fungus was
observed on the freshh' killed tissues. An agar tube inoculated on the

spot with a fragment of the discolored tissue of the cambium layer has

developed an abundant growth of bacteria, but no fungi. It has not

been possible to make further studies of this disease. It should be

carefully investigated, as it shows characteristics that might make it

dangerous.

« See A. Howard, Diseases of Sugar Cane in the West Indies, Annals of Botan)',

17 (1903), pp. 391-413.

SRaciborski. See a review in Centbl. Bakt. u. Par., 2. Abt., 5 (1899), p. 169.
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COTTON.

Cotton culture is beoiniiinu- to iittmct some attention in Porto Rico.

I saw no ticlcls of cotton, but scattered plants of the perennial O'ossyj)-

iuv) harbadense were not unconmion along the roadsides. These thrive

so W(>1I under conditions of absolute neglect that there can be no doubt

as to the success of this crop when properl}^ cultivated. Two leaf

diseases were noted.

The true cotton rust.—The true cotton rust ( l^rr(7o (/oi^sypii) was col-

lected on some of these wild plants near Mayaguez. It has heretofore

only ])een reported from Ecuador. It causes small purplish-brown

spots on th(^ leaves and would proba])ly cause them to fall prcmaturel}-.

It is not, however, likely to prove particularly troublesome. It is

entirely distinct from any of the diseases that have been called
"

cot-

ton rust" in the United States.

Cotton areolate milde^v.—This well-known disease of the Southern

States, caused by Bamular'ia areola^ also occurs on leaves of the wild

cotton near Mayaguez. It produces white, frosted patches on the

underside of the leaves. It is a disease of secondary importance,

mostly occurring oidy on rank plants in moist places and doing but

little harm.

COCOANUTS.

Cocoanuts are widely planted in Porto Rico. For the most part

they seem ([uite healthy. No trace of cither of the serious diseases

found in Jamaica'^ was ol^served. In the neighborhood of Ponce

man\- of the trees were 3'ellow and some were dying. Inspection
showed that the troul)le was caused by scale insects. Fortunate!}", a

lepidopterous larva was present in some numbers feeding on the scales.

Specimens were secured l)y Professor Barrett, and it is to be hoped
he will succeed in rearing them. Unless this or some other enemy
of the scale multii)lies very rapidlv, a munber of trees in the neigh-
borhood of Ponce Avill be lost, as they are ver}' l)adly infested.

CACAO.

This crop has so far attracted hut little attention in Porto Rico.

Tliei-e are, however, some })lanta(ions and others are contem])lated.

Only a few o])portunities for obsei-\ing this crop were found, and but

two diseases were noted. Some complaint was heard of losses of trees

from root rot, l)ut no cases were seen.

Cacao die had' .
—Certain trees that w(>re growing in dry exposed

places were gradually dying hiuk fioni the tips of the branches. The

appearance was something the sann^ as where trees arc sutfering from

«Si't' Roj>ort on a trip to .Tanmi<-a. Jour. New York Bot. Gard., 4 (1903), pp. 4-7.

Is. Doc. 148, 58-U 30
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soino root tiouhl*', Itiit in those cjiso.s the roots were normal. The ])ark

on tho u])per more exposed side of the twites and hranchcs was seen to be

brown and diseased for some distance^ in ad\ance of the death of the

h'a\es. Some small ])ustules were observed on this diseased area con-

taining:: rather innnature pycnidia with lar^o oval, continuous, colorless

sporules. In this condition the fun^j-us would be classed as a Macro-

plionia, but its appearance sugj^osted that at full maturity the sporules
would probably become brown, when the}' would be classed in Sphse-

ropsis; or, if the spore became divided into two cells, in Diplodia.

The sporules in the latter oenus often remain for some time in this

colorless condition before dividing and turning brown, A similar

djnng ])ack of cacao limbs occurs in (Ji'cnada,'' caus(>d
))}• J)ij)fodia

caauticola^ P. Henn/' It seems probal)le that the Porto Kicaii fungus
will prove to bo this species, ])ut unfortunately the material secured

docs not full}' settle the question.

Cacao pod rot.—The same pod rot noted in Jamaica'' occurs in Porto

Rico. It usually attacks the blossom end lirst, finall}'^ involving the

entire pod. The tissues turn l)rown and are somewhat softened, and

the surface is soon covered b}' a white mold-like growth. This con-

sists of delicate filament bearing great nimd>ers of very minute oval

spores. In agar cultures larger oblong septate spores are produced,

showing that it is probably some species of Fusarium, though the

spores are straight, not curved as is usual in this genus. Three rots

of cacao pods have been described from the West Indies,'^ but this is

clearh^ different from either of them. It promises to be quite

destructive, especially during wet weather and where trees are

overshaded.

PAPAW.

The papaw {Carica 2'>apay(i) is a conspicuous tropical fruit and one

that seems to have some commercial possibilities. The tree comes

into l)earing when less than a year old and produces enormous crops.

The ripe fruits, which arc about the size and shape of a muskmclon,
have a very sweet, rich flesh that is liked hy many people. With

refrigeration the}^ could doubtless be transported succcssfulh' to north-

ern markets, where thev would in time win a recognized place. The

green fruits are boiled and used as a vegetable. Recently some inter-

est has been attracted to this crop by its use for the manufacture of a

«The Fungoid Diseases of Cacao in the West Indies, Albert Howard, West

Indian Bui. 2 (1901), pp. 203-205.

^For a further discussion of this fungus see Diplodia cacaoicohi, V. Henn, a para-

sitic fungus of sugar cane and cacao in the West Indies, Albert Howard, Ann. of

Bot., 15 (1901), pp. 683-701.

c Jour. New York Bot. Gard., 4 (1903), p. 9.

<^See Mr. Howard's paper on Cacao Diseases, referred t(j alwve.
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digestive agent that it is claimed is ecjual to or superior to animal

pepsin. Unfortunately, the plant seems rather subject to diseases.

Besides the two troultlcs mentioned below, it is attacked and injured

by red spiders during the dry season, and Professor Barrett has

ol)served a bud rot that kills the plant by destroying the terminal bud

and the soft tissue at the apex of the stem. No cases of this disease

were observed.

Papmr ncaJe.—A scale insect, proba))ly Diaspis pentarfona., attacks

the papaw very seriously and is killing a great many of the trees.

No parasites were observed, and spraying will have to be resorted to

to save the trees. So far as 1 know nothing is known as to the resist-

ance of papaw foliage to kerosene or other insecticides, and experi-

ments would ha\'e to be made to determine what treatment would be

safest and most effective.

PdjKiir Je(ifl>J'Hi1it.
—A fungus {Pacciniopsiscart(';r)''y\{ii^ observed in

the neighborhood of San Juan. It forms small (1 millimeter) erumpent
black masses on the under side of the leaves and causes more or less

yellowing of the surrounding tissues. The attacked leaves fall pre-

maturely. It seems more abundant on young seedlings, but was also

observed on bearing trees. The damage done by it is usually of minor

importance, but when combined with the attacks of the scale it hastens

the death of the trees. Spraying with Bordeaux mixture is the indi-

cated remedy.

BEANS AND COWPEAS.

Beans are extensively grown in Porto Rico and constitute an

important element in the food supply. The conunon bean rust (Uro-

m3'ces) was observed, and a few cases of two wilt diseases were found.

Still a third wilt occurs on the cowpea. Neither of these wilts seemed

to be caused by Neocosmospora, the conunon wilt fungus of the

Southern States. They have not been sufhcicntl}' studied for further

comment at this time. As they are probably of considerable economic

importance, they should be fully investigated.

Doubtless many other diseases of economic plants occur that were

not observed during the short time at my disposal. On the whole, the

more important crops do not seem to be unusually subject to serious

diseases. In fact, their production is less heavily handicapped in this

way than in many competing countries; still enough is recorded above

to indicate the need for a careful study of the diseases that do occur.

The diseases of tropical plants have received com])aratively little atten-

tion and the held is a wide and important one, sinct' tropical products
seem destined to play an ever-increasing part in the world's commerce.

«Bul. New York B(»t. (Jard., 2 (1902), p. 340. Depi-ribed si)eciniens sent from

SaiiilH'l Island, Florida, by S. M. Tracy.
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Ill tins coimoction attention should ho called to the t:i<t (hat so far

Porto Kico has no lejifal protection aiiJiinstthe introduction of injurious

insects and diseases. The increased interest in the <^n)\\th of horticul-

tural prtxluctsis certain to lead to the introduction of many new species

and vari»'ties of plants. It is hy the introduction of infested plants

that daniicrous insects and diseases are usually disscMuinated. All of

the more important horticultural States have found it necessary to pro-
tect tlu>ir interests by piox idini;- for tiie inspection of nursery stock

of all kinds. It would he wise for Porto Rico to follow their example
aud provide for the etticient inspection of all imported plants.



RFA'inW OF IRRIGATION INVHSTIGATIOXS FOR 1903.

By Elwooi) Meai), Chief of Trrigation Investigations.

The t'ollowiiig is a resume of the iiivestioations in irrio-ation and

drainage carried on by this Office during tiie past season in both the

arid and huniiil portions of the United States and a two-months"' stud}^

of irrigation in northern Italy made by the writer. A comi)k'te report
of the work in some of the States can not l)e given at this writinjr,

because the computations and tabuhitions nece.ssar}' thereto have not

been completed. The special studies in irrigation carried on in the

diilV>rent States will be described separatel}".

CALIFORNIA.

S. FoKTiKK, Director ^Montana Kxiu'rimciit Statimi, in charge.

In 1S>U3 the legislature of California appropriated ^1(),00() to aid this

Office in its investigations in California during the fiscal vears 11)04 and

1905. The agreement for this cooperation provides that each pai'ty

shall contribute ecjually to the expenses, and that the work in 190-4

shall include studies of the duty of water in irrigation and the factors

which influence it; studies of the methods of irrigation employed in

California, with a view to securing the adoption of better methods

than those now in conunon use; studies of loss of water from canals

and flumes through seepage and evaporation and the ])est means of

alleviating the injuries caused, either bj^ improving the construction

of canals or removing surplus water by drainage; studies of the

methods and cost of pumping water.

The climate of California i)ermits of tlie production of special ci-ops,

such as citi'us fruits, grapes, and sugar beets, which have a high

acreage viilue, and which have raised the prices of land and water in

California above those of an}^ other State. This intensive agriculture,

however, occupies but a small part of the irrigated district. Over

4,000,000 acres of fertile lands are now seeded to wheat and barley,

and about 2,000,000 acres in adjacent fields are unproductive sununer

fallow. The average annual leturn from this vast acreage of unirri-

gated land, including the urea sununer fallowed, is probablv not over

^T an acre.

In some of the districts where citrus fruits are grown the high price

of land and water has extended the an^i irrigated until the adoption of

the most skillful and economical methods is neces.sary in order to

469
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serve ;ill the land now IxMiiii' walercd. This makes it iiecessavv to

(let(>nniii(> the methods by which water can he a[)i)lic(l to crops with

the least waste and least loss.

Opinions ditFer anion*,^ fiuit grow'ers in California as to the kind of

fui'row to use in orchard in-iyatioii. Ten years ago the shallow fur-

row was tifcnerally adopted, hut the practice in recent years has been

toward a less number of deep furrows. The chief reason for this

ciian«;'e is the saxing of water due to diminished evaporation. Six

months aeo th(>re was no definite information availal)le as to the

dillerence in evaporation between the two modes of a])prH'ation. Since

.luly last the experiments carried on by this Odice in comparinj^' the

losses due to evaporation in shallow and deej) furrow irrieation show

that when water was aj)plied to the surface of bare soil 03 per cent

was lost by evaporation. When the sanu^ ([uantity was applied in

shallow furrows 3 inches deep the loss was 83 per cent. When applied
in furrows 12 inches deep the loss was onl}^ 62 per cent.

In California it costs from ^5 to $15 per acre to prepare land for

irrio-ated crops. The profits from a given acreage will depend in no

small degree on the adoption of a suitable method and the manner of

pr(>paring the surface and the ditches in accordance with that method.

In order to determine which practice is best suited to a particular

crop and furnish irrigators with reliable information on this branch

of the su])ject, a careful study is being made of the different ways in

which water is used; The field of inquiry has included the furrow,

basin, and check systems of irrigation as well as the various means

used to distribute w^ater in shallow and deep furrows.

Experiments have been carried on during th(> past six months with

the obj(>ct of determining the effect of ii-rigation on the worn-out

fields of the San Joaquin and Sacramento valleys. Cereal and forage

crops are being grown in basins made of galvanized iron and the

(juantity of water added to the typical soils contained in these vessels

varies from nothing to 24 inches in depth over the surface. In so far

as practicable, natural conditions are maintained and the yield in each

receptacle will be compared with the amount of water applied. It is

hoped that, if the crops watered show a marked increase in yield, it

will tend to induce agricultuiists to extend the irrigated area over

regions that are now being cultivated by the aid of rainfall alone.

In recent years the most pronounced extension of irrigation in Cali-

fornia has been due to the use of pumps to provide a water supply.

The abundance and low price of petroleum and the utilization of the

power of streams to generate electricity have been two important con-

tributing causes to this. At the present time crude petroleum costs

about 2 cents a gallon. It seems possible that with better transporta-

tion facilities the pric(> may be reduced to one-half of this. With

such cheap fuel it will be possible for farmers to cooperate in the
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huiklino- of largo contral power phint.s for the o-eneration of electrical

eiieroy by the conaumption of crude oil. This energy can be distrib-

uted to motors on the respective farms of the shareholders and enable

water to be lifted from wells 25 feet deep at a cost of $1 per acre-foot.

It seems reasonable to conclude that cheap fuel, together with the

utilization of the fall c)f the mountain streams, will produce cheap

power, and that cheap power will tend to increase at a rapid rate the

nunil)er of pumping plants. This branch of the investigation in

California is being carried on as follows:

(1) Collecting descriptions of all existing plants and tabulating the

results.

(2) Making field tests of plants in operation.

(3) Measuring the amount of water discharged by different plants

and ascertaining the average duty of water under pumping plants.

(4) Making laboratory tests to determine the efficiency of various

makes of pumps and engines.

NEVADA.

Gordon II. True, Professor of Animal Husbandry, Nevada State University, in

charge.

The legislature of Nevada appropriated $2,000 to aid in cooperative

investigations between this Office and the State agricultural experi-

ment station. A plan for cooperative studies of the duty of water

and the best means of preventing or removing the evils caused by

seepage water by drainage was prepared by this Office and submitted

to the governor. Consideration of this was dela^'ed until after the

time for beginning such studies, and the only investigations carried

on this season in Nevada have been made at the State experiment
station.

These have embraced measurements of the duty of water and deter-

minations of the los.ses from seepage and evaporation in ditches, which

are carried on under the direction of Professor True. In addition to

these Professor True has made two reports, one on the methods of

preparing land for irrigation, and one on certain types of current

wh(>cls in use in Nevada. These reports are a part of a general coop-

erative investigation carried on under the direction of this Office, to

be referred to hereafter.

OREGON.

James Withycombe, Director Oregon Experiment Station, in charge.

The irrigation problems of Oregon are of an exceptional character.

The western and most ])opulous part of the State is humid. To more

than three-fourths of (he people irrigation is a mattei- having no direct

interest, and its development in the arid sections has been neglected.

In the eastern and central portions of the State are large areas, esti-
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mated 1»\ Professor ^^'i(lly(•olIlh(' to include ;>,( 1(10. (!(»(> acres of land, in

which aunicidture is on the horch'r line between ability to jrrow crops
without iri-iuation and failure in 5ittein|)tin<r to do so. Thei-c^ are otluM

lai-«,^e areas ha\ inj,^ ample water su^jply, but where the climatic condi-

tions are not as yot understood. It is therefore one of the most
attractive and at the same time most dillicult tiekU for the conduct of

the studies intrusted to this Ollice.

At a conference held in Poitland, Oreg., under (he auspices of the

chaiuber of commerce of that place and attended tiy the director and
board of trustees of the State experiment station, it was agreed that

the study of the I)est means of utilizing small (|uantities of water and
a determination of the best means of applying it to crops would be a

work of great practical value in the agricultural deveh)pment of the

State. For this purpose special api)aratus has been designed by this

investigation and installed by Professoi- Withycombe, by means of

w hich measurements of difierent (juantities of water applied in irriga-
tion are being made.

At Umatilla G tanks 20 inches in diameter and 3 feet deep have been
installed. They are filled with soil in such a wav as to reproduce
natural conditions—that is, in the l>ottom is placed 18 inches of gravel
and sand mixed, and above this 18 inches of volcanic ash and sand

mixed, which is the character of the surface soil in that localitv.

These tanks were filled and weighed, and then w^ater to 15 per cent of

the weight of the soil was supplied to each tank. Nos. 5 and 6 were

planted to soy beans, Nos. 3 and 1 to Ijarley, and Nos. 1 and 2 are

fallowed. One of these tanks will be cultivated—that is, the soil will

be stirred similarly to cultivating, and in the other it will remain with-

out stirring. These tanks will ))e weighed about every fifteen days
and water supplied to bring them up to their original weight, so that

the exact loss of water from the difierent tanks can be ascertained.

Alongside of these tanks in the same inclosure are .5 plats 3 by
feet each. They are separated by means of sheet zinc cnjbedded into

the ground 3 feet deep, so as to reduce the lial)ility of the water pei--

colating, laterally, from one plat to another. These plats are sup-

plied with eqaal amounts of water, namelv, 15 per cent by volume,

except No. 4. This is subirrigated by means of an iron pipe placed
18 inches below the surface and running about -4 feet throuoh the

middle of the plat, and just one-half the water was supplied to this

plat that was supplied to the others. Plat No. 5 is planted with soy

beans, plats Nos. 3 and 4 arc planted Avith barley, and the other two
are fallowed to be treated similarl}' to the fallowed tanks. Samples
of soil taken from these plats have been forwarded to the chemical

laboratory of the Oregon State Experiment Station for moisture

determinations at the same time the tanks arc weighed.
The climatic conditions of difierent sections of the State are being
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studied for the iniipose of sclcctinj^- loetdities for ('X})erinients to deter-

uiino the l)eneHts of irrioatioii. which will till the subsoil with moisture,
will furnisli :ui etfectivo sup[)leinent to the ruinfuU of the succeeding

summer, and thus add to the certainty and anioiftit of yields obtained.

WASHINGTON.

O. L. Waller, Professor of Irrigation Engineering, Washington Agricultural Experi-
ment Statitjn, in charge.

The most important irrigated district in Washington is the Yakima

Valley. Here the large yields of grain, alfalfa, and fruit have given
hmd and water an exceptional value, and have led to a rapid extension

of the irrigated area during the past five 3'ears. This increased

demand on the stream is making imi)erative better arrangements for

the division of water betwecMi ditches and its more economical use by
farmers.

In addition to the extension of irrigation under ditches already built,

the construction of a numlier of other large works is either under wa}'

or the preliminary arrangements are far advanced. A canal 41 miles

long is being built near Ellensburg; the Indian Bureau of the United

States Government is building a canal to water 20,000 acres near

Yakima; the Sunnyside Canal is being extended to bring several

thousand acres of land under irrigation; and a high-line canal, esti-

mated to cost $3,000,000, is being surveyed. Estimates are being

prepared for the construction of storage reservoirs, and the complete
utilization of this river in the near future is assured.

The measurements of acreage irrigated made by this Office show that

an area of 110,000 acres of land is now being irrigated and that there

is under ditches already constructed an additional area of 130,000

aci'es which can ])e irrigated. This makes a total of 240,000 acres

which can be supplied when the present ditches have been enlarged
and put in better condition. To this can be added a large area of land

along the Colunil)ia River. Near jMa))ton manv thousand acres can be

supplied from the Indian canal, if it can ])e extended in tliat direction.

To furnish the w^ater for this land the natural tlow of the river can be

supplemented by storage. Several natural lakes with a combined

capacity of 240,000 acre-feet can be utilized for this purpose with a

diit\' of 110 acres for each cubic foot of Avater per second. This stream

will serve 300,000 acres of land, but with the duty shown in some of

the measurements made })y this Office, where enough water was applied

to the land in a single season to cover it to a depth of 10 feet, it will

not serve one-third of that area. The work of this Office is to promote
the adoption of methods needed to secure the higher duty.

At the present time there are no administrative regulations to pro-

tect the rights of the dillerent appropriators or to insure economy in
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tho use of water, 'riicsc will Ix' iiulisponsahlf in tlio iioar ruturo, and

tlicaidof (his Otlicc in the ^athcrinj^- of facts needed in ])rei)aiin«i" these

re.<,^iihiti()ns was invoked. As a basis, kn()wled«je of two conditions is

indis|)ensal)U\ One fs the amount of waier now l)(^in<i^ diverted and

the other is the amount which retui'ns as seepa<>v. 'Pliroutiii the coop-

eration of the dillerent ditch owners, Professor Waller and hif^ assist-

ants liave l)een enabled this sunuucr to ol)tain complete measurements

of the volume of water taken from the stream by the different canals.

CompariuL,^ this with the records of the stream's discliarj^e gives an

approximate idea of the percentage which returns as seepage and the

manner in which this alfects the availa])le water supply. Incidentally,

it gives the data for determining the average duty of water through-
out this entire district—one of the essential facts greatly needed l)y

courts, canal compani(\s, and farmci's in organizing tlie distribution of

water over large areas.

Professor Waller reports that this work began on June 20, and that

from this time until August 1 he and his assistant w^ere kept ])usily

emplo^'ed in installing gauge rods, measuring the flow of water in the

canals, and gathering data to show the acreage irrigated. He reports

that everj^body in this valle}^ is interested in the work })eing done, and

that there are urgent requests for information regarding the results;

that some of the parties connected with the large projects are anxious

to know whether there is any water for them befoi'e undertaking the

expenditure of large sums of money in ditches or flumes.

These investigations, to be reliable, must be continued through
another season. The inunense amount of preliminar}' work imposed

upon Professor Waller delayed some of the records, so that another

season will be necessary to get a complete record. He proposes to

put a man in the field early in March in order that he ma}^ get over

the entire section before water is turned into the ditches, check the

gauge rods and canal sections, and determine the conditions regarding

depth of soil water where seepage is an important factor. The prac-

tical value of this work, both to those engaged in present development
and its influence in the establishment of the right kind of laws and

customs for the future regulation of water in this district, justifies its

efficient prosecution.
In addition to these studies an investigation of the drainage problems

of this valley was made under the direction of Mr. P^lliott, as will be

explained in the report of the drainage work of this Office.

IDAHO.

Albert Eugene Wright, Agent and Expert, in ctiarge.

The irrigation investigations in Idaho during the past j^ear were

carried on in cooperation with the State engineer's office. The prin-

cipal fields of this work were in the valleys of Lost River and Haft
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River. On these streiinis there have l)eeii nuineroiis water-rig-ht con-

trovei'sies, and nmeh ill feelino- has l)een (MioHMidered ])etween ditch

owners and settlers because natural conditions niaUe a just division of

the stream's flow exceedingly difficult. The uncertain ([iu\stion is the

extent of seepage losses, both from the main stream and from the

ditches. Mr. Wright made an elaborate set of measurements covering
55 miles of the stream's length. He also measured all of the large

and many of the small ditches, and these, in connection with the

watermastcr's report of acreage, furnished data for the determination

of the duty of ^vater, which varied from 2 acre-feet to SO acre-feet of

water for each acre of land irrigated.

The question which confronts the irrigators in this section is how
far head gates above should be closed to make up for seepage losses

below. There is one place in Lost River where a large part of the

water sinks and then reappears. Except during the flood season it

seems to make no difference with the flow of the lower part of the

stream whether the water in the upper part is diverted or not. The

settlers along the upper section contend that their right to div^ert the

stream should be independent of the rights on the lower section, while

only dcflnite measurements to show that closing the upper ditches

would not l)cnetit them will satisfy the settlers on the lower section

that this contention is a just one. The prior rights on the lower sec-

tion of the stream amount to about three times the average flow of

the river, and this year all of the upper ditches were shut off at the

request of the holders of these lower prior rights.

Near the lower end of the river a large part of the water sinks.

Holders of prior rights along this section contend that it is the use of

water above that dries up the channel, although they admit that many
times as much water as they claim passes the up])er head gates.

Because of tiii^r contention the water master this year followed the

decree rigidly, closed the upper head gates at the demand of the

holders of prior rights below, and turned 80 cubic feet of water per
second back into the river, although the appropriations of these claim-

ants amounted to only H cubic feet per second. Not one cubic foot

per second of this reached the head gates of the holders of these prior

rights.

The data obtained
b}'^

Mr. Wright regarding the location and extent

of seepage losses will enable the owners of the lower ditches to locate

new head gates wh(n"e they can be sure of a constant supply and, as

this season was an average one, the investigations made seem to be

conclusive jind will not need n^petition.

The investigations wer(^ begun too late to determine thi^ duty of water

for the season, hut as (his is altogether subordinate to the important

(juestion of distril)ution, it is pi-obable that duty-of-water measuriMuents

can l)e cairied on more econoniicallv and eflectivelx in other sections.
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The studios on Ktift River iiicludod :il)out 100 miles of tlje strejiin

and included an interestin*^ interstate |)r<)l)Iein. llie irrioa])lo lands

beini^- scattered over 15 t()wnslii])s in Idaho and 4 in I'tah, For the

irrigation of these lands 1(),430 "inches" of water are decreed—a

volume greatl}' in excess of the needs of the land now iirigated and

more than the stream can furnish. These excess rights have given rise

to many hitter personal and neighborhood quarrels, which have been

aggravated l)y the indefinite description of the box through which

these "inches" are to ])e measured.

The decree estn])lishing water rights on this rivei" limits them to the

land named in the findings, but the courts have not upheld this attach-

ment of water to land. The decree also defines the irrigation season

as from April i to October 1, l)ut si)ecifies that water may be used

earlier than April 1 if desired. One irrigator interpreted the word
"earlier" to extend to December, and was heavily fined for contempt.
One difficulty in the extension of irrigation in this valley is the

uncertaint}' regarding rights to underground w^ater where it sinks in

the channel of small streams or reappears in springs. The attempt to

sell seepage water rising on a bench some distance from the river

has led to controvers}'^ and threatened litigation.

The seepage losses in the channel of Haft Kivcr are very great, and

the holders of prior rights on the lower end claim that no water should

be di\'erted until the water reaches the head gates of their ditches, bas-

ing this claim on the ground that the amount of water needed to sup-

ply their priorities, added to the amount lost in seepage, will absorb

all the stream carries. Two or three lawsuits over this question have

cost the State several hundred dollars defending the water commis-

sioner.

The irrigators on Goose Creek, a stream Avest of Eaft River, have

the reputation of ])eing the most skillful and econoujical users of water

in Idaho. Rotation has reached a high degree of perfection, water

being divided into rights as small as a quarter of an inch and the time

of use regulated to the minute. Water rights are dealt in as real

estate and are sold at prices varying from $12 to $115 per inch, accord

ing to the date of priority.

MONTANA.

J. S. Baker, Instructor in Civil Engineering, Montana College of Agriculture and

Mechanic Arts, in charge.

Investigations in Montana have been carried on in the Yellowstone,
Bitter Root, and Gallatin valle3^s. In the Yellowstone Valley meas-

urements to determine the duty of water have been carried on along
one of the large canals, and in connection with this a survcN" has been

made of the entire area irrigated and seepage tests made on a number
of the larger canals. In these tests we have endeavored to make meas-
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uremonts at each mile along the canal. This phin has also been fol-

lowed in our seepage tests in the other two valleys named. In the

Gallatin Valley the duty of water experiments have been continued

bv measurements of the water used on three dilierent farms. We
have also mad(^ seepage tests on the Kleinschmidt canal, Cameron ditch,

and the High-Line ditch of the West Gallatin Irrigation Company.
In the Bitter Root Valle}" three sets of seepage measurements were

made on the river, and similar measurements were made on many of

the larger canals. The studies of the duty of water in the Bitter Root

Valley have included measurements of the quantity used on 15,000

acres of the Bitter Root farm, and at three other farms located at

ditfenMit points in the valle}'.

In a numl)er of localities in western Montana, notably at Great Falls

and in the vicinity of Bozeman, it has been demonsti-ated that crops

can be grown without irrigation, and it is manifest that there are large

areas in the State where the addition of a very small supplemental
water supply, through the adoption of winter irrigation, the conserva-

tion of moisture by proper cultivation, or the construction of small

reservoirs or pumping plants, will lead to the settlement and cultivation

of large areas where complete irrigation is not practicable. The study
of methods for supplementing rainfall by the use of small ((uantities

of water in irrigation is therefore one of the important unsolved prob-
lems of agriculture in Montana, and we have selected, IG miles south

west of Great Falls, a 20-acre tract on which to study winter irrigation

and diflerent methods of conserving moisture and utilizing small sup-

plies. It is intended to select locations in the vicinity of Helena and

Bozeman for conducting similar investigations.

UTAH.

E. R. Morgan, Agent and Expert; W. W. INIcLaughlin, Assistant in Irrigation Inves-

tigations, in charge.

Investigations in Utah involve cooperative arrangements with both

the State experiment stjition and the State engineer's office. Mr. E. R.

Morgan, agent and expert, has been carrying on the work in coopera-
tion with the State engineer's office. This has l)een the determination

of the duty of water in different parts of the Weber River irrigation

system. As an aid to this there have ])een installed in all of the canals,

under the direction of the State engineer, adecpiate head gates and

measuring flumes, to permit of an accurate record of the water

used. The work this year was largely preliminary to more careful

studies next season, Mr. Morgan's time being devoted to putting in

rating flimies and weirs, selecting the localities, and measuring the

areas where dut}' of water is to be studied. All the ex})enses of this

work, aside from the salary and field expenses of our agent, have

been borne either V)v the State or the farmers and canal owners.
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riic I (all l".\|)t'iiiiu'iit Station, icco^iii/inj^" that the tiiiic lias comm'

when water imisl he usiH\ with odiciciicy and ccononiy in orchr to

supply the lands already under dilclies, is niakinj^- a study of the

best methods of distriliiitinti' and usLnu- water and has ecpiipped its

.station with s|)e(ial instruiiUMits and apparatus for canyiti}^- this on in

a systematic way. An a<ireement for cooporatiou in this study was

entered into in Octoln'r of the present yeai'. 'I'he subjects to he

eiubraced are the detenuination of the aiuouiit of water needed in the

irrit^ation of crops, the time and miinnei* of application to secure the

best results, and the ascertainment of the vahie of water in the irrigu-

tion of Held, orchard, and i(ai<len ci'ops. In addition to this study

cooperation in c(>rtain drainao'e studies has also been agreed upon, the

purpose of this beino- t<) determine the most i)ractical way in which

drainage may be carried out by farmers. The reclamation of the

overwatered lands of the West rests largely in convincing farmers

that drainage will jiay. Tjaborator}^ or special experiments w'ill not

satisfy farmers that it is sufficiently profitable to merit their attention,

and it is intended in Utah to inaugurate some drainage experiments
under the field conditions that the farmer nuist use and to culti\ate

the fields thus drained in the same manner that the farmer has ordi-

narih' followed. In other words, the efi'ort in the drainage investiga-

tions in Utah will be to obliterate as far as possible the experimental

aspect.

WYOMING.

B. p. Fleming, Assistant in Agricultural Engineering, University of Wyoming, in

charge.

The principal special work in Wyoming was measurements of the

duty of water, which were carried on at the agricultui-al experiment
station and on Sand Creek, and in the measurement of the water

diverted and the areas irrigated on Horseshoe and Deer creeks. Mr.

Fleming also assisted in measurements of water used in Wyoming as

a part of the interstate investigation on the Platte River.

COLORADO.

C. E. Tait, Assistant in Irrigation Investigations, in charge.

The investigations in Colorado were carried on from the central

office in Che^'enne under the direction, in the earlier part of the sea-

son, of Mr. C. T. Johnston, and later in the year, of Mr. C. E. Tait.

Because of the large area of land irrigated, and the high value of

water for irrigation, a large number of reservoirs have been con-

structed, and with this construction the complications growing out of

the adjustment of rights to water in the natural streams and in the

stored supplies have made the questions of distribution in Colorado
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of rolativcly groat iiiiportanco. These were studied on a iiuiiiliei- of

streams in tlie Platte River draina^t^, Mr. Frank Adams having charge
of the measurements of the water diverted and tlie determination of

the acreage irrigated in the Cadie hi Poudre Valley, and Mr. Tait of

the measurements to determine the amount of seepage from tlitches

and fields which returns to the stream. This work had for its primary

object the study of the Platte Ki\ er as an interstate stream. This

phase of the work is discussed under another heading.

NEBRASKA.

(). V. P. Stout, Professor of Civil Engineering, University of Nebraska, in charge.

The work in Nebraska was divided into three parts: The study of

the Platte River as an interstate stream; experiments to determine the

quantities of water to apply to different crops to obtain the best

results, and the study of drainage and reclamation of alkali lands.

The work on the Platte River included measurements of the canals

diverting water from both branches of the river from the west line of

the State to their confluence, and of those on the main stream. Gauge
rods were established in the principal canals near their heads, and

records of gauge heights throughout the season were kept for most of

the canals. Under some of the canals no irrigation was practiced on

account of the hea\y rainfall, and no records of gauge heights on such

canals were kept.
Measurements of the flow of the ])ranches of the river and the main

stream were made in the season of lowest water. These with the meas-

urements of the canals will help to determine the influence of diver-

sions upon the fl<nv of the stream. The measurements on the North

I'latte extendinl from the Wvoming line to the iunction with the South

Platte. Those on the South Platte extended from the Colorado line to

Korty Station, about 4<' miles below the line, where the flow disap-

peared. Measurements on the main stream extended from the junc-
tion to Kearney.
The work on the Platte included also the gathering of data as to the

acreage under the canals, the crops raised, yields, and prices, and the

general condition of agriculture in the region.
All pre})arations w<»re made for measuring the water applied to

oats, alfalfa, corn, and potatoes, near Lexington, but the heavy rain-

fall of the season destroyed the value of the ex})eriments.
The work in di-ainage and reclamation of alkali lands was largely

preliminary. A line of wells was put down for observing the rise and

fall of gn^und water, and surveys for drains on some badly swamped
tracts were made. Drains will be made and the observations con-

tinued another year.
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SEMIARID DISTRICTS.

Between the eastern part of Texas, OUIalioiiiu, Kansas, Nebraska,
and the Dakotas, and tlie distinctively arid counti'v wliich lies at the

western border of these States, there is a broad strip of country which

extends from the northern boundary of the Tnited States almost to

the (lulf of Mexico, in which there is ])lenty of rain in many seasons to

produce crops, but in other seasons a<;riculture without irri«(ation is a

failure In all yeais the period in which irrigation is necessary is of

l)rief (hiration. In these sections farmers are confronted b}' two prob-
lems: I low to make the limited water supply of that region availal)le,

and how to utilize it to the best advantage. There are few large
rivers and nearly all the streams are intermitteiit in character. Water
in small ([uantities can l)c had. however, over a large part of this area.

The gra\elly sul)soil in many sections is tilled with water, or it can be

stored in small reservoirs in ravines or natural depressions. In this

region there have been recurring periods of wet and dry years which

have peopled and depopulated certain sections three or four times.

Kainy years attract farmers and dry years drive them away. A
special sj'stem of agriculture must be worked out for this part of the

countr}^ which will include a limited water suppl}' for irrigation to be

drawn from wells or streams ])y pumps or by gravity from small res-

ervoirs when it is stored. A\"ith this water supply each settler will be

ahle to irrigate from 10 to 20 acres of ground and l)e assured in both

dry and wet years of an ample supply of vegetal^les from his garden,
fruit for his household from his orchard, and enough alfalfa and

forage to support his milch cows and other farm animals.

This investigation has received numerous petitions from individuals

and associations of farmers to take up the study of irrigation methods

suited to this region, and to outline plans for agricultural development
based thereon. We made a beginning ])y cooperating this year with

the station esta))lished ])y the State of Kansas at Hays.

KANSAS.

J. G. TIaney, Superintendent Fort Hays Branc li State Kxi)erinient Station, in charge.

Ill eooperation with the State experiment station of Kansas, an

investigation to determine the co.st of irrigation in the semiarid dis-

trict and the conditions which afi'ect its profits was inaugurated at

Hays. Kans. A centrifugal pump with steam engine was installed

and a number of ordinary field crops were irrigated. It was not expected
that the results of the first season could be made conclusive; the well

had to be dug, the pumps installed, and the land put in condition for

irrigation. All these expenses should not be charged against the first

year, but it will require two or three years to determine fairly what

the financial advantages of irrigation are in this section of the country.
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Although the niiiifull of the present year was a))Ove the average
and good crop.s were grown throughout this region on lands not irri-

gated, the results of irrigation showed that in such years irrigation

is a marked benefit. It increased the yield of corn 46 per cent, Bur-

bank potatoes 95 per cent, and early Ohio potatoes 03 per cent.

For the past two years we have given consideraltle attention to the

possibilities of irrigation b\- the use of small water supi)lies in south-

western Texas. In the early spring of 19U3 eti'orts were made to

gather the results of practical experience in this region, and these

were of such an encouraging character as to warrant the extension of

similar investigations in this region to those carried on in Kansas.

Reference has alread}' been made to the investigation in the use of

small water supplies in parts of Oregon and Montana. It is believed

that these studies should be extended. As we reach a })etter under-

standing of the climate and soil of the arid region, we are finding out

that the portions of it which are wholly arid are much more restricted

than was formerly believed. Scattered here and there are areas where

certain crops can ])e grown ever\' year, where all kinds of crops can

be grown some 3'ears, and where a small supplemental supply of water

will insure success every 3'ear. The largest yields of wheat in Wash-

ington and some of the finest fruit orchards are in the district which

lies on the border line between success and failure in growing crops

by rainfall alone. The men who arc developing these sections will be

greatl}' aided b}- the work we have inaugurated in Kansas, Oklahoma,
and Texas, and, in addition, the carrying out of these investigations
will suggest means of more etiectuallv inaugurating them in these

isolated districts.

SOUTH DAKOTA.

A. B. Crane, Professor of Civil and Agricultural Engineering, South Dakota Agricul-
tural College, in charge.

For the past two years, Professor Crane has been collecting data on

the value of irrigation and on irrigation methods emplo3ed in South
Dakota. In r.M)2, he reported upon irrigation by gravity in the Black

Hills region. In 1003, he made a stud\' of irrigation from wells in

the vall(!y of James River. In this vallev, artesian svells can be found

in many sections, and from ISKO to 181H, many large and costly wells

were suidc. The greater part of these were (J inches in diameter and

varied in depth from 500 to 1,300 feet. Few of them proved finan-

cially pi-ofitable. They cost from $2,500 to $4,000. The farmers

who made use of the water knew nothing of irrigation and distributed

and applied it without any economy or system. The result was that

the benefits derived from irrigation did not pay interest on the cost

8. Doc. 148, 58-2 31
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of I ho wells, uiul irri<^-:itioii dcNolopiiH'iit Iroiu this .souici' ceased.

Within the last yeur or two a new system has been adopted. This is

tlic sinkin«( of small wells wliich cost from $J}(>0 to ii>()r»(i. These are

from 1^ to 2 inelies in diameter, are within the means of individual

farmers, and many of them arc now hein*^ sunk in this hasin.

The work of l*rofessor (3rane included studyinof the methods employed
in the utilization of water from these wells and <;atherino-tlie exp(>riencc
of farmers rejjfardint^ the ])enetits derived from their use. The foUow-

iuir are some of the conclusions reached:

(1) Irrigation can be practiced to advantii<^e during most of the years,

though there is occasionally a year when the moisture is suflicient and

properly distributed.

(2) The salts in the waters and those drawn from the land ha\e not

thus far had any detrimental efl'ect, nor are there indications that they
will in the future. All cases of deterioration of the soil arc directly
traceable to the use of too much water.

(3) Under irrigation the farmer is practically sure of a crop each

year.

(4) In ordinary' or extra-dry 3'cars the crop is increased two and

sometimes threefold.

(5) The crops are always of superior qualit}^, grading number one

when unirrigated crops grade number three or are even rejected.

(6) A good 2-in(di well with a reservoir will furnish water for a half

section of land.

(7) The main drawbacks are the lack of knowledge regarding the

handling of water in the tield and the too lavish application, especially
if soon followed by rain.

(8) Experience seems to show that in many places irrigation is neces-

sary to start the grow^th of trees which, after once established, will thrive

without it. It seems to have been profitable with small fruits, garden

products, and alfalfa, but is not regarded with much favor in the

growing of small grain.

One of the most interesting examples given b}'^ Professor Crane
was that of the Joy Brothers, market gardeners, near Huron. They
have about 100 acres under irrigation, storing the water coming from
a well in a reservoir covering about 5 acres, Avhich they fill to a depth
of 4 feet. The water is distributed through 4-inch tile, laid to grade,
with cement joints, so that none is lost. At intervals tees or elbows

are put in and cemented to short pieces of iron pipe, in which screw

plugs are placed. Water is carried from these plugs in open ditches.

Distributing the water in pipes has greatly increased the duty b}'^ pre-

venting losses from seepage and evaporation. The estimated cost of

applving water by this system is about ^1.25 an acre per year. The
value of the crops grown in this garden averages about $200 an acre.

Potatoes 3'ield about 2O0 bushels per acre; cabbage, 5,000 to 7,000
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heads per acre; onions, 300 bushels per acre; strawberries, 'iOo bushels

per acre. They raise no small o-rain under irrij^ation ;uid ( ;ui raise

corn without irri<4ati()n on lands watered the previous year, the sub-

soil funiisliini^- all the moisture the crop needs.

One drawl)ack; to the use of these wells is the salt contained in their

waters, and the fear of injury to the soil from its use in irrigation has

retarded development.
MISSOURI.

H. .T. Waters, Director Missouri Agricultiiriil College Experiment Station, in eharge.

The cooperative investi<;ations carried on with the Missouri State

Experiment Station were begun in I'.iol. Since that time the station

has built a small storage reservoir. The water used in these experi-

ments comes from this reservoir and the city waterworks.

During the season of 1903 the experiments included the irrigation

of strawberries, asparagus, nursery stock (consisting of apples, peach,

and plum trees), onions, and a late irrigation of corn. The season as

a whole was not calculated to make a favorable showing for irrigation,

as the rainfall of the summer months was considerably more than

the average. None of the crops were irrigated until August.
The irrigation of strawberries in V.H)l and 1902 having shown its

value, this feature of the experiment was dropped. In 1902 one plat

of iri-igated strawl)erries produced 276 crates per acre, while the unir-

rigated one produced only 2S. Another irrigated plat produced 290

crates per acre, while the unirrigated produced only 39. Similar

results were obtained on all the iri-igated and unirrigated areas.

The strawberry beds were irrigated this 3'ear to determine the effect

of watering young plants. These were set in rows 4 feet apart, the

l)lants 2 feet apart in the rows. The irrigating ditches were made bj'^

opening a furrow on one side of each row of plants with a single-

shovel plow. The i)lants were placed on sloping ground and the furrow

was run on the upper :side of the row, as near to it as possible. P^nough
water was applied to cover the land to a deptli of o^ inches. There

were copious rains, wliich apparently supplied all the moisture needed

by the unirrigated i)lants. Nevertheless, the ell'ects of this watering
can not be determined until next season. The critiail period in the

life of a strawberry plant is during the month of August, and past

experiments in irrigation have shown that, it' watei- is supplied in

August, it affects the yield of fruit the next year. This year will

determine whether an abundant supply of water furnished artificially

is f)f more valu«> than a moderate amount suppliefl by rain. Aside

from the ii-rigation, the plants on the ii-iMgatcd and uiiii rigated areas

wer(^ treated in the same way, and l»oth will be mulched alike during
the winter.

In the irrigation of asparagus the sections of the field irrigated arc

7 years old and have received each autumn for three pr four years a
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hni\v tlrcssini^- of Iciniyard iiianurc, well worked into (lie soil. 'I'lic

rows ;irc 4.1 ftM't
jii):irt.

tlir plants trrowinji^ thickly in {\\(\ rows in a

mass li' to HI inclu's wide. The land slopes jfcntly to the south. Tlio

ii"i"iiiation ditches were made hy furrows with a single-shoved plow
w^)rkiii<i" as near the plants asi)ossihle without injuiin*^- them. 'l'iirou<i;h

these furrows water was allowed to run until the soil was thorouj^hl}'

saturatetl. The total amount of water api)lied in two days, AuLj'ust 10

and ri, was 2.4 inehes, over the area in-i^ated. Freiiuont showers

kept the soil supplied with more than a normal amount of moisture

durino- the remainder of Auj^ust and wcdl into Septemher, yet the

irrigated rows showed the effects of the extra water they had received.

AVithin two weeks the watered rows ])egati to show signs of renewed

\ ijj^or; new shoots began to appear and the })ranehes of the mature

pUmts appeared green at the tip. Witli the waning of Septeml)er tlie

l)rownish appeai'ance of the iinirrigated rows was ([uite noticeal)le,

while the irrigated plants continued green; ])ut the niost interesting
feature of this experiment was the fact that the iinirrigated rows were

affected with asparagus rust while the irrigated plants were apparently
entirely free from the disease. This shows at least that irrigation

does not aggravate this disease and gives rise to the possi))ility that it

may afford a means of overcoming its effects. The photographs in

n. XXIV, ffg. 1, show the difference in size and appearance of aspar-

agus plants in the irrigated and iinirrigated rows, the stalks photo-

graphed being average specimens in point of size from ))oth areas.

PI. XXIV, tig. 2, show near views of sections of the stalks taken

from the irrigated and unirrigated rows. The unirrigated were small

and showed plainly the effect of disease. The irrigated stalks w^erc

large, clean, and healthy. If irrigation shall jjrove a preventive of

asi)aragus rust it will be of untold value to the gardeners throughout
the United States, and if this application of water invigorates the

plant sufhciently to cause it to resist a common disease, it is also quite

likelj^ that enough surplus food suppl}^ will be stored up in the roots

to enalde them to push out the 3'oung edible shoots carl}' in the spring
in a more vigorous and abundant fashion.

The nurseiy stock was irrigated to a depth of 4.('>7 inches. At the

tirst of November the irrigated trees were not appreciabl}' larger than

those not irrigated, but the irrigated trees seemed disposed to con-

tinue their growth and probabl}' will outstrip the unirrigated ones, as

nurseiy stock grows until December if it has sufficient moisture.

Four varieties of onions were irrigated, the Avatering beginning

July 27 and continuing until the soil was well saturated, 6 inches over

the entire area being applied. The crop was harvested the first of

Septem))er and a careful record kept of the yield on equal areas of

irrigated and unirrigated plats, the yield being weighed at the time

of harvesting so as to show the total difference, and then the product
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Fig. 1 .—Irrigation Investigations—Asparagus Plants from Irrigated and
Unirrigated Rows.

Fig. 2.—Irrigation In\/estigations-Effect of Irrigation of Asparagus During an

Ordinary Season. Unirrigated Stalks Badly Affected by Rust.
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Fig. 1 .—Irrigation Investigations—Yield of Onions on Irrigated and Unirrigated
Plats.

Fig. 2.— Irrigation Experiments—Movable Sprinkler.
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was divided into three grades ))ased on size. Of the Silver King
varietx' the increase due to irrigation was 77.0 per cent; the ^^'hite

Portugal, 25.5 per cent, and the Yellow Danvers, 67.0 per cent. The

percentage of" large-size onions on the irrigated plats was still greater,

the difference in th(^ api)earance of the crops from irrigated and unir-

rigated plats being shown in the photograph. (IM. XXV, fig. 1.)

WISCONSIN.

A. R. Whitson, Professor of Agricultural Physics, Wisconsin Agricultural Experi-
ment Station, in charge.

The ii-rigation investigations in Wisconsin have embraced studies

of the irrigation and drainage requirements of craid)erries. The State

stiition has provided for the carrying out of these experiments by
securing a lease from the Wisconsin Cranberrv Association of about!)

acres of land lo miles southwest of Grand Rapids. On this the asso-

ciation has ])lanted different \'arieties of vines, representing all those

gi-own in the United States and Alaska, as well as others received from

Norway, Russia, Sil)eria, and Canada. With these are 2 acres of

standard vines on which the results of applying different quantities of

water and putting it on and taking it off by different methods will

be studied. A small reservoir has been constructed and measurements

of seepage and evaporation have been begun.
Success in cranljcrry growing depends on the proper use of water.

It nuist l)e applied at the right time and withdrawn (juickly at the

right time. At the outset the cranberrv growers of ^VisconsiIl made
no effort to provide for definite control over water. Jf nature failed

to cover the vines at the right time or uncovered them at the wrong
time the crop suffered. The severe drought of 1895 almost destroyed
th(» industry in that State. With its revival came better methods.

Dams are being )>uilt to collect the surplus water and canals constructed

to carry the water pumped from the streams; but with this develop-
ment have come new difliculties. More water is needed, larger

ditclu's are refpiired, and organization of water users to secure more

S3'stem in di'awing oil' water is needed to prevent the work of one

neigldx^r damaging those below him. Much litigation has been

caused by this lack of cooperative arrangements and b}' the construc-

tion of inadecjuate works. The work of this Office is to aid in the

organization of this industry, exactly as it is aiding in the organiza-
tion of the industry in the arid States, and the first thing needed is

expert study in the collection of facts and the aid of expert advice in

the foiiuation of plans. The work in that section is being carried on

along the following lines:

(1) The follcct ion of data fi"om growers as to the amoiuit of water

used and their methods of applying it.
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(•J)
The (Iclcniiiiialioii of l()^^s(•s from sccpujic Jiiul cviiporjilion from

ijfnmiHl CONcrcd l»v vines iis well us from reservoirs.

(iV)
Tiie (letermiiKitioii of ihc, crt'cct of standiii<^' water at (lill'erent

temperatures on berries and vines in \arious staj^es of development
and under various conditions of wi'ather.

(4) The determination of the coellicient of resistanec of peat ditches

used for carryin*;* water to and from tlie vines.

(5) The (letcM-mination of the most eli'ective methods of usintr water

to prevent injury fi"om frost.

(<i) T^he eli'ect upon the cranberry marshes of the drainage of adja-

cent areas for fanu purposes.
Tiu' results of the present 3'ear, while not conclusive, show liow

greatly the success of this industry will be promoted ]»y an efticient

system of caiials for getting the water on to the ground and getting it

oil". On June 11 of -this year there was danger of frost. Those who
had pi'oper ditches saved their crops. Those who were not so provided
lost them. A conservative estimate of the loss in the Cranmoor and

blather regions places this loss at $25,000. The damage due to

improper drains in this region, which prevented the removal of the

water in tmie, w'as greater than that from frost, so that from these two

items in the two districts there was a net loss this 3'ear of over $75,000,

a sum whicii would pro))ably be nearly sufficient to construct a system
of canals to meet the demands of l)oth districts.

NEW JERSEY.

E. B. VooRHEEs, Director New Jersey Experiment Station, in charge.

For several A^ears this Offic<^ has been cooperating with the State

experiment station of New fJersc}' in a study of the benefits of irriga-

tion to market gardeners and experiments with methods of distributing
and applying water to the sandy lands along the Atlantic seaboard.

The report of l*rofessor Voorhees in V.H)-2 illustrated and described

some experiments with ditch lining which had proven effective.

Further experiments in this direction were continued this 3'ear.

In addition to the investigations at the station and in the sandy
lands of southern New .Jersey, Professor Voorhees visited a num])erof

the market gardeners Avho are irrigating in the vicinity of Ncav York
and Boston, in order to learn something of their methods and whether

or not it has paid. All of the reports were favorable, some of the

results surprisingly so. The general conclusion seems to be that

whenever market gardeners can obtain a water supply b}' gravity', or

b}^ pumping it to a height of 30 feet, it will pay to irrigate, and that

abilit\' to secure an emergenc}' supply at much greater expense often

saves a year's crop. Tlie 14 market gardeners interviewed this 3^ear

have been iriigating from one to twenty-five j'^ears; not one proposes
to abandon the practice.
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The report of Mr. David Astle, of Vinchmd, X. J., will serve as an

illustration of the others. He irrigates potatoes, ))eets, onions, toma-

toes, celery, Lima beans, cabbage, etc. His water supply comes from

driven wells, is pumped into a tank, and distributed from there

through pipes attached to moval)le sprinklers, the form of sprinkler

being devised by Mr. Astle. It is a long pipe, supplied at intervals

with spraying nozzles and supported by means of a wheel framework.

Water is introduced into this by means of a rubber hose. The ground
to be watered is supplied from a series of iron pipes, and when one sec-

tion has been irrigated the rubber hose is uncoupled and attached to

the next tap on the supply pipe. (Sec PI. XXV, tig. 2.) The results

of Mr. Astle's experience this year is told in part in a letter, from

which the following extract is taken:

I began irrigating in 1899. The lirst cr(ji> watered was an acre of cabbage and the

experiment was a great success. In the spring of 1900 1 irrigated cabbage, beets,

potatoes, and onions with excellent results. Irrigation worked so well that I

watered all the crops which could be reached with our pipes. Among the crops

were two jjlats of potatoes, one of whicji was irrigated and one could not be. The

yield from the same area of the irrigated plat was four times that of the unirrigated.

In 1902 we irrigated half a plat of ground and left the other half unirrigated. The

iniirrigated half was two weeks later in maturing and the i:)roduce greatly inferior in

(piality and (luantity.

During the spring of 1900 we irrigated garden crops adjacent to a field of hay and

some of the water fell on the meadow. We harvested twice as much hay from the

irrigated portion, although the rainfall for the season was al)undant.

During the present year we have irrigated a plat of 246 square rods, 227 of which

was planted in potatoes. We began irrigating these March 10 and began digging

.lune 10. They were all sold by the 20th, and we received a little more than $272

for the crop at wholesale rates. During the growth of this crop we had a period of

seven weeks in which not a drop of rain fell and without irrigation the crop would

have been a complete failure. After the potatoes were harvested 207 rods of the

ground wa.s planted in celery. Some of this was injured by a heavy rain and wind-

storm while being bleached, but up to the present we have sold at wholesale $278

worth, and more than half remains unsold.

LOinSIANA AND TEXAS.

Morton A. ALDRicrr and W. B. Gregory, professors in Tulane University, in charge.

Five stations for the measurement of the amount of water used in

rice irrigation were estiiblished in Louisiana and Texas and complete
records obtained from three of them. The others were injured by the

l)reaking of levees, which turned the water in or out of the fields where

measurements were being kept, and thus destro3'ed the accurac}^ of

the records.

During the summer of 1902 this Office collected a largo number of

samples of salt water for the Bureau of Chemistry, and this year our

agent has visited the fields on which this M'ater was applied to see

whether its eli'ects were noticeable in the subsequent crop. No diffi-
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ciilty was ciu'ountoivd from t\w salt AVJilcr in I'.Mi;'), tlio I'rosli-watcr

supply li!i\iiiu' l»f('M imi])l('. A dam is hciiiL;- <"<»Mstruct«'(l in (he Mcr-
nu'iitau Kix'cr in order to keep out the salt water in seasons oi" sliortajre.

The elleet of this will be watched with much interest.

Data has been collecttul to show the cost ol" i)umpin<;- water a?id to

assist in determinin*;- the elliciencv of dilleivut types of pumi)s. The
collection of saiuples of salt water for the Bui"(>au of Chemistry was

iiitorruptcd by a change in our agents, l)ut arrantfomcnts are being
made for the renewal of this cooperation in r.>()4.

The time of Professor Aldrich was given to the collection of data

showing the cost of supplying Avater, the character of the rental agree-

ments, and other social and legal questions connected with the use of

these streams in irrigation.

INVESTIGATIONS ALONG THE ATLANTIC SEABOARD.

In February last 3'ear, in company with Mr. Sanmel G. Stone}', I

made an inspection of the rice plantations alojig the Cooper River,
near Charleston, S. C, for the purpose of ascertaining what could be

done for the betterment of conditions along this river. Ever since

the war the rice industry along this stream has languished, the total

area undcj- cultivation being onh^ aboiit half what it was a half centui'v

ago, and many of the plantations and buildings have been a])andoned

for many 3'ears.

The inspection was made from a gasoline launch, and we stopped at

a number of places where dikes w^n-e l)eing l)uilt and repaired and saw
a numl^er of plantations on which the cost of repairing dikes has led

to their disuse. This was the second visit made to this district and

it confirmed the conclusion formed at the first one, that the thing
most needed to restore the rice industrj' in this part of the countr}' to

its original prosperity is the organization of all t\w planters along
each river into some sort of a cooperative body, having for its object
the maintenance and repairing of the levees according to systematic

plans. Such an organization of rice growers would permit of the

operation of modern up-to-date machinery for the driving of piles and

the building of dikes, and this would lessen the expense of repairs by
at least one-half and would greatly improve the character of the work
when completed. Such an organization would insure protection of

the levees along the stream. As it is now one negligent planter often

endangers the safety of the plantations above and below him.

The })uilding of ])etter levees is one of the measures needed to

insure the protection of these plantations in time of flood. Other

improvements arc needed to insure an ample water supply in time of

drouth. Su))sequent to my visit some drainage survcA^s were made
bv Mr. Elliott of this Oflice to ascertain the feasibilitv of securing a

supplementar}' water suppl}- during the low-water season. It is
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Fig. 1.—Irrigation Investigations—Wooden Underdrain Used in the Removal of

Seepage Water and Alkali.

Fig. 2. -Irrigation iNvbbTiGATioNS-AN Open Drain for the Removal of Waste
and Seepage Water.
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Irrigation Investigations— Drain Ditch for Removal of Seepage Water and
Alkali from a Hop Yard.
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believed that these studies of dikes and drains should be continued

until eiioutih iiifovniation has been oained to enable this Office to

make detinite recoinnicndiitions for the improvement of the rice

industr}- of this region.

At the recjuest of Mr. ,1. H. Stewart, director of tlic State experi-

ment station of West Virj»inia, a visit was made to Parkersburu- in

order to determine whether or not a feasible location could be obtained

for punipin*;' water from the Ohio liiver to irrit^ate a small experi-

mental tract in the vicinit}' of this city. The Avide difference between

the hi^^h and low water levels of this stream is not a favorable condi-

tion for pumpino-, and it was concluded to examine some of the tribu-

ttiry streams to see if a reservoir which would furnish water b}'

gravit}' could not be ])uilt. The search for such location has not 3'et

been completed.
DRAINAGE INVESTIGATIONS.

C. G. Elliott, Expert in Drainage, in (-harge.

From drainage survej's made in the Fresno district, California, in

1902, plans and estimates were made and published in circular No. 50

of the Office of ExpiM-iment Stations. The tract for which drainage
was proposed contains al)out 25 square miles of fruit land which

requires drainage to reclaim it from injury which has resulted from

excessive quantities of soil water and alkali. Through the efforts of

those intimatelv concerned in the drainage of land in that State

re(juiring combined effort, the passage of a drainage law was secured

during the session of the legislature in 1902-3, and a district is now

being organized under its provisions. During the summer of 1903

measurements of the fluctuation of ground Avater Averc made for the

purpose of ascertaining more accurately than had previous!}^ been

done the (piantity of Avater that should l»e rcMUOved I)}' drainage.
These measurements lead to the conclusion that during the month of

Marcii 0.15 acre-inch should lie drained from each acre in tAventy-four

hours, in April 0.08 acre-inch, aii<l in iNIay 0.02 acre-inch, in order to

prcA'ent the soil Avater line from rising. The tile-drain S3'stem pro-

posed for that district is designed to remove 0.09 acre-inch each

twenty-four hours. This, from investigations thus far made, it is

believed will meet the requirements.
At the recjuest of farmers at Sunnyside, AA'ash., Avho desired some

assistance, examinations and surveys of land showing seepage and

alkali Avere made in the early part of the season of 1903. Drainage
for 1,500 acres Avas plaimed and surveys, with estimates of cost, Avere

made, together with suggestions for necessary supplemental farm

drainage. A district for the execution of this. work has been organ-
ized in accordance Avith the provisions of the Stiite law.

The Ahtanum Valley and lands about North Yakima Avere carefully
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(»xainim'(l duiino- (he season. A largo iiiulcrflow of water passes from

the hi;^^her lands horderinjf the vallc}' on the north and accumulates on

the lower lands during" the season. As a result many acres now show

serious injurv. Drains were laid out for interccptini>" the soil water

from the lands of some farmers wdio sec the necessity of drainaj^e.

Sujjfgestions upon the drainaj^e re({uired for several farms have been

otl'ered, and investi<,rati()ns ha\ e heen made in the lowei- Ahtanum

Valley with the view to determiniiij*' what method should be adopted to

reclaim it as a Avhole from the injur}' which it has already received

from ovcrirrit^'ation and from seepa^^e fi-om hi<;iier lands.

Kxaminations have been made of wet lands in the Grej^ Bull Valley,
near Burlington, Wyo., where the rapid seepa*^e of w^ater through
the open oravel beneath the soil has ruined portions of the richest

\alley land. A simple drainage plan was proposed, which met with

favor, and will probably be followed b}' a few of the most progressive
farmers.

For the reason that the last two seasons have been cxcessiveh' wet

in the Central West drainage has received marked attention during
the past year. The absolute necessity of this improvement has been

forced upon the attention of farmers, especially in the States of Iowa

and Missouri. During the five or six years previous to the last two

there was only an average rainfall, while one of them (1001) was

unusually dry. These years were favorable for the opening up and

cultivating of lowlands which, wdth little or no artificial drainage,

produced large crops. The success which attended the cropping of

these rich lands under conditions of normal rainfall led to the cultiva-

tion of a large acreage of lands which had hitherto been neglected.

A considerable part of the INIissouri Vallev lands between Sioux City
and Council Bluti's, Iowa, are of this kind. In Monona and Harrison

counties not less than 75,000 acres have been rendered unproductive

during the past year, much of it being land equipped with good

improvements. The Little Sioux River, with its tril)utaries, over-

flows its banks when at flood height. From the fact that the banks of

both the Little Sioux and Missouri rivers are higher than the land

between them, the overflow of this stream and the water of rainfall

must flow parallel to both until it may be discharged into the Missouri

River at some lower point. The difficulties connected with the drain-

age of this valle}' are twofold— (1) protection of the lowlands from

the overfloAv of the streams, and (2) provision for disposal of the

surplus rainfall.

The plan proposed for this improvement consists in straightening
the little Sioux River by making cuts across circuitous bends, thereby

adding one-half to its carrj'ing capacity. For the more complete

drainage of the land itself it is proposed to build a large relief ditch,

22 miles long, which will discharge into the Missouri River. These

improvements are estimated to cost $238,000, for which it is proposed
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to tax 5S,0<»0 acres of land. A pul)lic mcctincr was held at which a

reprcsontative of this Dopartnioiit was invited to explain the plans and

discuss their adaptation to the needs of the portion of the valley under

discussion. Several propositions for draining- lands in Woodlnuy
County, lying" directlv north of Monona County, were ))riefly exam-

ined and the people of that county, at their request, were addressed at

a meeting held at Salix, where the feasibility of the plans proposed,
as well as the general principles involved in the drainage of level

lands, was discussed.

in Buena Msta County the improvement of Coon River is proposed.
The chainiel at the headwaters of this stream is a mere slough, which

has l)een used as an outlet for surface and t\\v, drainage, but, owing to

the uiuisual rainfall, a large acreage of land which has l)een tile-

drained at considerable expense has been flooded. The improvement
of this river will involve provision for the drainage of approximately

115,000 acres. The drainage expert of this Office was called upon to

confer with the county auditor, attorney, and engineer regarding- the

proper steps to be taken for starting this project in accordance with

the State drainage laws. Survex's for this work are now being made.

It should be observed in this connection that the provisions of the

State drainage law are meager, many regulations for carrying out

efficient drainage work re([uiring the cooperation of landowners ])eing

wanting. Much confusion has arisen in the attempt to organize dis-

tricts to execute work in accordance with the law. The county
auditors of the State have a committee which is instructed to formu-

late such amendments as occur to them as necessary. A drainage con-

vention is called to meet at Ames, Januar}^ 15-10, 1904, for a confer-

ence upon changes needed in the law" and for a complete discussion of

the methods required in combined di-ainage. A representative of this

Office has been asked to meet with this convention.

A large amount of drainage work is Ix'ing arranged for in Hancock

Count}', where the present drainage districts were examined, the

aggregate estimated cost of the proposed work being $250,000.

Written reports were prepared upon each of the general projects

described, containing reconunendations to both supervisors and

engineers. A sinmnary of th(> approximate estimated cost of the work
which has l)een examined and upon which advice has been given is as

follows:

Hwainpcd luinls umltT ditches at Fresno, Cal $23(), 000

Simnysidc, Wasli
.S,

500

North Yakima, Wa.>^li 12, <i(X)

Monona County, Iowa 238, 000

Hancock foiinty, Iowa 250,000
|]uciia Vi.«ta County, Iowa 125, 000

Santee and Cooper rivers, S. C 4!M
,
000

1,356,100
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Advice has hoon asked i-elatinuf to leveo work for tlio fui'tlun* pro-

tertioii of ^ alua])le lands on tlie Illinois River bottom in Greene Count}',

III. LariiV interests are here involved and the work is still under

eonsitleration. Nearly all of the levees alon>;' this river, beinj;- of a

somewhat temporary eharaeter, were broken last year and the laud

inundated, entailinj^' a larj^e loss upon the owners as the crops were

entirely destro3'ed. A move for heavier and more complete work is

now under consideration in many localities.

In portions of the South cultivated hill lands are greath' injured by
erosion, many otherwise \aluable fields havinj^ been abandoned on

account of surface washing". An experiment Avas tried in northern

Georgia last sprinj>- in which tile drains were used to prevent hillside

washino-. After the drains were laid, all existino- oullies were tilled

and the land leveled olf. The report from that tield states that one

jvood crop lias been taken ott' and that there is ever}' indication that

the experiment will prove a success.

In South Carolina, at the solicitation of rice growers along the

Cooper River, a survey was made to detei-mine the feasibility of

diverting water from the Santee River to the west fork of the Cooper
for the purpose of increasing the amount of wtiter in the latter river,

which is a tide-water stream, for the benefit of the rice fields in that

valley. This project was found feasible, ])ut, owing to its magnitude
and the cost of the proposed work, it has not received serious atten-

tion from those most interested.

liAWS AND SOCIAL INSTITUTIONS.

Under the clause of the appropriation law pro^Mding for the study
of laws and institutions relating to the use of water, work has been

done both in this country and a])road.

The work of the year in this country included the publication of a

report on irrigation in Utah, the field work for which was done in

previous years; the publication of a bulletin on the acquirement of

water rights in Colorado w^hich has been in preparation for a year or

more; and the field work for a study of the Platte River as an inter-

state stream.

The branches of the Platte River rise in Colorado; one flows through

Wyoming into Nel)raska and the other flow^s directly from Colorado

into Nebraska. Rights to these streams have been acquired under

State laws, each State in determining the rights to water ignoring

rights in the other States, although the United States courts and the

supreme court of Wyoming have held that rights in one State are sub-

ject to prior rights to the same stream regardless of State lines. Fur-

ther, Colorado and Wyoming have abrogated the doctrine of riparian

rights under which water can not be taken from streams to the detri-

ment of riparian lands, while the Nebraska courts have upheld this

doctrine. It w'ill be seen that the only intelligent basis for determin-
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Fig. 1.— Irrigation Investigations—View Near Bingen, Germany, Showing
Protection of Hillside from Erosion.

Fig. 2.—Irrigation Investigations—View of Irrigated Farms in Italy.
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in^ Avliether oac-h State ciiii justly icrnorc riohts in the other States, or

whethei- the recognition of ripariiin rights in Nebni.skii contiicts with

rights of diversion in Colorado and Wyoming, is the physical data as

to the effects of diversion on one section of the stream upon the flow

of the stream in lower sections. The work so far done has been very

largely confined to the collection of these physical data. It included

measurements of the streams at points throughout their courses and

measurements of the water diverted by canals. The stream measure-

ments were made under the direction of Mr. C. E. Tait, of this Office,

and the measurements of diversion under the direction of Mr. Frank

Adams, of this Office. In addition to this, the economic phases of the

subject were studied l)y Prof. Richard T. Ely, of the I'niversity of

AVisconsin, and the laws and decisions were studied b}' ]Mr. W. B.

Dunton, of this Office. Questions similar to those l)eing studied on

the riatte are now involved in the case of Kansas against Colorado

))efore the Supreme Court of the United States, and it is believed that

the data gathered on the Platte will help in an (Mjuitable decision of this

case, since the conditions on the two streams are very similar, and will

l)revent other similar cases from arising. The report of this Avork will

be published during the coming year.

The work for the past year in foreign countries included the publi-

cation of a report on Irrigation in Kgypt, by Mr. C. T. Johnston, the

licld work for which was done in the preceding year, and an investi-

gation of the laws, forms of organization, and practices ati'ecting irri-

gation in Ital3^

The report on Eg3"pt is based on a study of the irrigation works and

l)ractices in that country made in the winter of 1901-2. The United

States Government was about to enter upon the construction of irriga-

tion works; the Eg^'ptian Government was about to complete two

large dams, making the s^-stem adopted ))} that government of especial

interest to this country. Mr. Johnston's conclusion was, however, that

political and social conditions dittered so widely in the two countries

that no comparison could justly be made. Drainage as a means of

removing alkali from lands has been very extensively carried on in

Kgypt, and th<' report gives \ahial)le suggestions as to this practice.

It also descri])ed fully the water-raising devices used in that country,
where a large part of the water used in irrigation is lifted. Copies of the

law <r<>v<'i "ing the use of water were obtained and translations made.

The work in Ital}' was taken up during th(> summer of 11>03. July,

August, and pail of Septembei' were spent in Europe studying irri-

gation, (iermany, Switzerland, Italy, and France were \ isited. Tiie

methods of })rotecting hillside farms along the Rhine fi'om erosion

were briefly inspected (sec Plate XXN'IIl. lig. 1), but the greater part

of the time was given to studvin<r irrii^ation methods and laws in the

valley of Ihc I'o, the similarity of its conditions lo those of the central

part of the United States, giving the lesults unusual practical value.
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The minrnll of tlii>-
|t:iit

of Italy, as romiKircd to that of the United

States, is shown in tiie (liaj,Tani (IM. XXIX). It is not only far above

that of the arid rej^ion, hut al)ove that of Omaha, Kansas City, or Cin-

ciiniati. The two important (•roj)s whicli can not ]M^ <^rown without

irri»>ation are rice and marcite. Of these the most profitable is mar-

cite, which is j^rown in meadows kept j^reen throunhout the 3'ear by

runnin*^ water over the land almost constantly. Marcite; cultivation

can be practiced only where warm water can })C had in winter, either

from sprinj^s or sewaj^e from cities. This warm water keeps the

j^rass growing througliout the coldest weather. It is cut when about

18 inches high, and as a rule is fed green. The annual acreage value

of the crop is surpiisingly large, the products from some fields last

year having sold for $300 an acre.

Land and water rights in the best marcite districts equal in value

the best fruit lands in California, some of the farms near IVIilan l)eing

valued at $>8,0()<> an acre, and the water right at !i>i,'2()(J an acre. These

are maxinunn prices and are far higher than those which prevail
where only ordinary crops can be grown. The minimiun prices for

land and water in the districts recentl}^ brought under irrigation range
from $160 to $1S0 an acre. Unirrigated land in the same neighborhood
sells for about !i^lOO an acre.

The landscape in Italy is rendered beautiful l)y growing trees and

brush along the ditches and roadsides (PI. XXV 111, fig. 2). The pur-

pose of this is to suppl}' fuel for cooking and heating purposes on the

farm. An added attraction is given to the landscape in some of the

irrigated districts b}^ the manner in which grapevines are trailed from

tree to tree along the margins of the fields so as to form a series of

decorative archways. The appearance of the crops on the luiirrigated

lands resemble those of Kentucky', Indiana, or Missouri. The grass

along the roadside was green, and the shai'ply defined lines between

the irrigated and imirrigated farm, so strikingly manifest in the arid

region of this country', does not appear there. The same crops grow
al)ovethe ditches as Ijcknv them, l)ut tliere is a luxuriance and increased

growth and yield on the irrigated farms which can not be obtained

where moisture comes onlv from rain.

The oldest canal inspected in Lombard}- was constructed in 1150.

This was built by the monks and was small and crooked, as were nearly
all the canals built during the next five hundred 3'ears. The land

could be farmed without irrigation and the l)uilding of canals meant

increased expenditure, more people to cultivate the land, more houses

for them to live in, and more barns in which to store the products.

The large outla}^ in other directions, l)esides the cost of ditches,

retarded the change, but in recent years progress lias lieen rapid,

because of the need of finding employment and support for the dense

population, there being about 3S0 people to the square mile in the
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province of INIihin. Thorc arc several iinpoitaiit ancient canals which

are used for navi<;ati()n, l)ut many of tht; large irri«;-ation canals have

been ])iiilt within the past tifty ycai's. Anions- those \isite(l, the last

to be completed cost about !^i,:iOO,OUO and has been linished about live

years.

One of the instructive features of Italy's irri^^ation system is the

way in which farmers have united in ((^'perative societies to build

and operate canals or to distribute water from laterals. The largest

of these societies is the Iirigation Association of Vercelli. It has

14,000 members and controls the irrigation of 141,000 acres. It

supervises the operation of over 9,000 miles of canals and ditches,

with 40 water masters, and has about 2G0 miles of telephone lines.

It Vniys water at wholesale and pays on an average !^170,0(»() a year
for the (piantity purchased. The main societ}' is divided into 40 sub-

ordinate societies, each of which elects a member to a general assem-

bly which directs the polic}' of the association. This society transacts

a business of about ^600,000 a year.

One of the effects of these cooperative societies is the absence of

friction and controversy between neighbors and neigh ))orhoods, so

often manifest in the United States. In the society above referred to

there has never been an appeal f I'oni the decision of the manager, nor

a single instance of a meml>er's failing to pay his water rentals. In

traveling through a i-(>gion in which 27,000 cubic feet of water per
second was being distril)uted every day, there was not a single com-

plaint of injustice or extortion, not a fear expressed by an}- farmer

that he would not receive his share of water wlu'n his turn came.

Much of the land is farmed by tenants and, as the area each culti-

vates is small, the general practice is to rotate the use of water along the

laterals. These rotations are worked out with a system not approached

anywhere in the United States outside of Utah and a few ditches in

southern California. In one instance the turn of a farmer was only
one hour each week. It began at 7 o'clock Monday morning and

ended at 8 o'clock. Each seventh day there was a watering which

could be absolutely lelied upon. The farmer paid al)Out $> a A'ear for

the watering of each acre. In looking over the accounts of one asso-

ciation the largest annual payment byan}^ farmer for water was found

to be al)out ^1,200 and the smallest 4 cents.

The govermnent exercises absolute control over the public streams

and regulates the amounts each canal may divert. Parties wishing to

build new canals nuist obtain th(^ (Tovernment's consent. No pei-petual

rights to wat(M' are now granted, Ai)pi()|)riations are treated as fran-

chises and their life is limited to thirty years. On tlie other hand, the

Government is liberal in its treatment of meritorious projects, fre-

quently extending aid hy paying the interest on bonds issued to secure

fnnds to build canals, the usual plan being to pay :'>

\h'v cint for tiio
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iirst ten veins. 2 por ccnl for (lit- second ten years, and 1 por cent for

the third ten years, so that the interest payments ]ty the Govern-

ment end with the expiration of the watcM' rij^lit. When the rij^ht

expires it may he renewed just as fi-anchises are renewed in this

country.
In many sections u{ Italy canal companies ha\ e experienced the

same losses and farmers suti"er(>d the same injury from seepag^c as arc

met with in this country. In some instances canals have liad to he

cemented for their entire length. Drainaj^e has also had to follow

canal buildinj^, as the seepage water tills the farmers' fields and the

cellars of houses in towns. In recent years the granting of rights to

])uild canals is freipiently conditiotied on the canal company construct-

ing, along with its irrigation works, a complete S3^stem of di-ains to

carry otf the surplus water. In some districts drainage works have

been built under an agreement wliereb}' the canal company pays 40

per cent of the cost of drains and receives the water they collect, the

farmers and the municipality pa3'ing the remainder.

The results of irrigation in Italy encourage the belief that it is

destined to be a large factor in the agriculture of humid parts of the

United States, especialh^ in those sections where streams have fall

enouoh for w^ater to be diverted and distributed bv gravitv and in the

Southern States where the long, hot seasons will make irrigation of

great value to farmers in the growing of hay and forage crops and in

the production of fruits and garden products.

Irrigation is not for the arid West alone. The conditions which

have led to its adoption in the humid parts of Germany, Switzerland,

France, and Jtah' are beginning to appear in the Eastern States and,

with increasing population and high land values, canal and reservoir

building will .soon become as important a feature of farm improvement

along both slopes of the Alleghenies as it is now^ along the southern

and western slopes of the Alps.

PRACTICAL EXPERIENCE.

During the past year the collection of information as to methods

emploj'ed in the practical operations of irrigation farming has been

begun. All agents of the irrigation investigations were requested to

collect and send in descriptions of the best practices in performing
certain operations observed by them in the sections where the}' were

working, accompanying their reports with drawings and other illus-

trations made in the field. These reports are all brought together in

the Office, and bulletins on the different operations are being prepared

giving the results of the experience of the whole country' on these

particular lines. New subjects wull be taken u^^ each year until the

whole field of irrigation practice is covered. It is a slow and expen-

sive process for each farmer to work out for himself the best ways of
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doiii*;- his work, aiicl it is inipossil)lc for an}' mmibor of thoiii to go over

the country investigatino- tho niothods of others. Tiie Department can

do them no oreater ser\'ice than to collect this information and place
it in available form for all who want it.

The subjects taken up in this wa}^ during- 1903 were raising- water
with current wheels and preparing land for irrigation. The agents
sent in descriptions, drawings, and photographs of wheels seen by
them in all parts of the country, with statements of the quantities of

water raised, the area watered, and the cost of the wheels. A bulletin

compiled from these reports will soon ])e published and will be avail-

able for anyone applying for it. There are man}- places where small

quantities of water can lie raised in this way with almost no cash out-

lay, and this bulletin will serve to suggest the making of wheels to

parties living where they can be used and will tell them how to make
them.

In the same way the reports on methods of preparing land for

irrigation will be combined and published. The operations discussed

are: Removing sagebrush, smoothing and leveling land, and laying"
out and constructing laterals, checks, embankments, etc. These are

practical operations which must be performed bj^ everyone bringing
land under irrigation for the first time. In addition, the persons

reclaiming such land are usually inexperienced in irrigation. The

l)ublication and distril)ution of a bulletin telling what must bo done
and how to do it will save such persons from making costly mistakes

and enable them to put their land in condition with the least possible
trouble and expense.
The scope of this work for 1904 has been somewhat enlarged. It

has been proposed to carry on the work in cooperation with the agri-

cultural experiment stations of the States, as well as through our

agents. Looking to this end a conference was held in Washington,
during the meeting of the Association of Agricultural Colleges, between

the representatives of this Office and those of the stations interested.

At that meeting both the general plan and many of the details were
discussed and the plan was unanimously indorsed. In order to deter-

mine what ([uestions should be taken up it was decided that the chief

of irrigation investigations should prepare a list of subjects Avhich

shoidd l)esent to each station interested, and that the director of each

station should indicate on the list the order of the importance of those

subjects and any others which he wished to add and return the list to

the Oflice. The two sul)jects shown by all the lists returned to be

deemed most important will be chosen to betaken up the coming year
and will be studied by all the stations, this Department furnishing a part
oi- all of tlie funds and digesting and pul)lishing the results. In this

way the Department will secure the services of the expert staffs of the

S. Doc. 148, 58-2 32
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experiment stntions and llie use of tlieii- e(|irn)inent at a very small

expense and will secui'e uniloi'mify in the lines of work laken up.

Acldinj^ to tins the ohserxations of our own aj^'ents Mill make possible

the j)nl)lication of a series of hulh'tins on the })raetieal operations of

irrii,''ati()n farmiiit,'- wliicli will })C of very great value to our farmers

and to our a«(rieultural schools which arc now hanij)ered hv the lack

of text-books on sueh subjects. As the countiv becomes more, thickly
settled aj^ricultural prog-ress will be more and more limited to improve-
ments in methods, and this Office is doinj^ Avhat it can to promote this

means of progress.
The following are the subjects suggested to be taken up by the sta-

tions in the arid region:

(1) Measuring water.

(2) Losses from seepage.

(3) Removing grass and aquatic plants from canals and ditches.

(4r) Employing cement and concrete in the place of wood in farm

structures, such as watering troughs, feed boxes, water pipes, irriga-

tion Humes, and the lining of canals.

(5) Measurements of the rise of ground water in the soil.

(6) Construction of small reservoirs.

(7) Construction and operation of open drains now in use in irrigation.

(8) Construction and operation of underdrains now in use in irriga-

tion districts.

(U) Methods of laying out and constructing checks or compartments.

(10) Inquiries regarding certain (dasses of farm machinery in general

use, with a view to determining what problems farmers meet in their

use and in what directions studies may be reipiired for their improve-
ment. The relative efficiency of Avindmills and gas engines in pump-
ing and in supplying power for other kinds of farm work, the problems
connected with the use of traction engines in general fann work, and

the relative merits of disk and moldboard plows, are examples of

special incjuiries in this field.

Another list was suggested for the humid States, as follows:

(1) Eniplo3'ing cement and concrete in the place of wood in farm

structures, such as watering troughs, feed boxes, and water pipes.

(2) The use of tile drains to prevent the erosion of hillsides.

(3) Methods of terracing hillsides.

(4) Construction of small reservoirs.

(5) Cranberrj^ irrigation.

(6) Irrigating market gardens.

(7) Irrigating rice.

(8) The relative efficienc}^ and cost of iron, canvas, wood, vitrified

pipe, and cement as a material for conduits for carrying water for

irrigation and other farm purposes.
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(9) Methods of constructinj^ and inaiiitjiininj^ dikes for the irriga-

tion of rice and in provontin<i' the flooding' of swamp and ovortlowod

hinds.

(iU) Incjuiries rogardin<;-cortaiu classes of t'arni machinery in <^eneral

use, with a view to determining,'- what prohh'ms farmers must meet in

their use and in what directions studies may be required for their

improvement. The rehxtive efficienc}^ of windmills and gas engines in

pumping and in supplying power for other kinds of farm work, the

prol)lems connected with the use of traction engines in general farm

work, and the relative merits of disk and luoldboard plows, are examples
of special inquiries in this tield.

PUBLICATIONS.

R. P. Tkele, EfliU)rial Assistant, in charge.

The irrigation publications for the Hscal year ended June 30, 1903,

included 5 Indlctins, a report to the Director of the Ofh'ce, 2 Yearbook

articles, and 1 circular, making a total of 9<»1 printed pages. In addi-

tion, separates of bulletins previously published were issued, aggregat-

ing (581 pages, and reprints of other bulletins, containing 119 pages.

This makes a totiil of 1,701 pages of printed matter issued during the

year, 901 of which was new matter. The new publications were as

follows:

Bulletin Xo. 124, Report of Irrigation Investigations in Utah. By R. P. Teele, A. P.

Stover, A. F. Dorenius, J. D. Stannard, Frank Adams, and (J. L. Swendsen. Pp.

336, pis. 19, figs. 2. Price, $1.10.

This is an exhaustive study of the irrigation laws of Utah from the

standpoint of their relation to agricultural development and of the

customs and institutions which liave grown up under these laws. The

distinctive features of Utah irrigation are the cooperative canal com-

panies and their rules for distributing water to their members. The

reports contained in this bulletin show very clearly how these com-

panies are organized, how they distribute water, and the cost of water

to their members.

Bulletin No. 130. Egyptian Irrigation. By Clarence T. Johnston. Pj). 100, pis. 24,

figs. 9. I'rice, 30 cents.

Mr. Johnston spent the winter of 1901-2 in Kgypt studying the

irrigation laws and })ractices of that coimtr}' and inspecting the irri-

gation works. This bulletin contains the results of his studies. It

gives a descriY)tion of the country, the agricidtural methods in use,

and the canals and structures connected therewith, including the great
As.suan Dam which was nearing completion at the time of Mr. John-

ston's visit. The main features of the system of distributing water

are also discussed and the texts of the more important parts of the

irrigation laws are given.
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Hiillctin No. l.'il. riaiis of slnu'lun'S ill iiw <iii irri^'alion caiiiils in tlu^ UiiiU'd SUiteH,

ficiin (Irawiriiis cxliiliilftl liy llic OMicc (if I'',xiifriiiiciit S^:lli^p||^^ al Paris in 1!>00 and

at iJiiffaiii in 1!K)1, jiri'iiaroil luidcr tiic tiircctiuii <if Kiwiioil Mead. I'p. ")!, pis. 22.

Price, ()0 ccmiIs.

'I'liis is :m alhiiin of
i)liiiis

chosen I'l-oiii those exhihited at Pjiris and

lUill'alo. 'I'he ])laiis aic aceoiiH)aMied hy explanations, hills of nuite-

rials, and statements ot" cost of construction, niaintiMiance, and repairs,

and of their efficiency and diirahilit^'.

Hulletiii Nu. 133. Report of Irrifration InvcsliLratioiis for 1'.I02, umlcr Uic iliicrtinn

of Elwood Mead, chief. I'p. 22(), jils. 12, li<rs. Ki. Price, 25 cent«.

This 18 the fourth of the (series of annual reports of tlie work of the

irrij;ation investioations. It docs not, however, contain reports of all

the work done nor any sunnninu- up of the work, })ut is a collection

of reports on the a<>'ricultural conditions in various localities studied

by our aoents durin*"' the year. It contains the following- reports:

Irrigation in the Mountain Water District, Salt Lake Count}^, Utah,

by Vj. II. Morgan; The Use of Water from the Wood Rivers, Idaho,

by fl. 1). Stannard; Irrioation Investigations on Sand Creek, Albany

County, Wye, by Burton P. Fleming; Irrigation in AV^asliington, l)y

O. L. Waller; Irrigation Investigations in Montana, 1*J02, by Samuel

Fortier; Irrigation Systems on Stoney Creek, Cal., by W. T. Clarke

and C. W. Landis; Irrigation in the Black Hills, S. Dak., by A. B.

Crane; Rice Irrigation in Louisiana and Texas, })y Frank Bond; Third

Progress Report on Silt Measurements, b}" .7. C. Nagle; Irrigation

Expt'riments at the Missouri Experiment Station, })y H. J. Waters;

Irrigation in Wisconsin in 1902, by A. R. Whitson; Irrigation Inves-

tigations in New Jersey, 1902, by E. B. Voorhees; The Use of Pumps
for Irrigation in Hawaii, by Jared G. Smith.

Bulletin No. 134. Storage of Water on Cache la Poudre and Big Thompson Rivers,

by C. E. Tait. Pp. 100, pis. 5, figs. 10. Price, 10 cents.

This bulletin contains descriptions of the reservoirs built for storing

the water of the two streams named, giving capacities, costs, details

of construction, and data as to crops raised with stored water. These

reservoirs have ])eeii built ])y the associated efforts of the farmers

using the water and are, therefore, especially instructive to otliers

similarly situated.

Review of Irrigation Investigations for 1902, l)y Elwood Mead, chief. Pp. 25, pis. 5.

This is a reprint from the Annual Report of the Director of this

Office. It gives a summing up of the work done during the previous
fiscal 3^ear.

Some Engineering Features of Drainage, Ijy C. G. Elliott. I'p. 14, pi. J, ligs. 2.

Reprint from Yearbook for 1902. It contains a general discussion

of some phases of drainage and describes what has been done in a few

places.
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Circular No. 50. Preliminary Plans and Estimates fur Drainage of Fresno District,

Cal., ])y C. G. Elliott. Pp. 12, pis. 2.

This circular discusses the practical »ilit>- of drainat^e as a remedy
for alkali and fjives the surveys for lavino- out the drains considered

necessary for a tract of 25 square miles around the cit}' of Fresno, and

estimates of the cost of their construction.

Separates were printed as follows:

Bulletin No. 110. Report of Irrigation Investigations for 1901. No. 1 contains:

Sununary of Results, by R. P. Teele; Irrigation in New Mexico, l>y W. M. Reed;

Irrigation Investigations in Salt River Valley, by W. II. Cotle; Irrigation at the

Arizona Experiment Station Farm, by A. .1. McClatchie. No. 2 contains: Sub-

terranean AVater Supply of the San Bernardino Valley, Cal., l)y E. \V. Hilgard;

Duty of Water under Gage Canal, Cal., by W. Irving; Duty of Water in Tule

River Basin, Cal., by A. E. Chandler; ITse of Water in Inigation in Wasliington,

by O. L. Waller. No. 8 contains: The Distril)ution of Water from Canals in Idaho,

by D. W. Ross; Investigations in Montana, 1901, by Samuel Fortier; Irrigation in

Bear River Valley, Utah, by Arthur P. Stover; Irrigation in (Jrand and Arkansas

Valleys, Colo., l)y Arthur P. Stover, No. 4 contains: Irrigation Under Great

Ea.stern Canal, Nebr., by 0. V. P. Stout; Irrigation at the ^lissouri State Experi-
ment Station, by II. J. Waters; Irrigation Experiments in Wisconsin, 1901, by
F. II. King; Irrigation in New Jersey, 1901, by E. B. Voorhees; Second Progress

Report on Silt i\Ieasurements, by J. C. Nagle.

Bulletin No. \?>'.\. Report of Irrigation Investigations for 1902. No. 1 contains: Irri-

gation in Mountain Water District, Salt Lake County, Utah, by E. R. Morgan;
The Use of Water from the Wood Rivers, Idaho, by J. D. Stannard. No. 2 con-

tains: Irrigation Investigations on Sand Creek, All)any County, Wyo., by B. P.

Fleming; Irrigation in Washington, l)y O. L. Waller; Irrigation Investigations in

Montana, 1902, by Samuel Fortier; Irrigation Systems on Stoney Creek, Cal., by
\V. T. Clarke and C. W. Landis; Irrigation in the Black Hills, S. Dak., by A. B.

("rane. No. ."^ contains: Rice Irrigation in Louisiana and Texas, l)y Frank Bond;
Third Progress Report on Silt Measurements, by J. C. Nagle; Irrigation Experi-
ments at Missouri Experiment Station, by H. J. Waters; Irrigation in Wisconsin

in 1902, by A. R. Whitson; Irrigation Investigations in New .lersey, 1902, by E. B.

Voorhees; The Use of Pumps for Irrigatifin in Hawaii, by Tared (1. Smith.

New editions of Imlletins were printed as follows:

Bulletin No. 86. That part of the Annual Report of Irrigation Investigations for 1899

referring to Utah.

Uiilletin No. 92. The Reservoir System of tlie Cache la I'oudre Valley, l)y E. S. Net-

tleton. Pj). 4S, i>ls. 14. Price, 15 cents.

IJuiletin No. 105. Irrigation in the United States. Testimony of Elwood Mead
before the Industrial Commission .Tune 11 ami 12, 1901. Pp. 47. Price, 15 cents.

The followino- reports of work done in liM)3 are now prepared and

will soon he pu))lished:

Irrio-iition in Italy. By Elwood Mead. This is a report of o]>serva-

tions made ])y Professor i\I(!ad in the valley of the Po in Italy diirino-

the smnmer of 1903. The climatic conditions in that valley are very
similar to those in the central Mississippi Valley and the crops are the

same, with a few exceptions. Th«^ report is therefore of especial

value as showiri*,^ what irrio'ation will do to increase i)r()duction where
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crops can Itc rjiisod without it. Anothci" iin[)()rt!mt fcatuiv of the

report isthi' description of the cooperjitiv*'. soctieties which tiie fannor8

ha\(' roiiiied to coiitioi the distiilmtion of their water supplies. These

societies iiavc \erv hir«>ely done away witli the friction and controversy
between nei<^lil)ois and neiohhorlioods so oonnnon in this country.
The (TO\ei"nni(>nt exercises ahsohite control over stivains and leases

water instead of allowing" the securin«( of perpetual rij^'hts like those

in (HI I- Western Suites. The report also descril)es many of the irrijjfa-

tion works seen and the measuring devices examined.

Irrigation in the Valley of Lost River, Idalio. Hy A. E. Wright.
This r(>i)()rt deals with the peculiarities in the How of Lost River and

their iidluence upon the distribution of th(^ wat(>r from the stream.

The water of the river sinks and r(nn)]iears helow in tlu^ form of springs.

This sinking makes it ditHcult to know the inlluence of diversions a})ove

the sink on the How of the river below, and therefore complicates
the work of the watermaster charged with the di\ision of the water.

Mr. ^^'rig•llt m(>asured the stream at various points along 55 miles of

its course, and the diversion from the same section, to determine where

the water sinks and where it returns to the bed of the stream. These

measurements will suggest to ditch owners how to locate their ditches

to secure the largest supply from the stream.

C/urrent Wheels. This report is a comi)ilation of descriptions of

wheels for raising water sent in by all the agents of the irrigation

investigations. It gives drawings, half-tones, and detailed descrip-

tions of a large number of wheels, with statements of the areas watered

and the cost of construction.



NUTRITION INVESTIGATIONS AT THE GOVERNMENT HOS-

PITAL FOR THE INSANE, WASHINGTON, I). C

By W. (). Atwater, Chief of Nutrition Invest ir/ations.

Among* the various reasons for careful attention to the food siipph^

of an institution, two are of particular importance. In the first place,

the comfort and well-])cing- of the inmates depend in great measure

upon their diet; and, in the second place, the cost of subsistence is

usually a very large item in the expenses of the institution. Hence,

an}'^ means of providing a more appropriate diet for the same expendi-

ture, or for reducing the cost of the diet, provided it be otherwise satis-

factory, is worthy of consideration.

As a result of extended inquiries in this country and elsewhere,

which have been prosecuted with increasing activit}' in recent years,

the general principles of nutrition are to-day fairl}^ well understood,

and it is now feasible to make practical application of the results of

such incpiiry to the improvement of the dietetic management of insti-

tutions. It is possible to determine with tolerable accurac}^ the physi-

ological needs of the inmates for nourishment and, in the light of

experience and experiment, it is apparent that the knowledge gained

from a stud}^ of the diet with regard to the kinds, amounts, and costs

of food, the methods of handling the supplies, and of preparing and

serving the food will frequently show where and how improvements

may be made so as to render the diet more attracti\'e and palatable,

and often better suited to the physiological demands of the persons

nourished, while in man}' insttmces the cost may at the same time be

very much reduced.

This is not meant to imply that it is impossible to provide a suitable

diet for an individual or a group without considering the results of

dietary studies and other similar investigations. Practical experience,

as accunudated through many generations, has shown in a general way
what amounts of food are recjuired and what are satisfactory condji-

nations. But it is coming to be more generally recognized that the

results of scientific investigation are a helpful guide in the conducting
of any enterprise. The proper feeding of individuals or groups is no

exception to the general rule.

Having a very intcllig«>nt appreciation of such facts as these, the late

Doctor A. B. Richardson, superintendent of the Government Hospital

503
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for the Insano in Wiisliin<;ton, rcquostod llu> cooperation of the Office of

ExperinuMit Stations, in connection witii its nutrition investigations, in

a study of food iH-ononiy of the institution under his charge. It was

his desire to k^arn whether, as judged according to the best avaihiblc

knowk'dge, the diet of the hospital was properly suited to the needs

of the euiployees and patients, and whetlicr it was being suppliccl as

economically as circumstances would warrant; or, if it was at fault

in either respect, in what ways it might l)e inij)i()ved. So far as the

Office of Experiment Stations was concei'ned the opportunity to assist

in such iiHjuiry was considered especially advantageous, both as showing
how the results of nutrition investigations maybe put to practical use,

and also foi- securing additional data for the establishment of dietary

standards and other useful information regarding the dietetics of public

institutions, requests for wdiich are being continually received. That

the importance of this subject is becoming more widely recognized is

manifested b}^ the inquiries that are being made and by the interest

displayed by a large and increasing number of officers of public insti-

tutions and by public-spirited citizens.

PRINCIPLES GOVERNING THE PLANNING AND IMPROVING OF
DIETARIES.

From the data obtained ))y experimental inquiry and from the facts

learned by experience and observation in the feeding of large groups
of people, several general principles ma}^ be deduced that must be con-

sidered both in the original planning and in the attempt to improve
the diet of an institution. A certain amount of food is necessar}'^ for

sustaining bodily functions, and this requirement, which is termed

the physiological demand, varies with diti'erent conditions such as age,

sex, health, muscular activity, environment, etc. The physiological

demand forms the ]>asis of the dietary standard, which may be

expressed in amounts of food materials, or more conveniently in quan-

tities of nutrients and energy, since the nutritive values of all food

materials maj^ be stated in these terms. The food supply of the insti-

tution must necessaril}^ be larger than is required simplv to meet the

physiological demands of the inmates, since it is practicall}' impossible

to store, cook, and serve food without some loss from shrinkage and

w^aste, the amount of food thus lost depending very largel}' upon its

quality and upon the methods of storeroom, kitchen, and dining-room

management. To provide adequately for the institution, therefore,

the total food supply nnist be large enough to cover both the needs

of the population and the losses from shrinkage and waste. The differ-

ence ])etween food supply and food consumption, however, should not

be unduly large, because when the former is too generous the kitchen

and table wastes are likely to be excessive; and where food is served

too abundantlv there will also be atendencv to consume more food than
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is required to maintain crood physiral condition which not only entails

pecuniary loss, but also inipos«>.s unneces.sary tax on the digestive

functions and frcquentl}' impairs the health of the consumers. On
the other hand, if the food supply is too limited and the shrinkage
and waste are large, there is danger of underfeeding, which is more to

be avoided than the opposite. HA-gienic economy requires not onlj^

that the food shall meet the physiological deniaiid in respect to the

quantities of nutrients and energy, but also that it shall l)o suited to

the digestive powers and other physiological peculiarities of the users.

This is of special importance in the case of the aged and infirm and

with invalids and young children. Pecuniary economy requires not

onh' that there shall be a minimum of shrinkage and waste, but also

that the food shall l)e such as to furnish the needed nutriment at the

lowest cost consistent with the comfort and well-being of the persons
fed. The attractiveness and palatal^ility of the food should also receive

due consideration, because often the adequacj' of the diet as well as the

happiness of the eater may be thus enhanced.

NATURE OF THE INQUIRY AT ST. ELIZABETHS.

The plan of investigation at St. Elizabeths comprehended an

examination of the statistics of the food supply with regard to the

kinds, amounts, and nutritive values of the materials; determinations

by weighings and measurement of the amounts of food actually con-

sumed by the different classes of the hospital population and of the

amounts and kinds of dining room and kitchen wastes; observation of

the methods of handling, cooking, and serving the food; experiments
on the feeding of patients of different classes to determine their

actual physiological needs and the best waj^s of supplying them
without unnecessary waste; and, Hnally, learning how the proper
officers and employees ma}^ be enabled not only to carr}^ out but
also to devise methods for improvement.

In an institution like a hospital for the insane, where there are so

many different classes of patients, and especiall}' in one Avher(> there

are many different dining rooms and kitchens, to complete such an

investigation as this Avould ordinarily require considerable time.

Fortunately for rapid progress at the Government hospital, it was

possible to make very satisfactory arrangements for the prosecution
of the inquiry, and these were readily agreed to by Dr. Richardson,
who thoroughly appreciated the requirements of the woik. Mr. H.
A. Prtitt, Avho for several years had been associated with the work at

Middletown, Conn., which forms part of the nutrition invc^stigations
of the Department of Agriculture, which are under the writer's direc-

tion, and with the dietary investigations made in the hospitals for the

insane in the State of New Yoi-k, also under the writer's direction,
was given charge of the studies at St. Elizabeths. The data which he
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colloctod were sent to Middlctown to be culculiitcd, t{il)iilated, and

ciassilied there where there are facilities for such work and a force

skilli'd in the performance of it. By this cooperation the results

accomplished at the hospital during- the j)ast year are large and furnish

a number of interesting- and suggestive facts. At the same time the

carrying on of the studies has not been in any way a })urden or a drjig

upon the institution; it did not interfere in the least with the regular
routine of the work, and the expense to the hospital was compara-

tively small.

The more important part of the investigations during the past j'^ear

consisted of dietarv studies in diti'erent wards and dining rooms. As
a part of each study determinations were made of the amoimts of dif-

ferent food Ujaterials brought into the kitchen and used in preparing
the different meals, the amounts of the cooked foods sent to the dining

room, the amounts served at the ta})le, and those left uneaten, both

on the plates and at the serving tables. Record was also kept of the

number of persons at each meal during each study. This furnished

data for the calculation of the quantities of nutrients and energy per

person and per man in the food served, eaten, and rejected. Obser-

vations were also made of the methods of pre[)aring, cooking, and

serving the food, and of utilizing that which had been sent into the

dinino' room but had not been served.

FOOD CONSUMPTION.

Twenty-seven such studies, each one week in duration, were com-

pleted; 23 with patients and 4 with employees. The total number of

persons included approximateh^ 1,000 male patients and 125 employees,
botii male and female. The data obtained were submitted to the Office

of Expei-iment Stations for classification, tabulation, and calculation of

results. In public institutions, as elsewhere, men eat more food and

need more than women. The computations can be made "
per man,"

"
per woman," or "per person." All the studies of the patients at

St. Elizabeths were made with men and the results are expressed

"per man" per da3\ The studies with employees were with both

men and women, l)ut are computed on the "
per man "

basis, it being
assumed that on the average a woman eats eight-tenths as much as a

man. On this assumption the ratios per man, per person, per woman
would be 10 : 9 : 8. The results of the experiments showed that on an

average the food actually eaten b}^ the patients furnished 93 grams of

protein, 103 grams of fat, 301 grams of carl)ohydrates, and 2,705 calo-

ries of availa))le energ}^ per man per day. In a few of the wards the

food consumption was somewhat lower than this, and in some it was

higher; but in the majority of cases the variation of the individual

studies from the average was not unusually wide. The results of the

four studies with employees showed that they ate on an average 125
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grams of protein, lOi grains of fat, 4:QG grams of carl^ohydrates, and

3,800 calories of euergy per mau per da}'. Considering patients and

emplo3^ees together, the average for the total number included in

these studies was 97 grams of protein, 112 grams of fat, 377 grams of

car])oh3'drates, and 2,870 calories of energy per man per day. This

food consumption is large for people with the average muscular

activity of the hospital population.
Whether these figures would represent the diet for the whole insti-

tution it is impossible to state with certaintj', because there were
several wards in which studies were not made; but, from a superfi<!ial

observation of the patients and emplo3'ees in these wards, it was
believed that in respect to their phj'siological needs or actual food

consumption they did not diti'er materially from those included in the

studies. Since the number of persons included in the studies was
rather more than half of the total population of the hospital and rep-
resented most or all of the different classes of patients and employees,
it is pro))able that the average of the results obtained gives a fair

indication of the conditions for the whole institution. A comparison
of these results with those obtained in other institutions and with

conmionlv accepted dietar}?^ standards indicates that the ]:)atients and

employees at St. Elizabeths were certainly receiving adequate nour-

ishment. In the extended series of investigations just mentioned as

carried on in the New York State hospitals for the insane there was

every indication that the population was abundantly fed; it was found

that the food eaten averaged 73 grams of protein, 76 grams of fat,

317 grams of carbohj'drates, and 2,305 calories of energy per man per

day. The per capita ration allowance, to include both the food eaten

and a loss of 15 per cent from shrinkage and waste, proposed on the

basis of the results of these studies and the standard for food require-
ments of persons in health, was 100 grams of protein and 2,050 calories

of energv. It is noticeal)lc that the observed food consumption alone

at St. Elizabeths was ver}- nearly as large as this.

It would hardly seem that the requirements of the patients in this

institution are larger than thoseof menatordinarysedentarj^ occupation,
since the majority of them had no active employment. A commonly
accepted dietar}^ standard in this case calls for 100 grams of protein
and 2,700 calories of energy. As shown ly the figures given above,
the food consumption of the patients was near enough to this to

warrant the assumption that it was sufficient to meet their bodily
needs.

The employees included in the studies comprised olticers, clerks,

ward and dining loom attendants, waiters, and house girls. In

respect to food re(iuirements these ma}' perhaps be compared with

men at light to moderate muscular work, in which case a common

dietary stiuidard calls for 112 grams of protein and 3,040 ciilories of
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oncr(]fy per man per day. Tii f'oiii])arison witli this standard tho four

studies with attendants, the average for which is given al)ove, would

indicate that tiieir diet was generous.

FOOD WASTE.

From the statistics of food purchased (hiring the year ending ju.st

l)efore those studies were begun it was caU'uIated that the suppl}' was
sullicitMit to furnish tho j)opulation for the yeai- an average of 127 grams
of lU'otein, 1 TiJ grams of fat, HIT grams of ('arhoh3'dratos, and 4,240

eah)rios of energy p(M' man per day. Simihir figures were not obtained

for the food purchased during the time of the studies, l)ut from an

examination of (he accounts it seems fair to assume that the supply'
would diller but litth' from that of the preceding 3'ear in actual nutri-

tive value. Assuming that there would 1)0 no dillerence in this

respect, and that the average food consumption found in the dietary
studies represents the condition for the total population, it would

appear that between the purchase of the supplies and the serving of

the food there is a loss of at least a fourth of the total amount. Part

of this loss is of course due to shrinkage and deterioration in the stor-

ing and handling of the materials, but the larger part of it occurs in

other ways. From the data collected in the dietary studies it was

found that on an average the patients "wasted" 18 per cent of the

total amount served to tliem and tho attendants 22 per cent. This rep-
resents only the part of the food that was rejected at the plates and

does not include the excess of food ])rou<iht into the dining room over

the amounts used to feed the individuals at the table. The latter

made a small but appreciable proportion of the food sent from the

kitchen to the dining room, and, being conmionly too small to be

returned to the kitchen and utilized in "made over" dishes, it usuall}^

went with the wastes from the plates, so that the total waste from the

dining ro(mis would 1)0 even larger than the figures given. These

results are considerably larger than have been observed elsewhere.

In the studies in the New York hospitals for the insane the average
table and kitchen waste was found to be 12 per cent.

To avoid misunderstanding, it ma}' be explained that the term

"waste" is here applied to material that is actually edible but is not

utilized, such as bread, the flesh of meat, etc. Inedilde material, such

as bones, eggshells, skins, and seeds of vegetables, are considered as

refuse, not as waste, and do not appear in these estimates. Of course,

the waste is not an entire loss, because it is utilized to feed swine for

pork. It is designated waste in the sense that it is not utilized as food

for patients or attendants.

To one who has not looked into the matter, these figures for waste

would seem surprising. It is quite probable, however, that in insti-

tutions where no special effort is made to prevent it, even so large a
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clitTcroiicc l)otwecn food supplied and food consiinied as is implied in

tb(; data above coinpared is in the natural order of thing-s. In the

ordinary household it is comparatively easy to regulate the food supply
so that it will not ])e materially in excess of what is actuall^^ eaten.

The dietary ha))its of the difl'ercnt members of the family are known
to the intelligent housewife. In economical families the food is

selected and cooked in such ways as to meet the individual tastes and

needs of the mend)ers without uimecessary waste in the kitchen. Each

person selects the kinds and amoiuits desired, and the portions not

used at one meal are saved and utilized again, so that little is wasted

at the table. But even in private families and boarding houses, unless

much care is exercised, the waste may be considerable. In a laro'e

number of dietary studies made in connection with the nutrition

inv^estigations of the Office of Experiment Stations it has ranged in

private families from practicalh' none to S or 10 per cent, and in

boarding houses, even where economj^ was sought, it has averaged 10

per cent, and in some individual cases has reached 20 per cent, of the

total food.

In large establishments, like hospitals for the insane, econom}^ in

diciar}- management is a more difficult matter than in ordinary fami-

lies or boarding houses. The dining room and kitchen forces are

smaller in proi)ortion to the total nimiber fed. In both the kitchen

and the dining room, many of the employees lack training in the sub-

ject of proper utilization of food and have no incitement to econoni}',

while freiiuently there are no conveniences or facilities for economiz-

ing. The leaks are more numerous and harder to stop, and the aggre-

gate loss is much larger than would be realized without an examination

of the statistics.

Waste can not be entirely avoided; more or less of it is inevitable;

the best that can be done is to reduce it to a minimum. It is possible,
even in large institutions, to provide for the utilization of food so

that the losses shall be small. This can be accomplished by a better

understanding of the nutritive values of food and of the demands of

the people for nourishment, and by improvements in methods of stor-

ing, handling, and especially of preparing and serving the food.

In this way it will be possible to provide more palatable and more
attractive nourishment at lower cost. This was demonstrated in the

course of these studies. From time to time opportunities for improve-
ment were pointed out to the late superintendent and were i)romptly
acted upon by him; and he stated that in his opinion, as a result of

these investigations, the cost of the food during the last six months of

the year was lower than for any other corresponding period durinj^
his connection with the institution.

That a very material reduction in the amount of waste is possible
is suggested l)y a study of the data showing the waste in the individual
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s(ii(li(>s. Ill many t-ascs tlu's(> wtrc diir largely to (he fact, that the

nuMHi was not entirely suited to the diftary hal>its oi- tastes of IIm- per-

sons partakini,^. In one study, for instance, (he hi'eaivfast foods, meat

stews, and h'euminous soups were not relished, and from a fourth to a

third of the oatmeal and nc^arly a half of tli(> hominy served were

waste(l. 'That the- diet in the easi- here pointed out was ample is

evidiMit from the fact that in spite of such larjjfc waste of indiN'idual

foods the p(»rsons included in the stud}' ate fully as nuudi of nutrients

and eneroy as in the average above given.

Siiuilar facts were brought out in other studies. It would undoubt-

edly be possible to devise means foi' suiting the diet more nearly to

the preferences and idiosyncrasies of the consumers in such eases, and

at the same time eti'ect a pecuniary saving. Such a condition has been

ol)servod in investigations made elsewhere. I'rausnit/, a prominent
German physiologist, in speaking especially of th<^ diet of hospi-

tals, has pointed out the fact that in order to be entirel}^ satisfactory

a diet must conform to previously acquired food habits. Mrs. Ellen

H. Richards, in considering her studies of dietaries in institutions in

Boston, has also observed that it is not enough to calculate the nutri-

tive value of food and to have it cooked according to the best recipes

and served in the most attractive manner; the food must have a

familiar appearance and taste, because people prefer that to which

they are accustomed. Novelty in food does not conunend itself to

those who have been used to little variety. In fact, for the most suc-

cessful and economical feeding of persons in institutions, it is essen-

tial to consider their previous dietary hal)its.

On the other hand, monotony in the diet is also to l)e avoided.

^^'here the menu repeats in Aveekly rotation, as is common in institu-

tions, the patients associate cei'tain days with certain diets and often

ac(piir(^ an aversion to the food as it is served. If less regular rota-

tion of meals were provided it would undoubtedly add to the attract-

iveness of the diet.

The importance of the I'cduction of waste from a pecuniary stand-

point is considerable. The cost of the food sup})lies at the Govern-

ment hospital for the year 1901-2 was over $17s,(i(iO. If the percent-

age of waste foimd in these studies was true of the hospital in general,

and if by improvement it should prove possi})le to reduce it by one-

half, this would mean a saving of over $20,000.

CONCLUSION.

So far as can be judged from the results of these studies as compared
with similar data obtained elsewhere, the dietetic management of the

institution was very satisfactor3^ Opportunities for improvement
were observed, l)ut these have to do with details rather than with the

system as a whole. The diet was varied and attractive and certainly
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abuncUuit. On the whole the waste was larger than seems necessary,
wliieh would i)artially account for the fact that tlie cost of the diet was

higher than would appear needful on theoretical gi'ounds and higher
than that of a similar diet in other institutions. A\'ith the knowledoe

of theoretical requirements and existing conditions it should be possi-

ble to provide an entireh' satisfactor}- diet without unnecessary waste,
and thus materialh' reduce the cost. What is necessar}'^ is first to

learn the facts and then devise means for improvement. The studies

made during the past year have given a toleral)ly clear idea of the

existing conditions, and it is regarded as especially fortiuiate that dur-

ing the present year it will be possible to make the attempt to improve
them b}' applying the knowledge gained as the investigations at the

Government Hospital are being continued with the cordial cooper-
ation of Dr. W. A. White, the present head of the institution.

Of course the reduction of the cost is not the onl}^ object, nor even

the chief o})jcct of such inquir}-. Humanitarian considerations are of

far higher consequence. Some of the inmates mav be cured and

everything possible should l)e done by diet or otherwise to facilitate

their cure. Of the incurables a large proportion have a keen appre-
ciation of the comforts and discomforts of their condition, and their

sources of enjoyment are necessarily so restricted that with a large

percentage the pleasures of eating are probably paramount. To alle

viate their discomforts and to provide as much as possil)le of the

things which contrilnite to their happiness is plainly a duty. But
these ends ma}' be served by fitting the food to the needs of the body
and rendering the diet attractive and palatable. A\'hat is meant to be

especially pointed out here is that, if this investigation is properly

continued, it will be possible to learn much concerning the methods

by which the food may be better adapted to the actual needs of the

patients of the different classes, and to devise improvements in the

planning of menus, and in the preparing and serving of the food

which will lit it better to the vaiying tastes of the hospital popula-

tion, and at the same time prevent unnecessary waste. The advantage
will be threefold; it will help to make hospital life less wearisome
to the patients, it will ])e hygienically beneficial, and it will tend to a

better economizing of the food supply and thus reduce the cost. The
effort involves expense, but the results will repa}' the cost many
fold.

To fit the food to the physiological demand requires two things—
that the food materials be such as will aorce with the users, and that

they supply the right proportions of mitrients and energy. What
food best agrees with the user is found by actual experience. (len-

erally speaking, the ordinar}' foods agree with onlinary people;

exceptional cases have to be provided for as experience and good
sense dictate. To find what proportions of nutrients are best adapted
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to a ^ivcii class of pi'oplc is a mattci' of cxixTiiiiciil. 'I'lic coniiiion

iisayr in iiistihitioiis aiul in piivatc life is foi- people to cat wiiat tlicy

will of the food that is set before (hem. The ])i()poi-(ioiis arc fre-

queiitlv Ncrv far from those best suited to heallh.and often thepccun-
iarv ceoiiomy is even worse. What is w'ant(>d for

i)iil)lic institutions

is an extended series of carefully planned feedinir experiments.
These could lie made at comparatively small cost; they need not Ix^ at

all disaj^reeablo or otherwise objectionable to the subjects, and the

results would be of the greatest value. JMucli attention is now being

given to the cooking and serving of food in public Institutions, and

with corresponding im[)rovcm(int. Combining this with physiological

iiKjuiry will bring the best results.



A SUMMARY OF RIiCENT AMERICAN AVORK OX FEEDING
STUFFS.

By C. F. Langworthy, Ph. I).,

Office of Experiment Stations, U. S. Department of Agriculture.

The general subject of feeding stufl's, inolucUng composition, digest-

ibility, feeding value, sophistication, manufacture, value for specific

purposes, and related topics, has always received much attention at the

hands of American investigators, especially those connected with the

agricultural experiment stations. In recent j^ears the amount of sucb

work by station investigators has been materially increased by the fact

that a number of States have laws regulating the manufacture and

sale of feeding stuffs, and in the majority of cases the analytical work
and other matters, necessitated by these laws, are intrusted to station

officials.

In preparing the following summary of American work on feeding

stuffs, published during the last three and a half years, the bulk of the

data has been obtained from matter included or referred to in the

Experiment Station Record, since in this journal all the experiment
station literature is regularly noted and an attempt is made to include

all other American work as well. In the case of many experiment
station })ublications the date of distribution is difficult to determine

and does not agree with the printed date of issue. It has been

assumed, therefore, that any matter noted in the Experiment Sta-

tion Record, Volumes XII to XIV, inclusive, and numbers 1 to 6

of Volume XV, that is, from September, 1900, to February, 1904,
comes within the period which it is desired to cover. No account has

been taken of the considerable number of short articles on the composi-
tion and value of feeding stuffs contributed to agricultural papers and

other journals by experiment station authors. The amount of such

material is large and, taken together, it represents a contribution to the

su})ject which is of considerable importance from an educational and

practical standpoint. Furthermore, mention has not been made of the

considerable number of general discussions of feeding stuffs prepared

by station officials and published in the station bulletins and reports,
or those prepared in the Department of Agriculture and published as

farmers' bulletins.

S. Doc. 148, 58-2 .S:i 513
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ANALYSES OF FEEDING STUFFS.

I)»iriii»jf tilt' last few ycais (lie iiumhcr of fccdino- si nils analyzed in

the I'liited States has hecii very larjjjc. Accordinj^^ to a cai'eful estimate

the total niini))er of analysers i)iil)lished since July ;51 . IImmi, js 1 l.T4Jt,

Of these, 10,181 were made in comiection with the inspection work car-

ried on in a nnml)er of the States. The ludk of thi^ analyses were

reported by the State e.\j)erinient stations. A consideral)le numher,
however, AV(>re j)ul)lished by the Bureau of (-hemisti-y of the Tnited

States Department of Aoriculture and the department of aj;i-icnlture

in one or two States, while a few have l^een i-eported from other

sources.

The above statements do not take into account tlic comparatively

large num})er of anah'ses of sugar l)eets and sorghum made in connec-

tion with sugar and sirup mamifacture, nor those made for connnercial

reasons of potatoes, sweet potatoes, and skim milk; neither has account

been taken of the anal^'ses of some materials more often used as human
foods though oc'casionally fed to farm animals, nor of the large numlier

of ash analyses reported.
The following list will give an idea of the way the analytical work is

distributed, though the classification followed is necessaril}- more or

less ar))itrary:

Analyxes reiiorled inthe United States from S('ptrtiil>rr, 1900, to Fcl/riniri/, 1904-

Feeding .stuff.

Barley
Bark'.v milling products
Bnckwlicat...
Buckwheat milling products
Corn
Corn milling products and feeds
Cotton seed and cotton-seed prod\icts. . .

Oats
Oat milling products
Rice and rice milling products
Rye
Rye milling products
Spelt and spelt milling products
Sorghum seed
Wheat
Wheat milling jiroducts
Gluten meals and feeds

Flaxseed, linseed meal, and similar prod
ucts

Brewers' grains and malt sprouts

Num-
ber.

3

14
4

64
l.-i3

(lltl

1,189
28
51
•23

IS
36
6

12
43

1,875
1,233

718
2(!5

Feeding stuff.

Distillers' grains and similar products. . .

Beans, 7)eas, ])eanuts, soy beans, and their

milling products
Mixed feeds, commercial and proprietjiry

feeds, cereal break fast-food l)y-i)rod-

ucts, and similar feeds

Poultry feeds
Condimental feeds
Animal meals and similar products
Forage crops, fresh and cured, including

.silage

Sugar-beet pulp and silage and oHier
sugar-beet products

Roots
Pumpkins and stock melons !

Fruits, fruit pomace, etc

Molasses, molasses feeds, and sugar
Miscellaneous

Total ,

Num-
ber.

62

74

215
200
207

798

12
47
11

7
3

112

11,749

As will be seen by the above list the number of analyses of wheat

milling products, gluten products, and cotton seed and cotton-seed

products is large. This is natural, since these goods are commercial

by-products from important industries. The number of analyses of

mixed feeds, commercial and proprietary feeds, cereal l)reakfast-food

by-products, and similar feeds is also large. This is undoubtedly due
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in a oonsideniole mea.sure to the groat development of the cereal

breakfast-food industry, a.s very many of these materials are by-

products from the breakfast-food factories, and consist of shrunken

or damaged grain, residues of the manufactured products and similar

materials, often mixed with some standard concentrated feed, such as

gluten meal.

A few anal3'ses have been reported of materials seldom used as feed-

ing stuffs, at least in the United States, including saltbushes, almond

hulls, olive pomace, Russian thistles, corn silk, leaves of several vai'ie-

ties of oak and of poison oak, etc. No complete compilation of analyses
of American feeding stuff's has been made in recent years, although a

fairly complete summary
<* of earlier analyses was issued some years

ago. Several of the State experiment stations, following a common

custom, have published more or less extended compilations within the

last three years. Of these the bulletin b}' J. T. Willard'' published

by the Kansas Station, entitled "The Exact Calculations of Balanced

Rations," should be mentioned, since the feeding value of the different

materials is summarized in a somewhat unusual way. According to

the author, ''the bulletin maintains and the method of calculation is

based upon the fact that, reduced to a final analysis, the balancing of

a ration consists in balancing the feeds used in it two by two. In this

pairing any of the feeds may be used more than once, and the several

quantities of a feed so used are finalh'^ added together to obtain the

total sum. Recognition of the compound nature of this sum is essential

to an understanding of the theory of the balancing of rations." The
method of calculating* balanced rations, on the basis of the protein,

fat, and carbohydrate content is described, and a method suggested,

regarded as ample for practical requirements, which takes into account

only protein and nitrogenous constituents. In addition, a table is

given which shows the relative amounts of a number of feeds, arranged
in pail's, which may be used to approximate the nutritive ratios called

for by the connnonly accepted feeding standards. Figures are given
for 14 different ratios. In the author's opinion "'the mixtures given

may. in man}' cases constitute a ration; in others u ratioii maybe com-

poiuided by using, in any proportion desired, an}' of the various mix-

tures having the same nutritive ratio."

The New Jersey Stations'" has published considerable data regarding
the variations in price of connuercial feeding stuff's during recent

years.

"Compilation <if Analyses of American Feeding Stuffs, K. II. .Tenkiny and A. L.

Wint4)n, U. S. Dept. Apr., Office of Experiment Stations Bui. 11, 1892.

'' Kansas Sta. Bui. 115.

'New Jersey Stas. Rpt. 1900, !>.
180.
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SPECIAL STUDIES OF FEEDING STUFFS.

A miinlxM' of Aniorican invcstic^ators havo puhlislicd special studies

doaliii<i: with ditl'oront crops, ^frains, etc., which should l>c nicutioiicd

in :i suuuuarv of the work on the jreupral sul)jcctof feeding stuli's pub-
lished duriniif the period covered by this coinj)ila(ion.

At the ()re<>()n Station, A, L. Knisely'* studied the composition of

the diti'erent parts of the lupine plant.

J. Stewart,'' at the Utah Station, studied the composition of the dif-

ferent parts of the Golden Vine tield pea, and H. K. Miller,' of the

Florida Station, studied the velvet bean.

C. D. Smith '^ carried on an extended investit^-ation at the Michig-an
Station of the shrinkage of oats, corn fodder and other corn products,
and clover hav during storage.

At the Alabama Station, J. F. Duggar' studied the composition of

ditierent parts of the cowpea plant.

C. H. Jones and B. O. White,-^' at the Vermont Station, made special
studies of the composition of the nitrogen-free extract matter of pota-
toes and artichokes.

Chemical studies of the changes in crops during the process of

ensiling were made at the Oregon Station by J. Withycombe.fi'
Work which is regarded as preliminary was carried on by J. With}^-

combe and A. L. Knisely, ''on treating corn fodders in silos with

steam. The chemical composition of such silage was studied, as well

as that of silage treated w^ith salt with and without the addition of

water, and silage which had received no special treatment.

F. S. Shiver* has made an extended investigation of the composi-
tion of the Sea-island cotton plant and its parts. Numerous analyses
were made of the seed, kernels, hulls, linters, lint, and meal of two

varieties; the constants of Sea-island cotton-seed oil were determined,
•and the form in which phosphoric acid exists in the meal was studied.

The investigations have also included determinations by the phenyl-

hydrazin and phloroglucin methods of the pentosans in different parts
of the plants. Pentosans were found to be widely distributed in the

Sea-island cotton plant and its products, varying in amount from 1.53

per cent in lint to 21.88 per cent in the hulls.

J. T. Willard, R. W. Clothier, F. C. Weber, et al.,^' have reported
numerous anal3^ses of corn, made during a period of four years. The

object of the work has been mainly to improve the protein content of

corn, the results indicating that the most practical means for this pur-

« Oregon Sta. Rpt. 1901, p. 30. ./'Vermont Sta. Rpt. 1901, pp. 209, 217.

i> Utah Sta. Bui. 69. fl' Oregon Sta. Bui. 67.

c Florida Sta. Bui. 60. h Oregon Sta. Bui. 72.

f^Miehijran Sta. Bui. 191. « South Carolina Sta. Buls. 68 and 78.

« Alabama Sta. Bui. 118. J Kansas Sta. Bui. 107.
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pose is the selection of seed corn containing large germs. Extended

crossing experiments have been conducted in connection with the

chemical investigations.

An extended study of the corn kernel and the composition of its

different parts has Ijeen carried on also at the Illinois Station by C. G.

Hopkins and his associates. " These investigations have for their chief

object the modification and improvement of the corn kernel, with a

view to increasing its protein content and its consequent value as a

feeding stuif.

T. B. Osborne,* at the Connecticut State Station, has continued his

important investigations of the composition of proteids and has

reported an extended stud}^ of the nucleic acid in the wheat embryo,
the discovery of which is announced in the report of the station for

1899.

T. B. Osborne and I. F. Harris '^ have also reported extended inves-

tigations of the form in which nitrogen occurs in proteids contained

in feeding stuffs and some other materials, the specific rotation of

some of these vegetable proteids, and other topics connected with the

chemistry of this important group. (See also p. 522.)

The composition of different parts of the alfalfa yjlant at different

stages of growth was reported by H. Snyder and J, A. HummeH at

the Minnesota Station.

The feeding value of sorghum canes at different stages of growth,
as shown b}^ chemical composition, was studied by R. W. Thatcher^ at

the Nebraska Station.

A special study of the composition of cotton-seed meal was reported

by W. A. Withers and G. S. Fraps,-'" of the North Carolina Station.

In addition to the constituents usually determined, the authors report
determinations of betain, cholin, gossypein, organic acids, and several

members of the carboh^^drate group. The pentosans of cotton-seed

meal, they found, are not soluble in diastase, and are contained entirely

in the nitrogen-free extract, unless an unusually large quantity of hulls

is present. Cotton-seed meal was found to contain neither starch nor

an appreciable quantity of sucrose or i-educing sugars.

C. A. Browne, jr,,^' reported a chemical study of rice oil obtiiined

from rice bran.

At the Montana Station, F. W. Traphagen'' concluded from a

a Illinois Sta. Buls. 82 and 87.

b Connecticut State Sta. Rpt. 1901, p. 365.

'•Jour. Amer. Chem. Soc, 25 (1903), Nos. 4, p. 323; 5, p. 474; 8, pp. 837,842,848,
853.

'' Minnesota Sta. Bui. 80.

« Nebraska Sta. Bui. 62.

./"North Carolina Sta. Bui. 179.

r/.Tour. AiTior. Cliciii. Soc, 25 (1903), No. 9. p. 948.

h Montana Sta. Kpt. 1902, p. 58.
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luuiilxM- (if analyst's of j^nisscs that, whon the saiiic species are gath-

ered at dilVereiit ]H'rio(ls at (lilVeifiit sta<(es of jriowth, they may difl'er

in I'oniposition to a ureater decree than j^fasses of totally different

i>-(>n(Ma collected under similar conditions.

R. W. Thatcher." of the Nebraska Station, analyzed a luimher of

samples of ditl'erent foi'a<i'e crops cut at an inter\ al of three weeks, to

stud\' the ell'ect of the time of cutting- upon composition.

In connection with an investij^ation of the feedinjjf value of hran,

W. Frear and \\ . A. Hutchison'' studied the composition of hran

from winter and sprint^ wheat.

L. 11. Men-ill'' investij^ated the determined and calcuhit<'d heat of

com])ustion of feediuo- stufll's and the feces from sheep fed these

materials. As an illustration of the discrepancies observed in the case

of a number of samples of wheat and various millinc^ products, the

ditference ))etw'een the determination and the calculated fuel value

ranoed from 0.02«) to 0.-180 calorics, or nearly 10 per cent of the total

determined quantity. The variations, it is said, were intimate]}- con-

nected with the amount of crude tiber present.

In a discussion of feeding farm animals M. E. eJaH'a and L. Ander-

son'^ devoted considerable attention to the feeding value of fruits,

summarizing a large amount of analytical data on this subject, most

of which was derived from station analyses.

At the New Hampshire Station F. W. Morse" carried on a special

study of corn silage with reference to the amount of acidity developed

b}' ditierent varieties of corn preserved for different lengths of time.

Extensive microscopical studies of the anatomical structure of the

seed of a number of cultural varieties of sorghum were carried on by
A. L. Winton./

The same author f'' reported similar studies of wdieat screenings.

At the New Jersey Stations L. A. Voorhees and J. P. Street'* studied

the losses in the fat of corn meal due to the action of molds. On the

l)asis of a large number of analyses the fat in normal corn meal was

found to average in amount 47 per cent as much as the protein. Sam-

ples which showed under the microscope the presence of PenicUllxnn

glaucum had lost from 4.2 to 67.7 per cent of the fat w^hich should

» Nebraska Sta. Rpt. 1900, p. 73.

''Pennsylvania Sta. Bui. 4S.

'Maine Sta. Bui. 67.

'/California Sta. Bui. 132.

''New Hampshire Sta. Bui. 96.

./"Ztschr. Untersuch. Nahr. u. (ienussmtl., 6 (1903), p. 337; Connecticut State Sta.

Rpt. 1902, pt. 3, p. 326.

f/Ztschr. Untersuch. Nahr. u. (ienussmtl., 6 (1903), p. 432; Conne<;ti(;ut State Sta.

Rpt. 1902, pt. 3, p. 339.

/'New Jersey Stas. Bui. 160.
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have been present if the meals were originally of normal (juality. To

determine whether the growth of mold was the real cause of the

dimiiiished fat content, samples of normal corn meal of known com-

position were inoculated with P. glaucum and the mold allowed to

grow for nine days at an average of 71° F., under ditferent conditions

as regards moisture. The percentage loss of fat was found to range
from 1.35 to 12.24. the .smallest loss being found in the sample in

which there was 10.73 per cent of water present and greatest in

the sample having the largest amount of water, viz, 36.24 per cent.

In other words, this percentage loss of fat increases with the amount

of moisture present. Other tests are very briefly reported, which

bear out this opinion.

E. B. Hart and W. 11. Andrews '* studied the form in which phos-

phorus occurs in feeding stuffs and animal by-products, reaching the

conclusion that in such materials practically all the phosphorus occurs

in organic compounds and that commercial feeding stuffs of vegetable

origin do not contain appreciable quantities of phosphorus in inorganic

compounds and, furthermore, that feeding stuffs of animal orgin, such

as liver meal and dried blood, are also approximatelj^ free from such

phosphorus compounds.
The proportion of the energy of timothy hay available to the animal

body was studied by H. P. Armsby and J. A. Fries* at the Pennsyl-

vania Station with a respiration calorimeter of the Atwater-Rosa

type, which has been elaborated in cooperation with the Bureau of

Animal Industry of this Department. In determinations of the income

and outgo of energy in experiments with steers fed timothy ha}', the

following tentative conclusions weie drawn:

The nutritive Aalue of timothy hay, either for maintenance or pro-

duction, was not measured in these experiments b}' its metaboliza])le

energy, but was in every case materially less. In other words, the

digestible nutrients of the timothy hay did not replace body tissue in

isodynamic proportions.
The work of digestion and assimilation in the case of timothy ha}'

appears to be so great that, at the maintenance requirement or even

l)elow it, the heat production of the animal is in excess of the amount

needed for the maintenance of body temperature.
The availability of the metabolizable energy of timothy hay, within

the range of these experiments, appears to be a linear function of its

amount. 'I'he experihients afford no clear indication that the avail-

ability is less above the maintenance requirements than Ik^Iow it. (See

also p. 53.5.)

M<'ntion should be made of theextended compilation of data regard-

ing the feeding value of sugar l)eetsand sugar-beet products, published

" Ni'w Y(.rk State Sta. Bui. 238.

''True. Soc. I'n.iii. V^r. Sci., 1902, \k IKI.
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by L. S. Ware." This is not an cxporiment-station publication, ]»ut

contains in addition to othrr data suniinaries of iiiNostij^ations cariMcd

on at a niunlxT of the stiitions on sujjcar heots, their composition,
fiMHliiiL;- vahio, etc.

ANALYTICAL, METHODS.

In connoction witii the work rofcM'rcd to above nuich attention has

nocossarily ))een j^iven to analytical methods. Any discussion of this

subject must refer to the work of the Association of Official A«^ricul-

tural Chemists,'' which has devoted much time to the consideration of

methods of analyses.
In the report of the convention held in 1900 it was recommended Dy

W. H. Krug, referee, on the l)asis of analyses of samples of wheat,

bran, and peas, that the then method of the association for moist-

ure be further studied, with the view of fixing the time required and

the exact temperature at which the determination must be made. He
also recommended further study of the effect of various methods of

distillation on the result obtained by the phloroglucin method, and the

determination of the effect of the length of time which the precipitated
distillate stands upon the amount of phloroglucin ol)tained.

Recommendations were also made regarding the determination of

pentosans and crude fiber by G. S. P'raps. Attention was called to

probable sources of error in the official method of distillation in deter-

mining pentosans, in the quality of phloroglucin used, and in the

composition of the products obtained by distillation of pentosans with

hydrochloric acid. A method devised by Konig was proposed for

preparing crude fiber practically free from pentosans. A method of

purifying phloroglucin was adopted; also several changes in manipu-
lation in the provisional method for the determination of pentosans

by means of phloroglucin.
At the convention of 1901 the report of W. H. Krug, the referee

on foods and feeding stuffs, related to the determination of moisture,

starch, pentosans, and galactan. The recommendation of the referee

dealt mainly with minor changes leading to more exact methods. It

was recommended that the method used for drying sugars be adopted
as optional for the drj^ing of feeding stuffs. AVith the phloroglucin
method it was recoumiended that, instead of using 3 grams of material,

a quantity of the material be chosen so that the weight of the phloro-

glucin obtained shall not exceed 0.3 gram. A number of other minor

modifications of this method were suggested.
A paper on the determination of pentosan-free crude fiber was pre-

« Cattle Feeding with Sugar Beets, Sugar, Molasses, and Sugar-beet Residuum, by
L. S. Ware, Philadelphia, 1902.

''U. S. Dept. Agr., Bureau of Chemistry Buls. 46 rev., 62, 67, and 7'.i.
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sented by G. S. Fraps. The result of a test of Konig's method, with

mod iticat ions, for determining pentosan-free crude tiher was reported.
The method is found lo ])e much shorter than the official one, the

substance ])eing digested, filtered, and washed in three hours. It has

the following advantages: It yields a tiber practically free from

pentosans, the mani])ulations are less complicated, and the time is

shortened. It requires further study, however, in its application to

cotton-seed meal. The author suggested that it be further studied by
the referee.

The use of air in moisture determination, except in substances con-

taining drying oils, was referred l>y the association to the referee

for further study. In the diastase method for starch 20 cubic centi-

meters was adopted instead of 40 cubic centimeters in digesting with

malt extract. In neutralizing, sodium hydrate in a cooled solution

was adopted in lieu of sodium carbonate while hot. Instead of digest-

ing over night with malt extract, two or three hours was considered

sufficient. The reconunendation for the phloroglucin method was

adopted, and several other minor moditications were made. It was

recommended that the referee take up the stud}^ of the Konig method
for the determination of crude tiber.

At the convention of 1902, according to C. A. Browne, jr., referee

of feeding stuffs, the work during the year was practically along the

same lines as in the past and consisted mainh^ in the determination of

the moisture, fat, and pentosans in samples of timothy hay and dis-

tillers' grains according to the official methods and in the comparison
of the official and Konig methods for crude liber on both samples.
Based upon results obtained by nine analysts, the referee recom-

mended a further study of the Konig method with the additional treat-

ment of the liber with alkali, as by the official method. The referee

also recommended the substitution of Krober's factors for calculating

pentoses and pentosans for those given in the provisional method,
which reconunendation was adopted.
A pap(>r by E. Gudeman. dealing with the manufacture and analysis

of gluten feeds, was read. In this paper methods for the determi-

nation of fat and of the acidity were compared.
At the convention of official agricultural chemists held in 1903, F. D.

Fuller" reported the results of the official and the Dormeyer methods
of estimating fat, the higher results being obtained by the latter

method. The official method and the Konig method for estimatinir

crude tiber were also studied.

C A. Browne, jr.,'' at the same meeting, among other matters,

reported the results of analyses of cattle feeds rich in protein. It was

« Experiment Station Record XV, p. 435.

^
F.xiJeriment Station Record XV, p. 48(5.
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foihul tliiit when the ri'siducs from ordiiiiuy ctlicr cxtniction were

(li«jf«'st('(l with
])(>j)siii

iulditioMiil (|Uiiiititi('s of fat were obtaiiuMl })y

iiyain cxti'actiiij^- with (>th(>r.

I'luU'r special studies of analytical methods the followinc!" articles

should also he mentioiuHl:

K. ^^'. ThatcluM"" pultlished an article dealing with lilt lal ion in the

deternunation of crude fiber. He modifies tlu^ ollicial method b}'

tilterino- throuj^h asl)esto.s wool, placed in a larji^e funnel, on a platimun
cone. The residue is washed into a platinum dish, the water evapo-

rated, and the determination completed as usual. This procedure is

especially adapted to the olycerol-sul})huric acid ndxture used in the

Konio- method for crude lil)er.

C. A. Browne, jr., andC. P. Beistlc,'' in an article on the discrepancies

in the analyses of feedin*^- stuffs, studied pentosans and similar bodies,

and (t. S. Fraps*" studied tlu; methods of estimatinj^- pentosans.

The nature, determination, and distribution of pentosans in Sea-

island cotton was studied b}?^
F. S. Shiver,'^ who compared the phenyl-

hydrazin and phloroglucin methods of determination.

C. L. Penny
*^ devised a multiple fat extractor. An apparatus

designed to overcome certain difficulties in dcterminino- fat was

des(;ribed by H. J. Wheeler and B. L. Hartwell.'

F. G. Benedictf^ proposed a modification of the method of distilling

ammonia in the determination of nitrogen. The methods of deter-

mining proteid nitrogen in vegetable materials were critically studied

by G. S. Fraps and J. A. Bizzell. '*

In continuation of earlier work on the constituents of proteids T. B.

Osborne' has reported important articles, including (1) an investiga-

tion on the hydrolytic derivative of the globulin edestin and its rela-

tion to Weyl's albuminate and the histon group, (2) the basic character

of the protein molecule and the reactions of edestin with definite

quantities of acids and alkalis, and (3) a study of sulphur in protein

bodies. (See also p. .517.)

E. Gudemau'' studied the determination of fat and acidity in gluten

feeds. He found that dr^nng corn gluten feeds in hydrogen, vacuum,
or air modifies them sufficiently to give low results for the percentage

"Jour. Amer. Chem. Soc, 24 (1902), p. 1210.

^-.Tour. Amer. Chem. Soc, 23 (1901), p. 229.

'Amer. Chem. Jour., 25 (1901), p. 501.

<^ South Carolina Sta. Bui. 78.

( Delaware Sta. Rpt. 1900, p. 85.

/ Rho.le Island Sta. Rpt. 1901, p. 268.

r/Jour. Amer. Chem. Soc., 22 (1900), p. 259.

A North Carolina Sta. Bui. 174.

' Connecticut State Sta. Rpt. 1900, pt. 4., i>p. 388-471.

./Science, n. ser., 16 (1902), p. 287.
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of fat and increase.s the acidity of the extracted fat. The author

claims that acidity of feeding stuffs is due to the presence of acid salts

and is no criterion of the quality of the feed or raw materials from

which it was made.

The doti'rmination of sulphur and chlorin in plants was studied h}^

G. 8. Fraps," and determinations of the sulphur content of a num-
ber of ve<>etal)le materials were reported b}^ the author and W. A.

Withers.''

The determination of pentosan-free crude fiber was studied by G.

S, Fraps.*'

MANUFACTTJIIE OF FEEDING STUFFS.

In their publications on the composition and value of feeding stuffs

a number of the stations have discussed the processes of manufacture.

Thus, fJ. B. Lindsey/' at the Massachusetts Station, described the man-

ufacture of concentrated feeds, and at the Penns^dvania Station W.
Frear'' described the processes of manufacture of commercial feeds.

At the Iowa station AV. J. Kennedy and F. W. MarshalU described

the processes of manufacture of tankage and similar materials which

are assuming some importance at the present time as a stock feed.

CONDIMENTAL AND MEDICINAL. FEEDS.

A large number of condimental and medicinal feeds are on sale in

the United States. Several of the State experiment stations have

analyzed such goods and have studied their value in proportion to

their cost and as compared with the claims made for them b}^ the

manufacturers. The work published during the period covered b}^

this summary includes series of analyses by F. W. Woll,^ W. H.

Jordan and C. G. Jenter/' bj" the Connecticut State Station,' L. A.

Voorhces and J. P. Street,-' R. J. Davidson,* E. H. Jenkins et al.,'

W. Frear,'" B. W. Kilgore," and J. B. Lindsey.^ The general con-

a North Carolina Sta. Rpt. 1902, pp. 42, 44.

h North Carolina Sta. Rpt. 1902, p. 53.

c North Carolina Sta. Rpt. 1902, p. 59.

t^Ma&sacliu.sett.s Sta. Bui. 78.

« Pennsylvania Dept. Agr. Rpt. 1901, pt. 1, p. 559.

/Iowa Sta. Bui. 65.

r/Wiscon.«in Sta. Rpt. 1899, p. 271.

/'New York State Sta. Bui. UMi.

« Connecticut State Sta. Bui. 1.32. Conn. Sta. Rpts. 1900, p. 355; 1902, p. 359.

iNew Jersey Sta. Bui. 158.

/•Virginia Sta. Bui. 107.

/Connecticut State Sta. Rpt. 1901, jit. 4, p. 318.

"' Pennsylvania Sta. Rpt. 1901, ]\ 28. Pennsylvania Dept. Agr. liul. 107.

"North Carolina Dept. Agr. Bui. 24 (1903), No. 1, p. 78.

^Maasachusetta Sta. Bui. 71.
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cliisioii rcaclii'd is that these inateriiils consist of niixtuivs of such

comiMon (liujis as j^cntian, f(Mm<;i-(M'k, salt, sulpliur, clian'oal, sul-

phiito of iiiaji-iu'sia, soda, etc., mixed with cereals, oil meul, and

l)V-products. The cost of such jjoods is very hiuh in proportion to

their nutritive value, and the j^enei-al opinion seems to bo that ay

remedial ayfents they are not needed hy healthy animals.

K. ^\'. C'lothier" reported the composition of condimental stock food

and also a test in which a lot of 211 sheep fed alfalfa hay and ear corn

•^rained 117 pounds more than a similar lot fed condimental stock food

in addition to the hay and corn.

C. S. Plumb'' tested the value of condimental stock food in fattening

swine. In one test the best results were obtained without condimental

fee(i, and in another somew^iat greater profits were obtained with a

lot fed this material. Discussing these experiments the author states,

''In themselves there is no special objection to stock foods. In fact,

there are brands made that are rich in nutriment and have a high

value as a food. The principal criticism that can be made is the exces-

sive price generally charged for th(un, which is far beyond their value.

No doul)t in many cases oil meal will give fully as satisfactory results

as the stock food.''

H. Snyder and J. A. Hummel' found that steers digested alfalfa

hav fed with corn meal much more thoroughly than a similar ration

with the addition of condimental food.

At the Virginia Station D. O. Nourse and M. Ferguson'^ examined

a considerable number of condimental feeds and found that they were

made up of ordinary concentrated feeds and such drugs as Epsom
salts, sulphur, ginger root, fennel seed, gentian, fenugreek, nmstard,
etc. These di'ugs are used in small (luantities so the price per ton

would not greatl}' exceed that of the concentrated feed used as a Imse,

probably not over $40 per ton, "while the price to the consumer is

from $140 to $1,600 per ton.

"If at any time the animal begins to show improvement, apparentl}''

from the use of these powders, it can be attributed rather to the bet-

ter care and treatment which the animal in nearly every case receives

than to any particular virtue contained in the prepared articles. It

is noticeable that in nearly all cases they are recommended to be fed

with a mash feed of some kind."

The feeding value of fenugreek, which is an ingredient of many
condimental stock foods, is discussed in a recent journal.*

"Industrialist, 26 (1900), p. 469. '? Virginia Sta. Bui. 144.

''Indiana Sta. Bui. 98. «Farm Students' E^v., 7 (1902), p. 21.

< Minnesota Sta. Bui. 80.
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POISONOUS PLANTS AND INJURIOUS FEEDING STUFFS.

The nuniborof fiinu aiiiuuils iuuuially injured or killed hy «'Jitin»r pois-

onous plants is fairly largo. The American investit^alors have devoted

consideiable attention to the study of these materials, wliich (juite

commonly form a part of pasture j^rasses or cured forage crops. A
summary of the work along these lines, published during the time

covered by this summary, should include the following:
The Nebraska Station Report for 1S91> contains notes by C'. E. Bessey

"

on vai'ious poisonous plants growing in that State.

At the ^lontana Station K. \. Wilcox'' published a list of j)lants

which were known to be poisonous, or which were suspected of being

injurious to stock. Of the species mentioned, the purple and tall lark-

spur, aconite, lupine, death camass, nightshade, and water hemlock

are known to have caused the death of a number of animals, while loco

weeds are suspected of being injurious. Cases of poisoning by lupines
were investigated, and it was found that the most severe losses have

been due to eating these plants in the form of hay, the poisoning in

all cases being apparently due to eating the ripe or nearly ripe seed.

The bulletin also contains an account of the poisoning of cows l)y f(>ed-

ing smutty-oat hav and a study of poisoning believed to be caused by

ergot growing on native grasses.

1). A. Brodie,'" at the AVashington Station, carried on a number of

experiments with (Eiianthe sarmentosa^ Angelica gejntjtexa^ A. hender-

S07ii^ Slum cicutaefoliuin^ Ileracleurn lanatuni., Conioselinuni gmelini,

which indicated that these plants were not poisonous. Death or serious

s^'mptoms of poisoning were observed when steers were fed fresh new

roots of Clcutu vagansy although neither the young plant nor the

mature plant, including roots, proved poisonous. No bad etiects were

observed when cured Clcutd ragans found in hay was fed to steers.

The Division of liotiuiy of the I'^nited States Department of Agri-

culture pu))lished an extended report l)y \ . K. Chesnut and E. V.

Wilcox*' on the stock-poisoning plants of Montana. The most impor-

tant of these are considered to be Zygad^mis venenosus^ DclpJiinhnh

glaucuvi^ D. hlcolor^ Clcutaoccidentalix^ AragaJImxpicatm^ A. higopm^
A. splendens^ Lup'mnn leuco])hyUus^ L. {sericeiix, luid L. <';/<iiu'iih.

A number of experiments were made in the tn>atment of poisoned

animals, sheep, cattle, and rabbits, and especially promising n'sults

were obtained from the use of permanganate of potash as an oxidizing

agent, administered as soon a.s possible after .symptoms of poisoning

were manifested.

« Nebraska Sta. Rpt. 1899, p. 28.

'' Mcmtnnii HUi. Bui. 22.

< Washinjrton Sta. Rul. 45.

dU. S. Dept. A^T., Divinioii nf Rotniiy \\n\. 2»>.
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\ . K. ( liosmit" published con.sid('ral)l(; data on the j){)i8onous plants
of tlii> stock iaiij::i's of the northern United States, the diseussion being

pai'tly based on tlie l)iilletin referred to above.

Aceordin«>; to reeent (experiments at the Veruiont Station'' the com-

mon horsetail {KqiiixifKiii ttrre/hse) mny cause poison in<;- when present
in hay. It was found that when horses were fed cured hors(^tail (Mpial

in amount to not more tium on(>-fourth of their coarsc-fod(U'r I'ation

symptoms of poisoninj^ were noticed and, if the feeding wascontimied,
the horses died. The syniptoms of poisoning were less noticeable

with young than with old horses, and also when a liberal grain ration

wjis supplied. It was also observed that the green plant was less

harmful than the dry, possibh' owing to the fact that green fodder is

somewhat laxative. The experiments were made by F. A. Rich and

L. R. Jones.

An important contribution to the subject of injurious feeding stuffs

has been made by A. T. Peters, S. Aver}-, and II. B. Slade' of the

Nebraska Station, who have for a number of years studied sorghum
poisoning and have recently demonstrated the presence of C3'anic acid

in the green leaves of 3'oung and old sorghum plants and Kafir corn.

The poison, it is stated, is always present in at least minute traces,

but becomes dangerous only when the plant is arrested by dry weather

at certain stages of its grow^th. Sunlight such as prevails in the arid

and semiarid parts of the United States causes the development of the

poison in excess. When the s3'mptoms of poisoning do not appear so

violent!}" as to make medical treatment out of the (piestion, drenching
the animal with a solution of corn sirup or wdth sweet milk is suggested.

Thoroughly cured Kafir corn that had been especially deadly before

harvesting was fed without producing any symptoms of poisoning.

Experiments to stud}' the cause of the injurious effects of cotton-

seed meal were carried on with pigs by R. R. Dinwiddle,'' which fur-

nished considerable information regarding the length of time which

small amounts of cotton-seed ineal ma}' be fed, symptoms of poisoning
induced by larger amounts, and related topics, but did not show defi-

nitely to what the poisonous effects were due.

FEEDING-STUFFS INSPECTIONS.

Although the experiment stations had from the first analyzed quite

generally the feeding stuffs found in the markets and called attention

to the variation in their composition and the effect of this upon their

real value, there was no inspection and control of concentrated feeding
stuff's under law in the United States until 1897.

aU. S. Dept. Agr. Yearbook 1900, p. 305.

^ Vermont Sta. Bui. 95.

c Nebraska Sta. Rpt. 1901, pp. 50, 55; Bui. 77. Jour. Comp. Med. and Vet. Arch.,
23 (1902), p. 704; Jour. Amer. Chem. Soc, 25 (1903), p. 55.

d Arkansas Sta. Bui. 76.
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In that yoar the leg-i.shituie of Ma.s.sachu.setts passed an act autlioiiz-

inj^- tlie experiment station to sample and analyze for piotein and fat all

concentrated commereial feeding stuffs otiered for sale in the State

and to publish the results, "with such additional information as cir-

cumstances advise," omitting the names of the johl)ers or local dealers

selling the feeding stuffs. The law directs that the samples shall he

taken from packages representing not le.ss than 5 per cent of the
whole lot inspected, and each sample divided into two equal parts,

properly lal)eled, one duplicate to l)e retained l»y the party whose stock

is sampled and the other used by the station for analysis. No provi-
sion is made by this law for a guaranty of the composition of feeding
stuffs and no penalty for selling inferior goods. However, through
the influence of the station a consideral)le number of larire manufac-
turers and jobbers have been led to place guaranties upon their goods,
and intelligent farmers have been aroused to the desirabilitvof buvinsr

feeding stuffs onlv on guarantv.

The same year (ISHT) the State of Maine enacted a law for the

inspection of feeding stuffs nuich more comprehensive in its charact<M-,

and this law has served as the basis of laws since passed l)y several

other States.

The concentrated feeding stuff's coming within the scope of the

Maine law include linseed meals, cotton-seed meals, pea meals, cocoa-

nut meals, gluten meals, gluten feeds, maize feeds, starch feeds, sugar

feeds, dried ))rewers' grains, malt sprouts, homin}^ feeds, cerealine

feeds, rice meals, oat feeds, maize and oat chops, ground beef or fish

scraps, mixed feeds, and all other material of similar nature, not

including hays and straws, the whole seeds or unmixed meals made

directly from the entire grains of wheat, rye, barley, oats, maize,

buckwheat, and broom corn, or wheat, rye, and buckwheat bran or

middlings.
The concentrated feeding stuffs as defined are required to b(>ar a

label stating the number of net pounds in the package, the name or

trade-mark of the material, name and address of the manufacturer or

shipper, and the percentage of crude protein and of crude fat, as

determined l)y the mi>thods adopted at the time by the Association of

Official Agricultural Chemists. Before offering a concentrated feeding

stuff for sale in the State, the manufacturer or dealer nuist lile with

the director of the Maine Experiment Station a certified copy of the

label to be used on each l)rand, accompanied, when recpiested, l>y a

certified sami)le of the feeding stuff. This is not recjuired of local

dealers when the maruifacturer or importer has complied with the

laws, otherwise the local dealers are liable. An inspection tax of 10

cents per ton is to be paid to the director of tlw Maine Station, who

in return furnishes tags to l>e affixed to each package stating that the

specified charges have l)eet> paid. The inspection taxes received by
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tlir (liicftor ari' paid over to the trcjisiirci- of the Maine Station, wlio

is rcciuirod to make an annual re])ort of roccipt.s and expenditures
from the fund, and to turn over to the State trea.sury all receipts in

excess of $3,000 per aiuium.

The inspection is conducted by the director of the station, who is

autj;orized to take samples in person, oi" Ity deputy, not exceeding 2

pounds in weight, from any lot or package of concentrated conmiercial

feeding stutt's which may be in the possession of an}- manufacturer,

ini])orter, or dealer in the State, the sample to be drawn in tlie ])n>sence

of a ri'presentative of tho, dealer. The mixed sample is divided into two

e(|ual parts, properly labeled, and one part taken for the inspection,

while the other is retained by the dealer. The results of the inspec-

tion are published in reports or bulletins from time to time.

Failure to comph' with the provisions of the law is punisha>)lc by
a tine of not more than $100 for the first offense and not more than

$200 for each subsequent oft'ense. The secretary of the State board

of agriculture is made the prosecuting officer under the law, being
notified of any violation of its provisions by the director of the

experiment station. Upon learning of violations of the act the secre-

tary is required to notify the manufacturer, importer, or dealer and

give him not less than thirty days in which to compl}' with the

requirements of the act. No prosecution relative to the quality of

concentrated feeding stuff is to be made if the same is found substan-

tially equivalent to the guaranty. This law went into effect October

1, 1897.

The Vermont law, which is modeled on the Maine law, was passed
in 1898 and went into effect July 1, 1899. It differs from the Maine

law in some minor details. It charges the director of the Vermont

Experiment Station with the carrying out of the law and the inspec-

tion in practically the same manner as the Maine law. It provides
that the percentage of crude fat need not be guaranteed when it is

less than 3 per cent. To facilitate the inspection the law requires

that all manufacturers and importers of concentrated commercial

feeding stuffs shall, upon request, furnish the director of the station

with a complete list of the brands of feeding stuff's which they sell in

the State, and the names of their agents.
The inspection tax received b}^ the director is to bo paid to the State

treasurer, and from this the station is to be reimbursed for the expense
of carrying out the inspection, in no case in excess of the amount of

inspection tax received.

The penalty for noncompliance with the law is fixed at $50 for the

first offense and not more than $100 for each subsequent offense. The

director notifies the State treasurer of all violations of the act and the

latter institutes the prosecution.
The laws of Connecticut and Rhode Island, both of which went into

effect July 1, 1899, are almost exactly alike and are both quite similar
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to the Maine law. The Connecticut law includes in its scope brans and

middlinos, althouj>-h State inspection laws jronerally exempt these
niaterials. Neither the Connecticut nor Rhode Island law imposes
an inspection tax. The Connecticut law makes no provision of funds
for its execution, but the Rhode Island law carries an appropriation of

$1,300 per annum for that purpose. Both laws provide the same

penalty as the Maine law, prosecution under the law heinu- in the

hands of the State dairy commissioner in the case of the Connecticut law
and the board of managers of the Rhode Island C'oUej^e of Aj^riculture
and Mechanic Arts in the case of Rhode Island.

February 13, 189i>. the North Carolina general assembly passed what
is known as the "pure food law." which went into etiect on Aujjfust 1

of the same year. Under this law feeding stuffs are analyzed as well

as foods, since the law declares that the term "• food" shall include all

articles used by man or domestic animals for food, condiments, or

drink, whether simple, mixed, or compound.
The State board of agriculture is intrusted with the carrying out of

the provisions of the law and is authorized to collect samples, make

examinations, and publish the results; to cause all compound, mixed,
or blended products to l)e properly branded; todescril)e how this shall

be done; to fix standards of strength, (piality, and purity, and to

publish lists of articles exempt from the pi-o\ isions of the act. When
adulteration, misbranding, or other \iolation is evident, the board of

agriculture is directed to certify the fact to tlic proper solicitor, who
shall prosecute without dehiy in every case.

The law provides that any person who shall knowingly manufacture,
sell, expose for sale, or have in his possession with intent to sell any
article of food which is adulterated oi- mis})randed, or who shall violate

any of the provisions of the act, shall l»e guilty of a misdemeanor and

be fined not to exceed §i{0() for the tii-st offense and for each subse-

quent offense not exceeding ^30o, or l)e imprisoninl not exceeding one

year, or both.

The law also provides for the purchase of samples t'i>i- :iii;ilysi>. and

failure to comply with this pro\ ision or hindering the work of the

State chemist is declared a misdemeanoi'. punishable h\ tine of not

more than $100 oi- by imprisonment foi- not moic than loo days, or

both.

All tines, less It'gal costs and ciuii-gcs. shall be ]>aid inio the Ir»'asury

of the Stiite for the ])eni'rit of the department of agriculture, to be

used exclusively in executing the provisions of tlu* j)ure-food law.

The New York law, which werU into elfect December 1, iStM.t. is

likewise very similar to the Maine law in its general piovisions, but

differs in rt'(|uiiMng a license fee of !^^li.^ amuially by each mamifacturer,

importer, or dealer. These license fees are transmitted by the

director of the station to the State treasurer, and are used in defrnv-

S. Doc. 148, 58-2 M.
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inji' tln' cxix'nsc of the inspection luid in cnforciiiji' llic proNisioii.s of

the law. Ihc i)riialty for failure to comply with the provisions of the

law is tlic same as in the case of the Maine law. and is enforcefl ])y the

State commissioner of a.Lrriciilture.

A clause relatinj^ to adulteration of meal or ^^round ^rain with juill-

int^- or maiuifacturiny otfals is added, pro\ idin*'' that such u(hdteration,

unless ])Iainly mark(>d or indicated upon the packaj^e, shall he jjunish-

ahle hy a tine of not loss than ^2.") nor more than ^100 for each otl'ense.

The New Jersey 8t;ition from time to time voluntarily made (juite

comprehensive studies of dilierent classes of concentrated feeding- stuffs,

showing the variation in percentage composition and in relative price.

Tlie legislature on March 15, 1900. ])assed a law regulating the sale

of feeding stutt's in New Jersey, which is ver}^ similar in its provision
to the Maine law. The experiment station is authorized to secure the

collection of samples of every kind of material used for feeding
domestic animals, to analyze them, and to publish the results. Penalties

varying from $25 to ^200 are provided for violating the provisions of

the law.

On April 5, 1900, Marjdand adopted a feeding-stuff law regulating
the manufacture and sale of concentrated feeds, the law being similar

in many respects to that of North Carolina. The State chemist of

the Maryland Agricultural College is required to collect and analyze

samples, and the manufacturer, importer, agent, or seller of the feed-

ing stuff' is required to pa}^ to the treasurer of the agricultural college

an inspection fee of $20 for each lirand, and shall receive from the

treasurer a license. Failure to (!omph' with the law carries a penalty
of $100 to $500, or, under certain conditions, imprisonment of not less

than one or more than six months, or both fine and imprisonment.
The Pennsylvania legislature passed a feeding-stuff' law April 25,

1901, which went into effect on the 1st day of October of the .same

year. The State secretary of agriculture is intrusted with carrying
out the provisions of the law, the necessary expenses being paid out

of the State treasury, the maximimi amount which may be expiMided

being not more than $5,000 a year. Failure to comply with the law

carries a penalty of $50 to $100 and costs, including expenses of analy-

sis under certain conditions, with the alternative of from ten to thirty

days' imprisonment in certain cases, or both ffne and imprisonment.

May 13, 1901, the Wisconsin legislature passed a law, which went

into effect July 1 of that 3'ear, regulating the sale and analysis of con-

centrated feeding stuff's, which is also similar to the Maine law. The
director of the State experiment station is required to analyze or

cause to be analyzed at least one sample of every concentrated feeding
stuff sold or offered for sale under the law. The penalties provided
for violating the law range from $25 to $200.

The New Hampshire legislature passed a law regulating the sale of
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concentrated feeding stutis in 11>(»1, which went into effect Diecenil)er

1 of that year. The law recjuires that each manufacturer, importer,

agent, or seller of any concentrated commercial feeding stuff' shall

pa}^ annually to the State a license fee of !j^20. The secretary of the

State lK)ard of agriculture i.s instructed to have analyses of the feeding
stuff's offered for sale made at the State station. Selling or attempt-

ing to sell any commercial feeding stuff' without complying with the

requirements is punisha))le by a tine of not more than !i^lOO for the

first offense and not more than $200 for each subsequent offense.

"Any person who shall adulterate any kind of meal or ground giain

with milling or manufacturing offals, or any other substance what-

ever, for the purpose of sale," without stating the fact |)hiinly, or

who shall sell, or attempt to dispose of such goods, unless their true

character is indicated, shall be tined not less than ^25 nor more than

$100 for each offense. The carrying out of the provisions of the law

is intrusted to the State l)oard of agriculture, acting through its secre-

tary, and the State experiment sttition.

For a time the Tennessee Station conducted an inspection of cotton-

seed meals, though such inspection has not been required by State law.

In all the States having feeding stuff control laws publications are

issued from time to time, giving the text of the laws and results of

analyses of feeding stuffs, lists of feeding stuffs on sale with guaran-
teed composition, and similar data. In those States in which the

carrying on of the laws is intrusted to the experiment stations, these

publications are issued as station bulletins or are included in the aimual

reports.

In general it maj' be said that the laws providing for feeding-stuff'

inspection have accomplished a great amount of good in diminishing

the sale of worthless materials, instructing the people in regard to the

composition of feeding stuffs and their comparative value, and at the

same time promoting the interests of honest manufacturers and dealers.

ADULTERATION OF FEEDING STUFFS.

The inspection work carried on in the United States necessarily

involves the examination of feeding stuffs with a view to the detection

of adulteration or sophistication, and, as has been i)reviously noted,

such legislation has in general residted in the sale of concentrated

feeds which are free from adulteration in States with a feeding-stuff'

law.

In a recent pul)lication of the New Jersey Stations, L. A. Voorhees

and .). V. Street ** descril)ed two materials which are new adulterants

in the New Jersey fe(^d markets. One consisted of the hard, flinty

hulls of the rice grain and has been sold under the misleading name

a New .Tprnov Sta.'J. Bill. IHO.
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of "rice meal." Tho other coii.^^i.stcd of the entire iiiill of the coffee

Ikmiv and has heeii sold under the mish'iidin*;- nunie of "corniiline."

.1. H. Lindsey" ])iiblished data rejj;ardin^- the extent of feeding-stuff

achdteration in Massachusetts, and mentioned new feeds which liad

heeii |)lace(l on th(> market.

FEEDING EXPERIMENTS.

Generally speakinj^, the feeding experiments with farm animals in

the United States have been conducted at the experiment stations.

The feeding stuffs and rations tested and the prol)lems studied are very
varied. The number of experiments publisiied during the period
covered l)y this compilation is fairh' large, and any adequate summar}^
of the work would be too long for the purposes of this paper. The

following table, which shows the number of publications reporting
such experiments issued by the stations, gives an idea of the scope of

the work:

Number of pubUc.ation.s reportiiuj feeding experiments made with differentfarm animals.

Stations.
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A few feeding experiments have been carried on by American

invostitifator.s not connec^ted with experiment stations, thus Mari^aret
B. ^Vilson" studied the growth of suckling pigs fed on a diet of

skimmed cow's milk.

Several investigators have reported more or less extended data

regarding the feeding value of molasses for horses; for instance, G. H.
Berns'' reported tests in which molasses was successfully employed as a

part of the ration for a large number of horses for a considerable time.

A number of the stations have published general discussions of feeding

problems and summaries of the results obtained. A number of text-

books and other treatises discussing the subject have also been issued.

Several publications have been prepared ])y American authors which

discuss the feeding of squabs and pigeons and quails in captivit}^ on

the basis of personal experience.
The following works l)y station officials dealing with the general sub-

ject of feeding should be mentioned: The Feeding of Animals, by
W.H.Jordan; New York, 1901. Feeds and Feeding, fourth edition,

by W. A. Henry; Madison, Wis., 1902. The Principles of Animal

Nutrition, by H. P. Armsby; New York, 1903. The Chemistry of

Plant and Animal Life, l)y H. Snyder; Easton, Pa., 1903.

DIGESTIBILITY OF FEEDING STUFFS.

At about the date stated as the beginning of the period covered by
this summary, a bulletin was published by W. H. Jordan and F. H.

Hall.' summarizing the American digestion experiments with farm

animals, exclusive of poultry. Since that time a number of the stations

have issued bulletins discussing the subject and have published more
or less complete summaries of coefficients of digestibility. One of

these by J. B. Lindsey and N. J. Hunting,^ of the Massachusetts Sta-

tion, contains a reasonably complete summary of the American work,

including the results of the experiments with I'ununants, swine, horses,

and poultry. A summary of digestion experiments with sheep car-

ried on at the Massachusetts Station was recently published by J. B.

Lindsey et al.*

The experiments on the digestibility of diflferent feeding stuflfs

pul>lished during the period under consideration include the following:
The digestibility of Kafir corn, maize, and cowpeas, ground and

unground, was tested with chickens })y J. Fields and A. G. Ford.-'"

II. Snvder and J. A. Hummel-' studied the diiiestibilitv of hotr-millet

seed with a pig, finding that this material is equal in digestibility to

«Amer. .Tour. Physiol., 8 (1902), No. :?, ]k 197.

'>Amer. Vet. Rev., 26 (1902), p. 615.

<^V. S. Dept. Agr., Office of Experiment Stations Bui. 77.

'/Ma.«sacluii->ett.sSta. Rpt. 1901, p. 195.

' .Massacliusi'tts Sta. Rpt. IfWi, p. 82.

/Oklahoma Sta. Bui. 46. yMinnesoUi Sta. 15ul. SO.
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Icirlcv. wlii'ut, :iii(l shorts. Imt is iiili'rior to coin meal or oil incal. 'I'lie

oxpcriiiu'nt is iiit(MVstiu<^, since the inctliod of scpaijitin*^ tlic feces

was the same as that commonly used in exjM'i'imeiits with man, namely,
charcoal was given with the last meal before and tlu* lirst after the

test. This imparts a characteristic color (o the feces.

^^^ it. .Jordan and C. (r. Jenter" studied with sheep the digestibility

of couuuercial oat feed when added to a grain ration.

The digestiliility of some of th(^ nonnitrogenous constituents of a

number of feeding stull's was tested by (i. S. Fra])s'' in experiments
with sheep, the materials studied including timothy hay, green rape,

crab-grass hay fed alone and with cowpea meal, and corn bran and

rice bran. The constituents studied included the different members
of the carboh} drate group. According to the author the constituents

which make the nitrogen-free extract should be arranged in the fol-

lowing order as regards digestibility: Sugar, starch, pentosans, and

"remainder." The crude fiber he divides into pseudo-pentosans and

residue, the former making up from to 14.4 pei- cent of the crude

liber, and })eing as a rule less digestible.

J. Fields and A. G. Ford'' studied the digestibilitv of a number of

coarse fodders with sheep, the different sorts of forage including Kalir

corn, corn, sorghum, black-rice corn, and milo maize.

J. M. Bartlett'^ studied with sheep the digestibility of clover hay,
clover silage, corn meal fed with clover hay, hay (mosth^ timothy),

oats, oat and pea hay and silage, oat and vetch hay, two mixed feeds,

and corn germ.
In experiments with sheep J. B. Lindsey* studied the digestibility

of millet, millet ha^', millet and soy-bean silage, corn and soy-bean

silage, ha}" (largely June grasses), meadow fescue, Kentucky ])lue

grass, tall-oat grass, distillery grains, oat feed, rye feed, Cleveland flax

meal, and a commercial feed.

In an extended investigation of the amount of feed reciuired ))y sheep
for a maintenance ration, W. W. Cook' studied the digestibilitv of

timotfiy hay alone and fed with corn.

C. G. Hopkins'' studied with steers the digestibilit}" of corn fodder

(ground corn and cobs and shredded stover) and shredded corn stover.

He found that the value of the material was increased by grinding and

shredding, shredded corn stover closely resem])ling timothv hay in

composition and digestibilit}'.

II. E. Stockbridge,^' in experiments with steers, stvidied the digesti-

bility of cassava fed with cotton-seed hulls and cotton-seed meal.

In a digestion experiment with steers made by H. K. Miller' the

digestibility of green velvet bean vines and ha^^ was studied.

a New York State Sta. Bui. 166. /Pennsylvania Sta. Rpt. 1901, p. 238.

6 North Carolina Sta. Bui. 172. !/ Illinois Sta. Bui. 58.

< Oklahoma Sta. Bui. 46. /' Florida Sta. Bui. 55.

rf Maine Sta. Bui. 67. ' Florida Sta. Bui. 60.

f Massachusetts Sta. Rpt. 1900, pp. 33, 50.
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H. Snyder and ,]. A. Iluniniol" in experiments with .steers studied

the dit^estibility of alfalfa hay, alone and fed with corn meal w'ith and

witliout a stock feed, and green alfalfa fed jilone and with barley and

nian<»'els. In the authors"' opinion these triiils indicate that in digesti-

hility alfalfa hay is equal to red-clover hay. It was more digestible

when fed with the grain than when fed alone.

The Utah Station '' made artificial digestion experiments with the

whole plant, leaves, stalk, and How(M" of the (lolden Vine tield pea, and

discussed the feeding value of the ditl'erent parts of the plant and of

the whole plant as compared with other feeding stuli's.

The digestibilitv and feeding value of rice bran was studied at the

Louisiana Station by C. A. Browne, jr.''

J. B. Lindsey'^ studied with sheep the digestibility of pentosans and

other constituents of the car})ohydrate group in feeding stuffs, the

conclusion being reached that pentosans were as digestible as "any of

the other fodder groups (except in the presence of excessive incrusting

substance), and the digested material is practically utilized in the

animal organism to the same degree as the other carbohvdrates."

The dioestibilitv of a number of edible oils, including cotton-seed

oil, was studied by J. F. Moore'' with mice and guinea pigs.

METABOLISM EXPERIMENTS.

In connection with digestion experiments the income and outgo of

nitrogen is frequently determined. This was done in W. W. Cook's

study of the maintenance ration of sheep and in H. Snyder and J. A.

Hummers stud}' of the digestibility of hog millet.

One of the most important of recent contributions to the theoretical

discussions of metabolism, especially the met^ibolism of energy, is

H. r. Armsby's'" recent volume, entitled "Principles of Animal Nutri-

tion.'" which sununarizes, in systematic form, the available information

which lias accunudated in recent years regarding the principles of

animal luitiition, especially from the standpoint of energy.
A respiration calorimeter of the Atwater-Rosa type, suitable for

experiments with steers, has been constructed at the Pennsylvania

P^xperiment Station by H. P. Armsby and J. A. Fries,^' cooperating
with the Bureau of Animal Industry of this Department. (See also

p. 51IJ.) After th(> accuracy of the apparatus had l)een demonstrated

by tests in wliich alcohol was burned in the respiration chamber,

" Minnesota Sta. Bui. SO.

'' I'tah Sta. Bill. 69.

'• Ix)ui.>^iana Planter, :50 (H«»3), p. .S83.

'/Ma.«.«achnsett8Sta. lipt. 1902, p. (59.

'' Arkansas Sta. Bill. 78.

/ rrinci]il('.« of Animal Nutrition, l»y II. I*. .\riiisl)y. New York, 190:?.

!/ I'enuHyIvan ia Sta. Kpt. 1902, p. 2S0.
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I'XjH'riniciits wcri' ciiriiiHl on with :i slvvv to study tlic :i\ ;iil:il)li'ciHTi^y
of timothy hay." On the basis of thcorclical coiisicUM-iitions the

iiuthors cjiiiic to tlu> coMclusioii that for call If a iiiaintciiaiK-c ration

is a (|uostioii of tissue icplactMnciit rath(M' than of hctit production, and,

thcroforo, that the value of a *^iven fcedinjr stuff for maintenance

depends upon the a\ aihihility of its energy. For instance, it is at least

very probahh' that the work of dij»-estion and assimihition in the case

of a material like corn meal would he matei-ially less than in the case

of hay; or. in other words, that a larger pcrcentaj^e of the enerj^y of

the ^Viun would he available for the maintenance of tissue. It would
follow from this that in (iase of a ration consisting largely of grain, a

less amount of material or of metal)()lizable energy would be required
for maintenance than in the case of a ration consisting exclusively of

coarse fodder. In other words, the niaintenance ration is a variable

rathei' than a constant, depending upon the kind of food used. In the

experiments reported the maintenance requirement of the steer, as com-

puted, was 10,710 calories, the average weight of the animal during
the experiment ))eing approximately 410 kilograms. On the assump-
tion that the maintenance re(]uirement is proportional to the two-thirds

power of the live weight, this equals 12,197 calories per 500 kilogiams
live weight.
An important feature of the experiments is the information they

afford regarding the substituting value of nutrients. This and other

theoretical questions connected with the metabolism of matter and

energy are discussed at length.

aU. S. Dept. Agr., Bureau of Animal Industry Bui. 51.
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By ('. B. Smith,

IToiiirnltiinil Kdilor, Office of Experiment Stationsf.

Farm pro])lems are not solved in a day. Often they are not alike two

years in succession or in two contiguou^i localities. But they come up
witli each recurring season and the experiment stations are asked to

solve them. The stations, located under widelv varving climutic and soil

conditions, undertake their solution. Fi'om time to time bulletins and

rej)()rts are published showing the results obtained. These may cover

but one phase of the subject as studied at one or more stations. Other

stations in other States may be called upon to study different phases of

the same problem. Thus data accumulate. A singh' l)ulletin may
show but little progress. If one read that alone, it might seem that

the advance in agricultural knowledge was slow and fraomentary.

It is not, however, by considering the individual results secured at one

station in one year that the amount of work accomplished or the pres-

ent status of a farm pi()])lem can be ascertained, but b\' study of the

combined results secured at all the stations for a series of years. When
all the results secured over a long period of time at all the stations are

brought together, it is often surprising to find how large a number of

problems have been worked out. This is especially true of all our

more common field crops and orchard fruits. To illustrate this and

to show just what the nature of the work is that has })een done and

the advance that has been attained in a particular line, it is proposed
to assem])le tlu' results thus far secured at the stations with the one

crop
—

apples.
No fruit is so laigely grown in America as the apple. The number

of apple trees and the yield of apples in bushels far exceeds that of

all other fruits combined, including citrus fruits and grapes. It is not

strange, therefore, that since the establishment of the agricultural

experiment stations throughout the countr}- more than 1T<» bulletins

and reports should have been issued on the culture of apples. A large

iunnl)er of these publications report the results of exix'iimental work
to show the effects in orchards of clean cultivation, sod, cover crops,

f(>rtilizers, root pruning at ti'ansplanting, ditrerent-length root grafts,

crossing, girdling, thinning, har\esting, storing, cold storage, com])0-

sition, utilization, and otln'r problems. It is work along these lines

537
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that hiis l)«'('ii reviewed in tliis article. Tlio woi'k with Nai'ictics and in

spra villi.'', and studies of the diseases and insects all'eclinLT a|)|)h's, have

been omitted. So niucli has heen (h)ne aion*,'' thes(> lines that, if prop-

erly reviewed, it would lill a volume. Attention in this article has

therefore hccn centered on the other (piestions i-elatinji- to apple grow-

in<i' which have lieeii iii\ estifj^ated by the stations.

PERIOD OF GROWTH.

In investii:^atin<if thegrowthof the branches of apple trees the AViscon-

sin Station found" that active branch j^rowth ceased one year .June 4,

while the followino- year it continued on many trees until ()cto})er 1.

Cultivation or late rain and favorable weather may induce trees to

make a second growth, connnencing the middle of July or later. One
instance is cited where, out of 325 trees that had made a second growth,
(3() per cent were in cultivated ground and 21.1 per cent in sod. On
the cultivated soil the branch gi-ovvth on many trees was as much as

one-half inch per da3\ Many apple grafts, top-worked, continued to

grow^ several weeks later than the stocks. The bark was set on many
of the smaller l)ranches by August 15, while on the larger trunks it

could still be peeled at that date. Another season the bark slipped

readily on all branches up to September 15, and on the larger branches

to September 25. Root growth was found active one season as late as

October (5, although no growth of twigs had occurred on an}' of the

trees later than 'hi\\ 1.

In Teimessee the experiment station found'' that, as a general

rule, apple shoots make their principal growth in length ])efore July 1

and that the outermost shoots finish their growth in IcMigth sooner

than the lower shoots. An examination of the growth of buds on the

various trees showed that 50 per cent of all the buds found on Jonathan

in 1900 above the lown\st limb started into growth by June 30, 1901,

and 15 per cent had made shoots three-fourths inch long or more.

With York Imperial (10 per cent had started into growth and 2S per
cent made shoots.

APPLE BUDS AND POLLEN.

An extended study has been made by the Wisconsin Station of the

development of apple buds and the germination of apple pollen. It

was found that leaf buds and flower buds are not structurally distinct.

Every bud on the apple tree is formed as a leaf bud and everj^ bud on

the tree has the power to become a flower bud. Leaf and flower buds

are, in a measure, interchangeable. By pruning away the branch

immediatel}' above a flower bud it may be converted into a leaf bud,

a Wisconsin Sta. Rpt. 1900, p. 3.

6 Tennessee Sta. Bui., Vol. XIV, No. 4.
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and In' rinoiiio- u ln-aiich just ])olow a leaf Imd it may be converted

into a Howei- Imd. Factors which tend to the foi'niation of flower

buds are any restriction of prepared food in the Inariches, such as is

caused hy rino-ino- or a wrinkliu*;- of the bark foi-nied by the union of

the fruit spur with the branch which supports it. Dry weather is also

conducive to the formation of flower buds, since durintv such drv

periods evaporation through the leaves is rapid and sap becomes con-

centrated and rich in prepared food. Flower buds are then formed in

portions of the tree where there inaj' be no restrictions to the move-
ment of the sap, as at the end of young shoots. Whenever the water

supply is increased the tendency is to wood grow'th and the formation

of leaf buds. A decrease in water supply tends to make flower buds.

A noi-mal growth is accompanied ])y normal formation of flowers.

When the fruit spurs of a healthy tree push into growth or sap

sprouts start freely from the old wood, growth is abnormal and fruit

production is postponed.'*
The flrst clear evidence of flower ])uds on the apple tree was found

one season .Tune 80.'' Another season flower l)uds for the most part
were formed })etween August 1 and September B.'" Flow'er buds do

not usually form until active wood growth for the season stops. At
that time they may begin and continue until cold weather sets in.

The same fruit spur has been found to fruit annually in some instances,

instead of biennially, as has sometimes been claimed. In the flower

buds the calyx and receptacle are first to appear, next the stamens and

petals, which are apparently outgrowths of the calyx or receptacle,
and finally the pistils, which are extremely slow in developing. The
observations indicate that flower buds seldom or never revert to leaf

buds, though the}' may not develop into flowers for several seasons.

If heavily shaded they may never bloom; l)ut during very favorable

seasons for the formation of flowers all the 1-year old, 2-year old, and

3-year old flower buds, many older ])uds, and some buds formed during
the j'ear, may form eml)r3'o flowers. This explains why an excessive

fruit crop is always followed by a scanty one. "There are no reserve

buds. Only the buds formed the preceding season are developed, and

the draft on the tree necessary to develop so many apples prevents

many of these from forming flowers, even if they are of the annual

flowei'ing variet}'.""

While the production of flower buds on the apple tree is largely

controlled t)y climatic conditions, a numlier of other factors also enter

in over which the orchardist has control. The t(Mni)erature may be

moditied by planting on the north or noitheastern slopes. Early

"Ainer. (ianl., 22 (Ii»()l), No. 332, p. 330.

''WiscniiHin Sta. Kpt. ISOO, j..
2Sf>.

'•Wisconsin Stu. Hpt. IKOl, p. 304.
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spriiii,'' i)l<)\viii<r :ui(l fr('(|ii('iil sIkiHow cultivjitioii will ])rosorv<' a j^ood

supply of inoistiMT in tlu' soil, which is so essential to the j^rowth of

healtiiy leaves and Imds. In seasons of exeessi\-e rainfall the ji^round

may l>e left unculti\ated to hasten evaj)orati<)n. In the Northern

States it is desirable for the formation of flower buds that wood

growth come to an end al)out July 1. Should growth continue after

this date it may bt' checked by moderate root })runing. This can be

accomplished by plowing a furrow down the I'ows each way, followed

by a subsoiler, so that the small roots on etu-h tree can be cut off.

Plowing should be followed l>y a cover crop to evaporate any excess

moisture in the soil.

At the Rhode Island Station" a study was made of the effect of light

on l)ud develo])ment. An examination was made of the num))er of

Hower l»u(ls on limbs exposed to suidight as compared with those on

limbs partially shaded. The proportion found was 182 clusters on

limbs in sunlight and only 136 on limbs partially shaded. This sug-

gests the desirability of thinning out the tops of trees that become too

luxuriant in wood and leaf growth, so that more flower buds may be

produced.
The Canada Experimental P'arms'' report some experiments in which

whitewash covering the trees appeared to have 1>ut little effect in

retarding the swelling of apple ])uds in the spring. Mulching apples
with strawy manure in winter when the ground was deeply frozen and

covered with 8 to 12 inches of snow did not retard leafing and blos-

soming the following spring.

Some of the conditions controlling the germination of apple pollen
have been studied and reported upon by the Wisconsin Station.'' In

a saturated atmosphere under a bell jar apple anthers failed to burst

after fift^'-six hours, while in dry air the anthers on duplicate twigs
had practically all burst. The experiment is believed to indicate that

during periods of protracted rain, or as long as the trees are wetw^th

rain or dew or enveloped in fog, practically no anthers burst and there-

fore no pollen is wasted. The anthers were not found to swell per-

ceptibly until the maxinmm temperature reached 70^ F. Other

laboratory experiments with blossoms indicate that pollen is discharged

freely onh' in warm and dr}- weather. At a temperature of 40^ to

51^ F. pollen germination was very feeble, a fact which indicates that

the vitality of the pollen is not likely to be injured by exposure to a

prolonged rainy period if the weather remains cool. If it rises to 65^

or 70^ F. the vitality of the pollen may be destroyed.
Observations at the New Jersey stations '*' showed that no apples set

when the fruit blossoms were not permitted to get dry during the

period of pollination.

« Rhode Island Sta. Bui. 37. « Wisconsin Sta. Rpt. 1901, p. 289.

6 Canada Expt. Farms Rpts. 1899, j).
94. <^New Jersey Stas. Rpt. 1899, p. 221.
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Lahoiatorv investigations at the New York State Station** showed

that any of the ordinary insecticides or fungicides prevent the germi-

nation of pollen on the stigniatic surface of the pistil if applied before

the pollen reaches the pistil. In the orchard spraying mixtures largely

pi'cvented the pollination of the freshly opened ])l()ssoms and the set-

ting of fruit. In some cases the spraying mixtures hud a decisive

corrosive eti'ect on the tissues of the stamens and pistils. Blossoms

which had been open several days before spraying were not seriously

injured by spraying mixtures, the fruit setting in abundance. The

yield of a number of Aarieties from spraying in bloom was slightly

diminished, but the total marketable fruit was in nowise diminished.

On the whole, there was no apparent injury as regards the resulting

fruit cro]) in spraying orchards in full bloom. Fletcher'^ has shown

that under normal conditions only about one blossom in ten sets fruit,

even in the most favoiable season and with the most productive varie-

ties, so that many of the blossoms that open might be killed In' spray-

ing or otherwise and still a full crop of fruit l)e secured.

SEIiF-STERILITY IN APPLES.

According to S. W. Fletcher," orchard fruits can not be separated
into self-sterile and self-fertile varieties, since self-sterility is not a

constant character. Some varieties which are self-sterile under one

condition may be self-fertile under another. A number of the stations

have made observations on the self-sterility or self-fertility of apples.

Work at the Delaware Station'' during two seasons indicates that prac-

tically all the more important varieties grown on the Chesapeake pen-
insula are probably self-sterile. July and Bough, both of little com-

mercial importance, were the only varieties that set any considerable

amount of fruit when self-pollinated. Astrakhan, Farly Harvest, and

Yellow Transparent were more or less self-fertile and, under favorable

conditions, might produce crops. The varieties that were found self-

sterile, or nearly so, were Early Kipe, English Russet, Fanny, (xilpin,

(Iravenstein. Grimes, I^ily of Kent, Missouri Pippin, Nero. Paragon,
Red Streak. Stark. Stamen, Strawberry, William Favorite, and ^^'ine-

sap. The self-fertile kinds were contined almost ('xclusi\ely to sum-

mer sorts. (lilpin. a winter sort, set a few fruits, but they dropped
as the season advanced.

At the Vermont Station'' the following varieties were found to be

.self-sterile: Rhode Island (rreening. Ben Davis. Ilawley. King. North-

ern. Northern Spy, Porter, Red Astrakhan. Red Kennedy, Roseau, Rox-

buiv Russet. Tolman Sweet, Wealthy, Westtield (Seek-no-further), and

William Favorite. The varieties Baldwin, Esopus, and Fameuse were

"New York State Sta. Bnl. 19H. (^ Delaware 8ta. Rpt. 19()1, ]>.
83.

ft New York Cornell SUi. Kill. IKI. '/ Vermont 8ta. Rpt. 19CM), p. H62.
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sliijrlitly sclf-tVrtilc. One Haldw in fi-tiit set <»iil <>t" l.">() blossoms cov-

ered, 1 Ivsopiis out of St; l>l(jssoins t'ovorcd, iiiid 1 Fiiincuso out of 228

l)Iossonis covorod.

At the Kansas Station," (iriincs (loldcn. Arkansas Black, and Mam-
nioth Black Twitr failed to set a sin<(lc fruit without cross-fcrtili/ation,
and Huntsman was practically solf-stcrilc. The variet\' lion l)a\is,

which was found solf-storile in Vermont and also in Canada, proved
.self-fertile at the Kansas Station. 'Pwenty-six out of 100 blos.soms of

this vai'iety covered set fruit. The self-i)ollinated fruit, however, was
not so large or so vigorous as that from cros.<-fertilized blossoms.

There was also a greater tendency of the self-pollinated fruits to fall

from the tree before they attained the size of a hazelnut. They
responded readily, however, to the pollen of almost any other Aariety.

Jonathan, Huntsman, and Cooper Karly provi^l especially valuable :is

pollenizers in orchards. The varieties Cooper Early, Jonathan, Smith

Cider, Smokehouse, AMiite Pearmain, and Wine were all more or less

self-fertile.

Experiments in intercrossing varieties of apples at the Delaware

Station'' indicate that Paragon, Stamen, Winesap, and Lil}' of Kent—
all weak pollen bearers except the latter—are intersterile and should

not be planted together in commercial orchards for the purpose of

cross-pollination. Fletcher^ found the varieties Bellllower, Priniatc

Spitzenburg, AMllow Twig, and Winesap to tend toward self-sterility.

The varieties Stark, LongHeld, and Tolman Sweet were self-fertile,

but much larger fruits of Stark and Longtield were obtained when

they were cross-fertilized. There appeared to be no increase in size

from cross-fertilizing Tolman Sweet.

In Canada H. S. Peart'' reports that the varieties Alexander,

Baldwin, Chenango, Early Harvest, Greening, Holland, Twenty
Ounce, and Ontario showed a certain amount of self-fertility wh(^n

the blossoms were covered with paper bags. TAVcnty-one other

varieties were found self-sterile. The eight varieties which are men-

tioned specitically as being self-sterile are Blenheim, Ben Davis,

Canada Red, King, Mann, Fameuse, Spy, and liibston. The Sp3Mvas
found to bloom at the same period as Ben Davis and Princess Louise.

The data secured at the above stations show that a ver}'^ large

number of varieties of apples are self-sterile. Further experiment
with other varieties is likely to increase the list of self-sterile sorts.

The practical conclusion that can be drawn from this work is that large

blocks of apples of a single variety should never be planted. Two or

more varieties should be mixed in alternating rows. Varieties stand-

ing next to each other should be such as will blossom at the .same

time and be capable of cro.ss-fertilizing each other.

«
IndvLstrialist, 29 (1902), No. 11, p. 163. cNew York Cornell Sta. Bui. 181.

«- Delaware Sta. Rpt. 1901, p. 83. ''Canad. Hort., 26 (1903), No. 9, p. 361.
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111 a study of the l)lo<>iniii»»- period of varieties of apples at the Dehi-

wai"e Station it was found that j^ood tillage, spraying, fertilizing, etc..

extended the period of tlower-bud formation in the fall and seemed to

prolong the blossoming p(M-iod in the spring, while on poor, niifulti-

vatetl soils the Mourning jx'riod was shortened.

In studying the agents of pollinatioi» in Kansas, Crreene" found that

honeybees were most useful. He found that bees worked for the

most part on the side of the tree away from the wind. With an east

wind 20 bees were counted on the w^est side of a Huntsman tree in full

bloom and but eight on the east side. These figures were duplicated
with other varieties. Bees were noticed to visit the same flower five

or six times within the course of twenty-five or thirtv minutes.

While the honeybee was found the greatest agent in pollination,

enough other bees were present to insure a crop of fruit when the

weather was favorable. Microscopic slides carefully prepared with

adhesive material and placed at difl;'erent distances from trees in full

l)loom in such a manner as to catch any pollen that might be carried

by the wind indicate that the wind does aid in pollination, though
not to any great extent in the case of apples.

CROSSING.

Experiments in cross-breeding Russian varieties of apples at the

Iowa Station'' would seem to indicate that "hardiness follows largely

the mother variety and that the fruit is most frequently modified by
the male parent." The Canadian experiment stations have reported the

results of extensive work in cross-breeding hardy varieties of apples
and craVjs for planting in the uncongeidal regions of the Northwest.

Of 12(>(» of the hardiest varieties of apples and crabs planted at Brandon

and Indian Head, none pi'oduced fruits except seedlings of PijrH.s

hdccdfd. The blossoms of this apple have been cross-fertilized Avith

pollen from such hardy improved sorts as Tetofsky, Wealthy, and

Duchess, and also with pollen of Transcendent, Hyslop, and Orange
cral>s. A munber of trees from these crosses have fruited and the

fruits have proved a great advance on the original cral). Sixteen or

seventeen varieties have been named and a number distributed through-
out di tie rent sections of th(^ Northwest. While the apj)les secured are

small, they make very good apple sauce and jelly and promise to be of

great usefulness to people in those cold regions.

ROOT GRAFTING.

Several of the experiment stations have made experiments in using
different lengths of roots and scions in grafting. The most extensive

"
ItKlustrialiHt, 29 (1902), No. 1 1. ''Iowa Sta. Buls. 14 and 32.
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work aluiiji^ this line lias been reported 1»y flic Kjinsus Station." The

expciiments oxtciidcil over a niimhcr ot" years and iiichided tests of

the value of li4, 12, and (i-inch scions i^i-aftcnl above and below the

crown, and of the use oi whole roots and of ditleiHuit-lenj^th piece
roots. The lont>;est scion uniformly produced the best trees, but it is

not l)elieved that the increased growth is sufficient to pay for the

expense and trouble of making 24-inch scions, and it is believed doubt-

ful if it would pay for 12-incli scions. The growth on whole roots was
son)ewhat greater during the two years than on piece roots. The third

year, liowever, this difference largely disapi)eared. An examination

of an orchard set with trees grown on whole roots, ])iece roots, and

budded stock showed that the trees had made fully as good or better

growth on the piec(^ root and l>udded stock ten years after planting as

on the whole-root stock. I'he work of the station leads to the conclu-

sion that the manner of propagation counts for little after growth
commences. Whole-root grafted apple trees are of no greater value

to the buyer than trees grafted on piece roots of 5, 4, or 2i inches in

length. There was no constant difi'erence in grafting an inch above

the crowMi or an inch l)elow it when the trees were set 3 or 4 inches

deep in the soil. In these experiments the principal root growth was

made at or just l)elow the union of the stock and scion.

In experiments at the Illinois Station'' no better results were obtained

with whole roots than with piece roots of the same size. Roots with the

small side branches left on gave better results than roots of the same

size with the rootlets cut away. Roots 5 inches long gave better results

than roots 4 inches, 2 inches, or 1 inch long. When not trimmed,
roots 5 inches long gave nearly as good results as roots 10 inches

long. At the Alabama Station '^

1-year-old trees which had been

grafted on the bottom half of roots made a better growth than trees

which had been grafted on the upper half of roots or on whole roots,

and it is believed from the results obtained that the superior advan-

tages claimed for whole roots are without foundation. In an experi-

ment with Summer Wafer apples at the Oregon Station '^

grafting on

whole roots appeared to give slightly better results than grafting on

either tlie low'er half or upper half of the root.

AVhen the work at all of the different experiment stations in root

grafting is carefully reviewed, the conclusion seems inevitable that,

for all practical purposes, grafting the apple on pieces of roots 2^ to 5

inches long is likel}^ to prove most profitable to the grower and

equalh' satisfactorj^ to the planter.

«Kansa.s Sta. Buls. 65 and 106. c Alabama College Sta. Bal. 98.

''Illinois Sta. Bui. 21. rf Oregon Sta. Rpt. 1901, p. 36.
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PLANTING AND PRUNING TREES.

A comparison was nuuU^ at the Nebraska Station" of the growth in

the orchard of 1-year wliips, 2-3'ear whips, 2-3^ear tops on 3-\'ear roots,

and 2-year linih trees. At the end of three 3'ears there was a slight

advantage in growth in favor of the 3-3'ear-ohl trees. The 2-year
limb trees stood second. The l-year trees were smallest, bnt had

made a much larger growth relatively than the older trees. The
results are believed to indicate that it is l)etter to plant 1-year trees,

if available, rather than wait another year in order to get older trees.

Cutting back apple trees aftei" ])laiiting to a mere whip is not believed

to be good practice. While such ti-ees ai"«> as likely to live, they lose in

growth. Shortening the bi'aiich l)ack about half seemed to give better

results than not heading it at all and Avas nmch better than pruning
to a whip. In a similar series of experiments at the Rhode Island

Station,'' covering a period of three 3'ears, Professor Card came to the

conclusion that, for practical pui'poses, the most rational method of

trans})lanting trees in the orchard is to leave on all sound roots and

shorten back the tops about half. Other experiments at the Nebraska

Station indicate that fall-planted trees do make some root growth late

in the fall and early in the spring before leaf growth starts. Notwith-

standing this fact, however, it is believed that fall planting will not

prove as satisfactory in that State as spring planting, })ecause of the

dr3'ing effects on the trees over winter.

In Wvoming*" a test was made of eastern versus western grown
trees. At the end of the j^ear 38 per cent of the trees obtained from

New York had died, while onh^ 9 per cent of those obtained from

Colorado had died. In another experiment the figures were 32^ per
cent and 17 per cent, respectively, in favor of western trees.

In experiments reported 1)3' the Woburn ExpcM'iment Fruit Farm in

England,'' where trees were not cut l)ack at planting nor subsecpiently

pruned, they were straggling in form and there was a general loss in

vigor of growth. Nevertheless, the amount of fruit borne by such

trees was in excess of the average. When the trees were cut back at

planting and not subsequenth' pruned the3' assumed the general

straggling form noted above, but sufl'ered no loss in vigor of growth.
Th<* experiments were slightly in favor of an inmi(>diate cutting back

on setting rathcM- than waiting until a year later. Tives root-pruned

every 3'ear for four years after ])lanting out made but little more than

half the growth of normal trees, and those root-pruned ever^- other

« Nebraska Sta. Bui. 56.

''Rhode Island Sta. Rpt. 1901, p. 2.38.

cWyoiiiiii^'Sta. P.iil. :?4.

'MVohurn Kxi-t. Kriiit Farm K|.t. I'HM), pp. 1(M>, 252.

8. Doc. 148, 58-2 35
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year only about two-thirds as j^reat a j^rowtli. Tho crops borne by
thoso trees, however, were heavy in proportion to their size.

Some ex])eriinejits iji pruning trees every two months during the

year at the Nebraska Station" seemed to indicate the growing season

as most preferabh', since the woujid heah'd l)ettei" than when made
in the winter. As to making the wounds smooth or rough. l)ut veiy
littK' (liU'erence could be noticed, what difference there was being in

favor of leaving them rough. Untreated wounds seemed to heal as

well as those covered with wax. })aint, or like material, but checked

worst of all. Lead paint was as satisfactory a material for covering
the wounds as anvthing tried, followed closelv 1)V grafting wax. C'oal

tar seemed to prevent healing. Shellac was a failure; it neither

aided in healing nor prevented checking. Pine tar had nothing to

reconunend it.

Prof. E. S. (ioff '^ has pointed out that as apple trees increase in age
the size of the fruit tends to become smaller. This is believed to be

due to the increased difficulty of sap circulation in the fruit-bearing

tree. He cites an instance in Avhich water sprouts on part of an apple
tree were allowed to develop in place of a large limb that had l)een

broken off. The fruit on this portion of the tree was much larger than

on the remaining old portions of the tree. The question is therefore

raised whether the size of fruit on old apple or pear trees can not be

maintained hy a careful S3'stera of renewal pruning.
Some data are given by the West Virginia Station'' to show the

effect of top grafting and root grafting on the longevit}' of some

varieties of apples. Trees of the King apple, twenty years old, top-

worked on seedlings were in fairly good condition, Avhile others of the

same variety root-grafted and set in the same orchard at the same time

had been dead for ten 3'ears. Ten top-grafted and ten root-grafted

Walldow apple trees were set in an orchard at the same time. The

top-worked trees at the age of twenty years were alive and thrifty,

while of the root-grafted trees only one limb of one tree was living,

the majority of the trees having died between the ages of five and ten

years. In an apple orchard planted with 100 root-grafted and 70 top-

grafted trees, dH per cent of the former and only 7.2 per cpnt of the

latter had died.

In propagating varieties of apples that have weak trunks top graft-

ing, or even better, double working is recommended. For double

working Tolman Sweet is considered a good variety, since it possesses

close, smooth bark, a strong yet not rapid growth, and a great length
of life. In this connection G. T. Powell reports that he has success-

fully grown the King apple in New York by using the Northern Spy

« Nebraska Sta. Bui. 50.

&Amer. Gard., 23 (1902), No. 385, p. 302.

c Wegt Virginia Sta. Bui. 47.
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as a foundation stock. In this work choice buds taken from trees that

re^ukirly produced an cxccUent (juality of fruit were used. No canker

has appeared on these trees during the past ten years. The trees

have shown uiuisual thrift and vi^iforand the fi'uit has been uniformly
tine. The DeUiware Station" also considers the Spy an ideal stock to

top work.

ROOT PRUNING APPLE TREES.

Al)<)ut iSl>(> H. M. Stiint^fellow, of Texas, wi'ote a series of ai'tides

on fruit growin<i\ in which he urged the advantage and desirability of

cutting off all roots of nurser}' trees at transplanting time to mere

stul)s and cutting back the stem to about a foot. So man\' were the

advantages claimed for this method and so strenuously were they pre-

sentjxl that a numl)cr of stations took up the matter and made careful

experiments with different orchard fruits to see what there was in it.

Oidy the results secured with apples will be considered here.

At the Georgia Station'' apple trees were pruned to mere knobs and

planted in dibble holes on a red loam with a stiff' red-cla^' subsoil, in

comparison with trees with whole roots planted in the usual uuuiner

in standard holes. The root-pruned trees made fewer, deeper, larger,

and more robust roots than the other trees, the depth of penetration
for typical roots l)eing 17^ inches against 5)^ inches for the unpruned
trees. From this experiment with apple and other fruits it is con-

cluded that stub-pruned apple trees will live and flourish under

Georgia conditions.

In some experiments reported bj^ the Oregon Station *
(n:ery alter

nate tree in a row containing 24: trees was i)runed I)}- the Stringfellow

S3'stem, while; the others were root-pruned and the tops cut l)ack ;-}()

inches. At the end of two years it was practically impossil)le to tell

by the eve alone which tree had been pruned according to the String-

f<'ll<)\v method and which had not. Two trees set out at the same time,

without either top or root pruning, presented a very unthrifty appear-
ance in comparison with the pruned trees.

In one test at the Montana Station'' >(» per cent of stub rooi-pruned
trees lived over winter, while 10 per c(Mit of those not root pruned
lived. In another experiment at the station' 89 trees of Wealthy and

Alexander were stub pruned, stem cut l)ack V2 inches, and the club

thus left set with a crowbar. By July the same year 18 per cent of

the trees were dead, .50 per cent in good condition, and the rest weak.

The fact that 75 piM- cent of the dead trees were of the Alexander

variety is taken as indicating marked difference in the ability of the

different varieties to withstand this treatment.

« Delawan' Sta. Bnl. 48. «? Montana Sta. Bui. 24.

'Mn'orjiia Sta. Bui. 40. 'Montana Sta. Bui. 28.

'•Oregon Sta. Rpt. 1901, p. :W.
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At the N«'l)i-iislvii Station" Profossor C'iir<l planted 2;") apple trees

root pruiuMl accordiny" to the Striii<^fello\v method, 25 with roots cut

back one-half, and 2;-) with the roots wholly nnti"iinnied, just as

received from the nursery. The; Strin<>fellow pruned trees started

into •^'•rowth nuich slower than the others and made a much ])oorer

root development. Nine of the trei^s diivl dui'ino- the season and the

remainder made a very ])oor j*"rowth, wiiile none of the trees with

the roots shorteiM'd half or left without pi"unin<^ died. A few of the

ytrinjifeilow pinned trees made a very excellent root j^rowth. but

generally proved much inferior to the othei' methods of treatment.

These results ar(> believed to show that, under the conditions prevalent
in Nebraska, apples may be able to overcome the elfects of pruninj^ to

stubs, but at best they will be retard(>d a year or two, while many will

succumb altoo'cther. An examination of the I'oot yrowth of the

different trees showed that the roots started from the tops or sides of

other roots just as readily jis from the root ends, and apparently there

was little to indicate that those which started from the truidv ran

deeper than the others. More roots started from the trunk with the

ordinary methods of pruning as a rule than with the Stringfellow
method. For Nebraska conditions the experiment is believed to show
that for best results all the roots which arc found on the tree as

shipped from the nurser}^ excepting those bruised or otherwise

mutilated, should be left there in planting. It was observed in these

experiments that callousing did not progress well and new roots did

not start readily from the ends of roots crushed or l)ruise(l.

When Professor Card repeated these experiments at the Rhode
Island Station'' on moist soil every one of the stub-pruned trees lived

and made a good growth. After three years' observation he states

that these trees will make well-formed trees with heads just at the

ground. Generally a large number of ])ranches start out from the

trunk, which in turn branch at about 2^ fe(>t from the starting point.

Professor Powell'' made a careful study of the Stringfellow method

of stub pruning at the Delaware Station. He used three lots of 18

trees each. One lot was pruned to stubs according to the Stringfellow

method, another to 8 inches, and the third to 8 inches. Thus prepared
the trees were planted on heavy clay land. Duplicat(^ lots were also

planted on light, sand}^ loam. At the end of three years all of the

trees of each lot planted on the heavy clay land were alive; but while

all of the 8-inch and 3-inch root-pruned trees developed into first-class

trees, but 12 of the stub-pruned trees, or 6(V^ per cent, were first class.

On th<^ light, sandy loam soil 17 of the trees root pruned to 8 inches

made lirst-class trees, 16 of those pruned to 3 inches, and 12 of those

« Nebraska Sta. Bui. 56.
*

'^Delaware Sta. Bui. 45.

f> Rhode Island Sta. Rpt. 1901, p. 238.
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still) pniiM'd. Ill imotluT test lo two-yciir-olil stiil)-))iiiiu'cl apple trees

were pluiiteil in conipaiisoii with lo trees root pruned to ;> inches. All

the trees pruned to H inches lived; one of the stub-pruned ti'ees died.

The followino- sprino- jialf of the trees of each lot were duy- and exam-

ined. Two out of live of the .l-inch root-piuned trees were first class,

while none of the stul)-pruned trees were first class.

In these experiments the root systems formed on the diti'erently

pruned trees were carefully studied. The new roots were found to

arise most easily from the ends of the smallest roots and from those

portions of larue roots nearest the orowin<j;" tips. The tihrous roots,

when uninjured, were first to throw out new absorbing feeders. The
direction of growth of the root system was not found to be more
downward on the stub-pruned trees than on those pruned to 3 and 8

inches, respectively, either on sandy loam or heav}^ clay. Nor were

there any more tap roots formed on the stub-pruned trees than on

those pruned longer.
The general conclusion is drawn from these experiments that Dela-

ware growers should prune the roots of fi'uit trees to a length of 3 to

5 inches at transplanting. "Shorter roots present no emphatic advan-

tages and longer roots are useless and expensive to set in the ground."
in a bulletin from the Washington Station" it is stated tliat at that

station the Stringfellow system of root pruning has not indicated

any advantage for the metiiod. R. Goethe'' reports some German

experiments in which some 15 apple trees were root pruned according
to the usual method and 15 stub pruned according to the Stringfellow
method. Fourteen of the trees in the first lot grew well and made a

good root system, while of the 15 pruned according to the Stringfellow
method 1'2 died outright. In a test of the Stringfellow method of

planting on the Rural New Yorker trial grounds,'' out of 13'2 apple
trees planted and given no attcMition other than a manure mulch, 37

have died. The others have made a one-eighth to one-fourth normal

growth on the average. Check trees planted with whole roots showed

75 per cent of a normal growth. A writer in New .Jersey'' states that

he set out 1,000 trees root i)runed according to the Stringfellow method,
and that at the end of the first season 8<H) of them wcM-e dvnd and the

remainder had made a very poor growth.
A careful review of all the available data, experiment station and

othei'wise, on the subject shows that in some localities the Stringfellow
method of pruning apple trees at transj,)lanting time gives entirely

satisfactory results, and trees thus treated make as good a giowtli as

when ti-eated by the usual methods. The Georgia, Oregon, and Rhode

"Wasliiii<rt<)n Rta. Bui. 52.

''Her. K. Leliraiist. Weill, ()b.Mt-u. (iarU'iihau, < ieiseiilieiin, I'.tlKt- I'.iOl, p. IS.

cRiiral New Yorker, Gl (1902), No. 2745, p. »)(«;.

'/Rural New Yorker, <)2 (li)03). No. 27tK), p. (itil.
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Island stations have reported exjx'rinients of this cliaractin*. On the

other hand, in Nebraska. Oehiware, \\'ashin<^(on. New Jersey, and

New York the nsnal method ol' plant in«4" has been more satisfactory,
stuh-root piiminj;- provinjjf k'ss \ahiabh' and often (h'ci(h'dly injnrious.
Climate seems to eti'eet the success of the stub-pruned method of han-

dling treesmon^than soil, since in th(U'.\periments cited above the stub-

pruned trees made a jrooil growth on a red loam with a stiff rod-clay
subsoil at the (Jeorgia Station, and as good a gi'owth on heavy clay
land in Delaware as on lighter sand. In the dry climate of Nebraska
stub pruning was practically a failure, while moiv or less success fol-

lowed its observance in the more moist Atlantic and Gulf coast

States.

The results of Professor Card's expei'iments in both Nebraska and
Rhode Island led him to reconunend planting trees with all the roots

left on except those that have been nuitilated. Professor Powell, on

the other hand, reconnnends fruit growers in Delaware to plant trees

with the roots trimmed l)ack to a length of 8 to .5 inches. The expe-
rience of station horticulturists is ciuite concordant in showing that the

root system developed by stub-prunc^d ai)ple trees is not more down-

ward, as claimed by Mr. Stringfellow, than is the root system formed

by trees planted the ordinary way. Nor does cutting back the trunk

of the apple tree to a mere stick 12 inches long conduce to the forma-

tion of as desirable a trunk as by pruning in the usual way. In short,

the chief advantage which the Stringfellow method of stub pruning
seems to possess over other methods in localities where it will succeed

at all is the greater convenience in handling and greater ease in set-

ting out stub-pruned trees. The safest method for most northern and

western localities is the old method where])v the limbs are pruned
back about half and all the roots left on or slightly shortened, all the

mutilated roots being removed.

HARDY STOCKS.

In South Dakota" Russian seedlings of J*yrus haccata have proved
the only varieties perfectly resistant against root killing in severe

winters. In a report by the Wisconsin Station,
'^

covering the whole

region of Wisconsin, Minnesota, Iowa, the Dakotas, and Manitoba, it

is stated that crabs were less injured than common apples during the

February freeze of 1899, when the temperatui-e in some localities fell

as low as —52° F. , and this fact suggests the advisability of using crab

roots for stock in the Northwest. Nursery apple stock least injured

by the freeze was Duchess of Oldenburg, Hibernal, AVealthy, and

Whitney No. 20, in the order named. In the orchard 23 correspond-
ents reported Wealthy least injured, 21 Duchess of Oldenburg, 9

aSouth Dakota Sta. Bui. 65. tWisconsiii Sta. P.nl. 77
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Yellow Fninsparcnt, iiiKl Ilibcnml. It is thought hy the station

that, had the cralj been generally nsed lor root i^rafting the apple in

the Northwest, the loss from root killing would have been reduced at

least one-half.

Based on the assumption that the roots of trees are as hardy as the

tops, it is a frequent practice to plant trees (juite deep in order not

only to protect the roots, but also to encourage the scion to send out

roots. This is especially desirable when tender stocks are used.

Professor Hansen, however, states" that these roots are not hardy

against test winters, and in South Dakota no roots from the scions

should be permitted. Only Pyru.s haccata stock is perfectly hardy.
As an aid to the protection of nursery stock he strongl}' advises water-

ing trees in the fall before the ground freezes and then applying a

heavy mulch.

CULTIVATION AND COVER CROPS.

Of late years the practice has been growing among farmers of giving
orchards clean cultivation from early spring until midsunmier, and

then seeding down to some croj) that will make a fair growth in the

fall and keep the ground protected over winter. The purj)ose of

stopping cultivation in midsununer and of putting on the soil a grow-

ing crop is to dry out the soil In' evaporation of moisture through the

growing plants and thus to ripen up the wood growth of the tree

before winter comes on. In addition to this, the cover crop when

turned under enriches the soil in hunms and also in nitrogen, should

it be a leguminous cro}). It also prevents the .soil from freezing as

deeply in winter and keeps it from winter washing.
That cultivation during part of the season at least rather than crop-

ping of orchards is a correct pi-actice is demonstrated by actual trials

at a number of experiment staticjns. Measurements of the normal

growth of about 600 trees through .several seasons by Prof. J. C.

Whitten at the Missouri Station'' showed the average growth of mis-

cellaneous varieties of apple trees given clean cultivation until mid-

summer, then seeded to a cover crop, to be 13.6 inches, w hile trees in

blue-grass pasture made an average growth during the .same period of

but 6.2 inches, or less than half the growth of the cultivated trees.

In the same ex])eriment trees of the (ienet variety in clover without

cultivation made an average growth of 10.2 inches [)er year for 4

years. Trees of Ben Davis given clean cultivation throughout Ciich

growing .season made an average growth of 21.75 inches per .sea.son,

while other trees of the same variety in clover grew but 13.4 inches.

It was ob.served in these exi)eriments that the cultivated trees made a

more uniform growth than the uncultivated trees and were less atfectcd

aSouth Dakota Sta. P.ul. ^^^^.
f> Mi.s.s«mri .'<ta. Bill. 49.
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by droiiiilils. Ivcliitivc lo llii' latter point, the ohscrv ations hroiijrht

out clearly (liat tlu' cll'oct.s ol" droiiolits on (Miltivatcd t rcc.'^ ai'c nion'

aj)i)an'iit the .succeeding' sea.son tlian durinji- the dry yeai- itself,

I*i()l"es.M)r \N'hitten's ol).sei-\ utions and nHMi.sureinents indicate that "a
mai'ked fallinji" otl' in heit^hl, ijfi-owth. and a generally de\italized con-

dition oi" the trees may he looked lor in uncultivated oichai'ds for a

year or two followiiiif an excessive autunui dioiioht." \lv holds that

in a dry sunnnei- cultivation should he continued until th<' crop of fruit

is mature or rain comes. In a wet summer and autumn, cultivation

should cease in that State al)out Aujj^ust I.

The actual leni>th of time to continue cultivation in the orchard

will, of course, vary w'ith diti'erent conditions. In North Dakota, for

instance, where the winters are colder, the growing sea.son shorter,

and the rainfall less than in eastern United States, Professor Waldron
states* that cultivation should be continued much later in the season

to preserve all the moisture in the soil possible, since in soils lacking in

moisture the trees winterkill. Mulching the trees in late fall to main-

tain moisture during the winter in that State has been found of the

greatest importance.
The reason why severe freezing injures appie roots and trees more

in dry soils than in moist ones has not been detinitely settled. Pro-

fessor P^nierson'" suggests, as the result of experiments along this line,

that it may l)e on account of the more pronounced freezing and thaw-

ing in such soils. Professor Bailey,'' on the other hand, points out

that there is evaporation of moisture from trees during the winter

season and, if the ground is very dr}', this loss can not be readily met
and the trees thereby

""
freeze dry,'' a condition generally fatal.

The amount of moisture in clean, cultivated orchard soils as com-

pared with the moisture content of the soil of orchards in grass is

contrasted in the table herewitli:

Moisture content of soils in cultivated and uncultivated orchards.

Place of experiment.



EXPERIMENT STATION WORK WITH APPLES. 553

oxiimiiiation of the last (011111111 of the table shows that the ettect of

cultivated (i"o[)s like eoni and x'e^'etahles is less dryiiio- on the soil

than irrass or small j^rain crops." Not only is tluM'e more moisture in

tilled soils tliaii in untilled, hut it is distrilmted nearer the surface,
where it is likely to l)o most oti'eetive and readily available for the use

of the trees. In orchard tilla«>-e experiments at Cornell" Professor

Bailey found that in tilled soils the moistuic was well distributed to

within 2 inches of the surface, while in uncultivated soils the tirst few
inches were exceodint^ly dry.
At the Illinois Station * orchard trees <riven clean cultivation made

the healthiest and most vigorous g'rowth of several diti'erent methods
of management tried. >«'ext in order stood the orchards planted in

corn, and following this orchards planted in clover, oats, and blue

grass, respectively. Trees in blue grass made trunks only about half as

large during the same num])er of years as trees given clean cultivation.

In some English experiments'" trees grown in grass were but little

larger after five years than when set out, and were only one-eighteenth
as long as trees given clean cultivation. In these experiments weeds
were much less serious in their etlects upon tree growth than gi'ass. At
the Utah Station'' an experiment was made in seeding ditierent parts
of a young orchard with alfalfa, clover, timothv, and a mixture of

timothy and clover, respectively. At the end of three >ears the

majority of the trees thus treated were dead, while where clean culti-

vation had been given, practically every tree was alive and doing well.

Professor Emerson, of the Nebraska Station.' found that clean cul-

tivation dried the soil least of several ditierent methods of cultivation

tried, while vegetables dried the soil but little more than clean cultiva-

tion. Corn stood next, followed by oats and rye. In a dry season there

was two to three times as much moisture availalile to the trees in clean

cultivated plats as in an oat plat. Kye dried th(> soil most of all.

This crop comes on early in the season and, on account of its rapid

growth, uses up the soil moisture very rapidly, and it is in the early

part of the season during the period of most active wood growth tiiat

drought produces most serious results. Tli(> orchard experimented

upon l)y Professor Emerson had only rc'cently been set out. \\'liere

oats were sown in the orchard moi'e than 50 percent of the trt'esdied,

\vhil<» less than 8 per cent died on th(> plat giv(Mi clean cultivation, less

than 7 per cent where vegetables were grown, and less than U per cent

«Ne\v York Cornell Sta. Bui. 72.

''IlliuoiaSta. Bui. 52.

MVolMirii Expt. Fruit Fiiriii U\.\. l!i(K), pp. 106, 252.

'/ I'tali Sta. Bui. .ST.

« Nebranku Sta. Bui. 79.
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wlit'ic corn was tfrtjwn. Protcs.sor Card, at the saiiic station," olitaiued

14 to 17 per (Oiit more fi'iiit in tilled oi'cliards than in orcliai'ds in 'fi'ass.

Mnl(liin«i" orchards is soinctiincs a(l\ocati-d in plac*' of tilla»(o.

Munsonat thc^ Maine Station '' conducted expeiinients for four seasons

aK)n^^ this line, and found that in ijfeneral the trees on the cultivated

areas made the hirger t;^rowth and produced the heaviei- yield of fruit.

(lenerally speakinjif, the results of experimental woi'k thus far

reported indicate that the most serious injuries to orchards occur when

planted to crops like grasses and the cereal grains, which dissipate the

soil moisture early in the growing season. Cultivated vegetables arc

distinctly less injui'ious. When orchards are in full liearing it is ((uite

genei'ally agreed that no crop for profit should he grown in them. In

the young orchard cultivated crops hke vegetables, small fruits, or

corn may })e grown between the rows for a few years, the crops being
more and more restricted to the middle of the rows as the trees become

larger and begin to bear fruit. In no case should crops be planted so

close to trees as to interfere with the cultivation of the trees or to

shade them.

•The above review shows that most of the tillage work with apples
has ])een alonsf one line— that of the value of tillage in conserving the

moisture of the soil and increasing the growth of the tree. There are

scarcely any data on the value of orchard tillage in increasing the

yield of fruit. Some figures showing the actual results along this line

would be extremely useful. The chief purpose of tillage, that of

sui)plying- food to the plant, must not be lost sight of in this limited

discussion; nor must it l)e forgotten that sometimes the growing of

crops in orchards is very desirable, as for instance when orchards are

planted on steep hillsides that would wash unless cropped. The fact,

too, that growing crops rapidly evaporate the moisture of the soil is

sometimes taken advantage of when orchards are |)lanted on poorly
drained land. In localities also where danger from drought is not to

be feared orchards may be very successfully left in grass or clover,

provided these crops are cut and left on the ground to decay or fed to

stock and the manure returned to the orchard.

Station observations on growing cover crops in orchards have gen-

erall}^ been limited to a study of the relative amount of green material

produced by diflfei'ent farm crops used for covers, their fertilizing

value, best methods of seeding, etc. Professor Taft considers the

lessening of the injury from frost one of the most vitally important
results to be secured with orchard cover crops. This fact is well

brought out in the experience of nurserymen and orchardists in the

North Mississippi Valley during the test winter of 1899, when the

thermometer in some portions of the section, including Wisconsin, Min-

" Nebraska Sta. Bui. 39. «» Maine Sta.. Bui. 89.
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nosotji, lowii. tho Diikotas, and ^lanitoba, droppod as lowas— 52 F.

The iujuiy to ajjplcs in tlic luii'scry and orcliard duiiii«r tliat jx'riod

was widespread and disastrous. Of 57 correspondents wlio reported
that the ground was destitute of snow at the time of this freeze, 43

stated tiiat the principal daniaoe to luirserv and orchard trees was to

tho root; and of 34 correspondents wlio icportcd the jjfround covered

witli snow, 20 reported that injury was chietly in the toj), while

stated expressly that there was no root injury." In Iowa youni^' a})ple

trees under 5 years old suffered more than older stock. The effect was

most severe on sandy soils not covered with vetietation. The chief

cause of the uiuisual winter injury was thought to be due to the lack

of a protectino' blanket of snow, coincident with the unusually severe

cold. Trees suffered more on clean soils than on exposed drj' knolls

with northern aspects. To obviate root killinj^the station recommends
as one of the essentials cover crops, preferably mammoth red clover

or hairy vetch. The Wisconsin Station" states that next in value to a

snow coverintr is a covering of litter. Oats, buckwheat, peas, vetches,

or mammoth clover are advised as cover crops for this })U!"pose.

iSIammoth clover is advised only in wet seasons.

Professor Macoun reports that the secret of the successful culture

of ai)ples in the more northern regions of Canada, where the extreme

range of temperature sometimes varies from —40 to +104'-' F., seems

to lie largely in removing the snow from the roots of the trees during
winter, so that the ground will freeze to a depth of 4 to 5 inches, after

which a mulch of snow and straw is placed at the base of the tree to

prevent alternate freezing and thawing ])eforc tine weather comes in

the spring.^

Professor Craig
^ studied the effect of cover crops on thc^ depth of

freezijig and oV)tained the following comparative figures: Hare culti-

vated ground froze to a depth of 21 inches; under a cover crop of hairy

vetch it froze to a depth of 1»5 inches; under crimson clover, 15 inches;

under blue-grass sod, 12 inches, and under soy beans, 21 inches, the

latter crop affording no protection whatever. At the Delaware Station

ground covered with crimson clover is reported as unfrozen when
the temperature of the air was 14' F. In some box experiments
carried out by Professor Emerson'' the roots of apple seedlings were

much less seriously injui'od dui'ing the winter on ground covered with

a 4-inch straw nudcli than on bare ground. Not only did the mulch

protcH't the soil from so severe freezing, l)ut also from alternate freez-

ing and thawing. A cover crop that mats down upon the approach of

winter, like the hairy vetch or blue-grass sod mentioned above, affords

"Wisconsin Sta. Bui. 77.

''Canada Central Expt. FarniH lljtts. lS!»i>, j).
K«).

'•Nfw York Curiicll Sta. I'.nl. 1*»H.

'^ Nehriwka Sta. Bui. 7i».
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mucli orcattM- protection than one tliat i-ciiiains erect, like soy Ix'ans.

Krcct cover crops may. lio\\e\ci", shade the j^roiiiid to some extent and

also catch and hold the snow, and a l)lanketof snow is one ol" the very
hest piotect ions against alternate t ree/in*'' and t haw int^- c)!" the soil.

.\ co\er ci'op that has (|iiite u't'i'crally «ii\'en Ncry satisfactory results

t hrouiihoiit the northerii States, Canada, and in the South. (Mther

alone or in \ ai'iouscoinhinations with other crops, is hairy vetch ( I Vr/V/

villoNd). Sown in June or ,]\\\\\ at the K(nv York C'ornell Station," it

covered the oround w ith a dense tauoled mulch 2 feet deep. At the New
York State Station '' haiiv veteli yi'owii with winter rye form(>d a perfect
mat of ve<ietation which I'emained o-reen all winter, and the combi-

nation did not o^row hioh enough to interfere with the jj^athering' of

winter fruit. In C'anada hairy vetch hay proved especiall}' valuable in

dry districts, where it is ditKcult to get a catcli of clover. At the

Delaware Station'' it proved very satisfactory, either alone or in com-

bination with a number of other crops. It is a leguminous plant.

The total yield of tops and roots at the Delaware Station was 13,750

pounds, whicli contained 121 pounds of nitrogen, 85 j)ounds of potash,
and 27 pounds of phosphoric acid. At the New^ York Cornell Station ''

the amount of lutrogen yielded by a crop of vetch was 256 pounds.
The crop also analyzed o\er 200 pounds of nitrogen per acre for a

growing period of three and a half months. The plant was not ver}"-

vigorous in the autumn while the shade was dense, but greatly

improved later when the leaves began to fall.' These ligures show
the great fertilizing value of vetch in addition to its us(! as a cover

crop. In most localities vetch remains green over wintxn". The

objection to vetch is the scarcity and liigh cost of the se(>d; but when
a small (juantity is secured in the ))eginning the orchardist can easily

grow sutticient for his ow^n use.

Crimson clover has ])een extensively used as a cover crop, with most

satisfactory results. In most localities south of New Jerse}' it lives

over winter. At the Delaware^, Station the total yield of tops and

roots averaged 19,213 pounds per acre, and contained 131: pounds of

nitrogen. The crop winterkilled at the New Y'ork State Station,-^ and

did not do well on hard clay soil. It gave best results at the Michigan
Station'/ Avhen seeded in the orchaixl July 1. The Nova Scotia School

of Horticulture'' found a combination of crimson clover and tares a

very eli'ectivc orchard cover crop.

«New York Cornell Sta. Bui. 61.

&New York State Sta. Rpt. 1896, p. 440.

c Delaware Sta. Bui. 61.

t^New York Cornell Sta. Bui. 198.

«Amer. Agr., 69 (1902), No. 3, p. 79.

/New York State Sta. Rpt. 1896, p. 440.

(/Michigan Sta. Rpt. 1898, p. 126.

A Rpt. Sec. Agr. Nova Scotia, 1902, pi. 1, p. 70.
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At the Canada P^xperimcntal Farms'^ red and mammoth clovers

sown broadcast at the rate of 12 jwiinds per acre made the best cover

crops for orcliards. Common red clover and alfalfa mixed in equal

parts have lived over winter and proved better than either alone. On
lii^lit soils, however, alfalfa seeded at the rate of 15 pounds per acre

has done best. The New York State Station'' n^ports that manmioth
red clover formed a dense covering and remained alive over winter at

that station, comparing favorably with cover crops of vetch and rye.

At th(^ Delaware Station the vield of red cIovim-, includinor roots, was
at the rate of S,I21 pounds per acre, which analyzed 108 pounds of

nitrogen. Clover is recommended ))y the i\Iissouri Station for hill-

sides where there is a tendency to washing.

Cowpeas is a favorite orchard cover crop in many of the Southern

States. The Whip-poor-will \ariety is considered one of the most

satisfactory sorts in Missouri.'' At the New York State Station cow-

peas made a good growth, l)ut were killed ])y the tirst frost. At the

New York Cornell Station'' the varieties Black and Whip-poor-will

proved the most satisfactory sorts. In Delaware the yield of cowpeas,

including roots, was at the rate of 6,327 pounds of green material per
acre, analyzing about 70 pounds of nitrogen.
The crops thus far considered ha\e all ])een leguminous crops. They

increase the fertility of the soil in nitrogen. Where the soil is already
rich in this element it is often desirable to plant some nonleguminous

cro]), such as rye, oats, buckwheat, rape, turnips, etc. Oats proved

very satisfactory at the Michigan Station on heavy clay soils. The

crop was easih' worked with ji disk harrow in the spring, and it is

estimated that the cost of cultivating an orchard with this crop was

fully one-third less than when crimson clover was sown. Crimson
clover seeded with oats was less satisfactory than either alone.' At
the Kansas Station' oats and cowpeas have been satisfactorily used.

Rye and wheat also made heavy gi-owths, but were somewhat dilticult

to kill ])y cultivation in the spring, and are thei"«>fore considen^d of less

value than either oats or cowpeas. Rape and turnips used as cover

crops at the Michigan Station,
'^ while fairh' satisfactory, were unsightly

during the winter and gave off an otfcnsive odor. At the New York
State Station'' dwarf Ess(^\ rape made a acit lank growth, not suffi-

cient to interfere with gathering fruit, l>ut furnished a hiding ])lace

for mice which girdled some of the trees. At the Delaware Station^

«Cana<la Expt. FarniH Rpts. 1900, p. 12:^.

ft New York State Stii. \\\A. 1S!»6, p. 440.

c Missouri Fruit Sta. Bui. 4.

dNcw York Cornell Sta. Hul. 61.

''MiciiiganSta. Kpt. H»01, p. 110.

/ Kansas Stii. Bui. 106.

9 Delaware Sta. Bui. 61.
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cowhoni tmiiip.s wore .succcssfiill}' used as an orchard rover crop. As
a re.sult of e.xteiisivo oxporimonts at th(> Delaware Station with cover

crojxs. Professor Close" recoinineiids the followiiijjf ([uaiitities of seed

per acre:

Rye 1 to U 1)Iis1r'1s; cowlujni tunnps 1 to 2 ])oun(l.s; liwiirf Eswex rajie 8 to 10

pounds; red, iiianiinotli, or criinson duver 15 to 20 poiind.s; cowpeas 90 j)()iiiidH;

soy beans 90 pounds; hairy vetch 40 to 50 pounds; alfalfa 30 pounds; liairy v»'tch 40

jiouiids and rye 30 jjounds; hairy vetcli 20 jxtniiils and oowpeas or soy beans 45

jjounds; hairy vetch 20 jiounds and turnips 12 ounces; hairy vetcli 20 pounds,
crimson clover 8 pounds, and turnips 8 ounces; hairy vetch 20 i)ounds and red,

niannnoth, or crimson clover 8 pounds; turnii)S 8 ounces, rye 20 jjounds, and red,

nianiinotb, or crimson clover 4 jMiunds; turnij)s 12 ounces and criinson clover 8

pounds; turnips 12 ounces an<l soy beans or cowj^eas 40 pounds; dwarf Essex rape 4

pounds ami rye 1 bushel; rai)e 4 pounds, soy beans or cowpeas 40 pounds, and rye
20 pounds; alfalfa 15 pounds and red, mammoth, or crimson clover 1\ pounds.

FERTILIZING ORCHARDS.

Professor Po))erts, of the New York Cornell Station, has reported
the residts of analyses of the leaves, wood, and fruit of the apple, and

discussed them with reference to the amounts of fertilizing: elements

removed from the soil b}^ an apple orchard in full bearint^ and b}- a

crop of nursery trees. " Similar work has also been reported by
Shutt^' and Browne, jr.' The subjoined table shows the percentage

composition of the ash of apples and the amount of fertilizers removed

from the soil, as calculated b}" these authorities. The data have been

made comparable hy assuming in each case an orchard 25 3'ears old,

set with 35 trees per acre, and ^nelding 15 bushels of fruit per tree.

Fertilizers removed by a croj) of apples annually.
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of j^rain per acre extracts from the soil 6.5 pounds potash, 12.4 pounds

phosphates, and 25 pounds nitrogen. If the straw be added the total

amount of these elements removed is 82 pounds potash. 20 pounds

j)ho.>^phates. and 85 pounds nitrogen per acre.

A consideration of all these data indicates that the annual diaft of a

bearing orchard on soil fertility is fully as great as the annual draft of

a good crop of wheat and hence, if it be nece.ssar}^ to fertilize for wheat,

itisjustas essential to fertilize for apples. Robertsal.so analyzed thrifty

young apple trees from the nursery, and from the data obtained esti-

mated that an acre of nur.sery apple stock 83'ears old would remove from

the .soil about 2i) i)ounds nitrogen, 10 pounds phosphoric acid, and 20

pounds potash. Tliese are nmch smaller amounts of fiM-tilizing ele-

ments than would be removed l)y a good crop of wheat in a single

year. Similai* analyses at the New York State Station" showed nurs-

ery stock to be nnich less exhaustive on the soil than a crop of grain.

The usual failure to raise nursery stock with success continuously on

the same land is believed to be due to the fact that the readily available

fertilizing materials have been exhausted in the rapid growth of the

stock and to the fact that the ground is not alwa3^s cultivated when it

is in the best condition.

At the Iowa Station ''

apple twigs of hard}" and tender varieties were

analyzed to determine* whether there exists in midwinter a character-

istic difference in the composition of the new growths. The same

twigs were also studied micro.scopically. While some difl'erences were

found no definite conclusions could be drawn from the work.

In a study of the moisture content of the twigs of different varieties

of apples Shutf found that there was a ''distinct relationship between

the moisture content of the twig and its power to resist the action of

frost, and that those trees who.se new growth contains the largest

percentage of water as winter approaches are in all probability most

tcndcM'."

The Missouri Station'' al.so made an examination of aj)i)l(' twigs,

analvs<'s bcinjr made of the ash of water si)routs and the bearino' twiu's.

Striking differences were found, as is shown in the following table:

Compusitifm of the (ixh of vater sj>rontK and fruit firiffs.

Wator sproiit.s
Fniit twigs . . .

Lime.
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"Surely tho imicli larj^or al)s()Iute amount of liuic, pliosplioric acid,

and potash in the bcarini,'' twi^s must \n\ either the cause or condition of

their hearing'." The Missouri Station also reports the results of anal-

yses of the leaves and peelinj^s of fruit of Ben Davis apph; trees that

had hecn fertilized with sulphate of iron. I'he fruit hornc on the

trees which had been fertilized with this substance had a nuich deeper
color than that from unfertilized trees, but contrary to expectution the

a>h of the leaves and peelings contained less sulphate of iron than was

found in the leaves and peelinos of fruit giown on trees which had

not received the sulphate of iron. At W3'e College, in P^no-land, sul-

phate of iron used in connection with complete fertilizei's had no eti'ect

on the color of apples." An excess of phosphate resulted in highly
colored apples, but there was no noticeable ellect on color due either

to the absence or excess of potash.
When expensive commercial fertilizers are used in orchards they

should be accompanied b}" thorough tillage and spraying, othei"w^ise

the cost of the fertilizers may far exceed the returns from their use.

It is only in the best-tilled orchards that commercial fertilizers can be

used profitably. Professor Bailey states'^ that in his opinion it will

not pay to add commej'cial fertilizers to the general run of fruit plan-
tations in New York. Tillage and other treatment are not good

enough to warrant the extra expense. He gives an account of an

experiment Avith a bearing orchard in sod in Avhich one lot of trees

was top-dressed with 750 pounds of either muriate or sulphate of pot-

ash, but not cultivated. Another plat was given clean cultivation but

no fertilizers, while a third plat received both cultivation and 750

pounds of sulphate of potash per acre. Neither tillage alone nor fer-

tilizers alone gave beneficial results, but the two cond)ined resulted in

a more vigorous, darker green foliage and better yield. The apples
on the cultivated and fertilized plat were 7 to 10 da3"s later than the

others and were less highly colored.

Another experiment with an unprofitable orchard 25 years ohl is

recorded. An expert upon examining the orchard thought that it

needed potash. Fertilizers were applied to the orchard in August.
Some trees were given 10 pounds of nitrate of soda each, others

received 10 pounds muriate of potash, others JO pounds sulphate of

potash, and others both nuiriate and sulphate. The fertilizers were

applied as far as the spread of the limbs. They were lightly plowed
in and harrowed. No results from the fertilizers were observable the

following year, l)ut the second year the foliage of the nitrated trees

was remarkably darker and more vigorous than the others and bore

a heavier load of fruit. These same results were observable the fol-

lowing year, but in a less degree. The fourth year all effects of the

«Gard. Chron., 3. ser., 29 (1901), No. 752, p. 332.

b New York Cornell Std. Bui. 153.
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fertilizers were lest. There was a verv slight henetit ohserval)le from

the use of the potash, but no dltlereucc between the two different

forms. These results are considered remarkal)le in showing how diffi-

cult it is to make predictions as to tlu^ fertilizer re<(uirements of an

old orchard and the long time retjuired before the effects of the ferti-

lizers are visible. It was eighteen months l)efore the effects of the

nitrate of soda could be seen. In fertilizer experiments with apples on

sod at the Massachusetts Station" marked improvement was observed

only when nitrate of soda was used.

At the Maine Experiment Station the use of nitrogenous fertilizers

alone greatly increased wood growth, but there wjls a noticeable lack

of color in the fruit. Trees fertilized with acid rock alone did not

appear l)etter than those in the check plats. Potash alone, however,

produced a distinct improvement.
The same station * made an experiment to determine the effect of

potash fertilizers on the development of apple scab. The n)uriate of

potash, sulphate of potash, and kainit, respectively, were used on the

different plats at the rate of l,<i()0 pounds per acre over an area of 15

feet radius around each tree. The orchard was about 25 A'ears old

when the experiment began in LSOS, and each 3'ear since then the trees

have been regularlv fertilized as noted. The detailed results obtained

need not be given, but they show clearly
*•
that an excess of potash in

whatever form applied has no effect whatever in warding off attacks

of the apple scab."

The New York State Station' in some experiments extending over

five years also found that potash in the form of wood ashes used at the

rate of lOO pounds per tree each season had no apparent effect in

decreasing apple seal). In these experiments it was found that the

color of the fruits of some varieties in some seasons was nuicli improved

by the use of ashes. In seasons which favored the i)erfect develop-

ment of the fruit, however, none of the varieties showed any imi)rove-

ment in color due to the use of the ashes. "Apparently the use of

ashes had a general tendency to hasten the perfect development of the

fruit. When the season was not especially favorable to perfect devel-

opment of the fruit it improved the keeping quality, but in a sea.son

very favorable to the perfect development of the fruit the ripening

processes were generally cairied so far where the ashes were used that

the apples did not keep so well as where no ashes were used." At the

Rhode Island Station ''an old, neglected, moss-grown, and unprofftiible

orchard was converted within three 3'ears into a thrifty, j)ay ing orchard

by ordinary attention to fertilizing, spraying, pruning, and tilling.

No general conclusions can be drawn from the fertilizer work thus

fai- reported other than that an orchard in full bearing is as exhaustive

«Ma«8achu8ettH Sta. Bnl. 66. cNew York State Sta. F?iil. 140.

''Maine Sta. Hiil. si). </ RIukIc Island Sta. Bui. S:i.

S. Doc. 148, 5H-2 m
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on tho soil as any of tho ordinary farm crops, and should, llicicfoio,

ln' as ri'<,adarly t'iM-tiliz('<l as other crops. The a[)pruati<)n of coninicr-

cial fortili/ers without cultivation is likely to heu complete loss. The

two should ^o togothvr. Fertilizers and cidtivation ai)))ear to delay

the ripeninjjf period a week to ten days. Nitrojj^en is more often needed

in orchards than is jronerally suj)j)os(>d. Its use alone results in less

hijihly colored fruits. Neither potash nor sulphate of iron appears to

he the cause of hijih color in fiuit, while there is some evidence that

phosphoric acid in excess may conduce to high color. Fruit twigs are

much richer in mineral elements than water sprouts.

GIRDLING TO PRODUCE FRUITFUDNESS.

The Massachusetts Hatch Station" reports an experiment in which

three crab-apple trees were girdled to determine its effect on fruitful-

ness, A ring of bark, varying from one-eighth to one-lialf inch

wide, was removed from the trees in some instances just at the ground,
in others just })elow the main branches, and in still others on one or

more of the main branches. All the girdles made near the ground
healed over readily and completely. Those on the main trunk healed

less completed, but sufficiently to insure a good growth of tree, while

some of the girdled l)ranches died. All the trees showed a marked

increase in fruitfulness over those not girdled. No conclusions are

drawn from this experiment, but it is pointed out that girdling may be

of value in throwing rank-growing trees on very rich, moist soil into

bearing.
THINNING.

Jn order to determine the value of thinning apples, the Massachu-

setts Hatch Station'' selected two Gravenstein trees, each of which

had made a heavy set of fruit. The thinned tree yielded 7 bushels of

lirst-class apples, 1 ))ushel of second-class, and Ui bushels of windfalls.

The unthinned trees yielded 2^ bushels of first-grade fruit, 2^ bushels

of second-grade, and 10^ bushels of windfalls. The cost of thinning
was 4H cents per tree, and the market value of the thinned fruit !^.45,

and of the unthinned tree l)ut ^2.12. Similar results were also

obtained on thinned and unthinned Tetofsky trees. In another experi-

ment in thinning Red Astrakhan, Baldwin, and Rhode Island Green-

ing the profits from thinning varied from 55 cents to $2.05 per tree,

the greatest average profit being- obtained from thinning Red Astrak-

han. The yields of these varieties were slightly increased by thinning,

but with the varieties Pearly Harvest and Hurlbut, the yields were

practicall}^ the same on the thinned and unthinned trees.

aMassaf^husetts Hatch Stat. Bui. 1.

^ Massachup(*tt,s Hati;)) Stat. Bill. 44,
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Experiments at the New York State Station'* in thinninj^ Baldwin,

Hul)l)ardston, and Rhode Ishmd Greening apples for four seasons

indicate that in seasons when heavy crops are borne thinning the fruit

heightens the color and increases the size. When only a small crop
of fruit is set, thinning has no appreciable influence on either color or

size. The experiments with all three varieties of apples were fairly

uniform in showing no tendency on the part of the trees which had

been regularly thinned to produce larger crops or to bear more regu-

larly than trees not thinned. The thinned trees bore a larger per-

centage of tirst-grade fruit than unthinned trees, and the fruit was

nuich better adapted for making fancy grades. From a commercial

standpoint, the gist of the experiments is contained in the opinion of

the practical grower in whose orchard the experiments were con-

ducted, to the eflect that, when there is a heavy set of apples and the

likelihood of a large crop of small fruit, generally it will p&y to thin to

such an extent as to insure good-sized fruit; otherwise not, except as

a protection to the tree. It is believed that the cost of thinning a well-

loaded apple tree should not exceed 50 cents.

At the Delaware Station'^ apples on heavily loaded Lankford trees

were thinned 4 to <• inches apart, after first removing all inferior and

wormy specimens. At harvest time the thinned trees yielded from one

and one-half to three times as much tirst-gradc; picked fruit as did the

unthinned trees, while the yield of second and third-grade picked
fruit was greatest on the unthinned trees. The thinned trees gave
from three to .seven times as much tirst-grade dropped fruit as did the

unthinned trees, while the yield of second-grade dropped fruit was

greater under the unthinned trees. The total yield from the thinned

trees averaged about the same as from the unthinned trees.

HARVESTING AND STORING APPLES.

Chemical analyses l)y C A. Browne, jr.,' show that, after apples have

reached tht'ir maximum size and weight, they receive no further nour-

ishment from the tree and may l)e picked and will ripen just as well as

if allowed to riMuain on the tree. It is the general experience of grow-
ers that apples picked when fully matured, l)ut still hard and carefully

stored, keej) better and develop a flner flavor than when allowed to

ripen on the tree. The keeping ({ualities of apples appear to be greatly
influenced by their condition when picked, the temperature at which

they are kept in storag<>, methods of handling, etc.

The keeping <|uality of diflerent varieties of apples also varies

greatly. As a result of exjieriments in storing a numl)er of varieties

'a New York StaU- Sta. Bui. 2.S9.

''Delaware Sta. Kpt. li»02, |..
!t|.

<"Pt'nnHylvania State Dcpt. Agr. liul. 5».
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of apples ill :i <('Il!ir at the Maine Station" tlic t'ollowiiij^ conclusions

wore reached relative to \arietie.s:

Dudley, lliuiy, ami most of the liussian varieties are eoiiiparatively jxjor keepers
and ^Jll()ulll he used ])efore .Tamiary. lioi-sdorf, Ldii^Mielil, I'ewaiiki'c, Porter, and
Sliiawassee are at tlieir hef<t hefure tlie lut of Fehruary, tlioii<,'li kee]iin<,' well into

Manh. Murlhut, .Mildiu^, and Munson Sweet hegin to hreak down in March; the

latter is in <ri>od condition from October to this (hite. Arctic, Bethel, IJoiken, >hinn,
Nortliwt'stern (ireenin<r. Kail Janet, Stark, Westlield, and Winesa]) are in prime
condition up to Aj)ril 1. Munson Sweet, Porter, an< I Shiawassee showed most sur-

prising results, and indicate that with care these sorts may be kept imu h loiiixcr than

is generally supposed. Peter, which ])ecame too soft fur market in January, made

very good pies as late as the end of Mari^h.

The Ohio Station'' has I'eported an experiment to determine the

ertecton the kee})ino- (jualitv of pickino- apples at four diti'erent pei'iods

between September :H) and Octol)cr 20. The dilierence in keepintr

(piality became decided only after nearly six months. The earl}' picked
fruit lost sliohtly more in weight than late-picked fruit.

The Illinois Station '' also investigated the degree of maturity most
suitable for picking apples to be held in cold storage. The results

obtained indicate a great superiority in the keeping quality of mature
over innnature fruits. The mature fruit in storage showed a much
smaller percentage of rot, was less subject to scald, did not shrink as

DUich, had l)etter color and better selling qualities when removed from

storage. The same station '' erected a cold-storage building capable
of holding 2,500 barrels of fruit and costing $;>,080.4l. ^^'ith T<» tons

of ice placed in the building the temperature was maintained at 33'-' F.,

or a little lower, for about seven months, and the cost of storage

averaged about 19.1 cents per barrel. Without exception the fruit in

this l)uilding kept well. ''There was no scald, no withering, the

fruit remained plump and in perfect condition, and the percentage of

rotten fruits was very small." The results are believed to plainly
show the utilit}' of ))uildings of this character cooled by ice. "Com-
mercial growers of apples can well afford to in\est in similar storage
houses and thus add greatly to their profits.

"
Other experiments by

the same station show prett}^ clearly that horticulturists in southern

Illinois at least can not afford to insulate a cellar for storing fruit;

the earth proved too good a conductor of both heat and cold and a

uniform temperature could not be maintained. Fruit stored in such

cellars was more or less wilted and the percentage of rot quite high.

Experiments reported by the Iowa Station ' indicate that the varie-

ties McMahan White, Northern Spy, Pewaukee, Roman Stem, Seek-

Ko-Further, White Pippin, and AVolf River possess poor keeping

qualities and are not suitable for storing in cold storage in that State^

"Maine Sta. Bui. 82. rf Illinois Sta. Circs. 44 and 67.

''Ohio Sta. Bui., Vol. II, No. 4. «Io\va Sta. Bui. 72.

c Illinois Sta. Circ. 67.
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Especiiilly ssitisfjictorv results were secured in the cold st()ra*>"e of

F:imrus(' and \\'('idtli\ . hotli of which kept well until Miiicli. The
results sccuhmI with tlit'sc two fruits are believed to be of great \alue

to tile apple "rowers of Iowa, since thev are hardy throuj^hout the

Statt', productive, and of excellent (|ualitv. Other standard varieties

that kept well in cold storayv wer(> Ben Davis. Dominic oi- AN'ells,

Janet. Kouianitc. and \\'illow Twio-.

Many experiments have l)een made to determine tiie value of wrap-

pint( apples kept over winter either in an ordinary cellar oi- in cold

storage. At the New Hampshire Station" it was found that wrapped

ai)ples kept considei'ably better than unwrapped, particularly during
the later months of storage. Hut little ditference was noted until

March 1. The Colorado State Board of Horticulture^ has published
the results of a test of the comparative value of wrapping apples and

of storing them without wrapping. Both the wrapped and unwrap])ed
fruit were placed in cold storage in the fall. The following dune fully

70 per cent of the unwrapped apples were decayed, and those remain-

insT in tirm condition were so badlv discolored and had lost flavor to

such an extent as to render them wholly unfit for either show or

market. In this experiment the apples were wrapped tirst in a sheet

of wax paper and then in common news paper. When only common
news paper was used to wrap the fruit about 80 per cent was in very

poor condition .June 1, while varieties picked and stored at the same

time, using the double wrapping of wax sheets and connnon paper,

remained in almost perfect condition as late as November 1. Of four

diti'erent forms of wrapping material used at the New Hampshire Sta-

tion, namely, heavy wax manila, thin wax manila, plain nianila tissue,

and news paper, but very little difference was noticed in the efi'ective-

ness of the different wrappings, and it is Ixdieved that clean news paper
is as good as the more expensive forms.

In a test reported by the Central F^xperimental Farms of Canada*^

of wrapped versus unwrapped fruit, the wrapped fruit kept best.

There were fewer rotten apples and they lost least b}' evapoi'ation.

At the West \'irgiiua Station'' fruit kept in cold storage in the light,

with the exception of York Imperial, lost more in weight than fruit

in darkness. There was also a slightly greater loss of weight in apples

stored in open barrels than those stored in headed barrels. The same

station also states that ])ractical experience in that State has shown

that the later the Willow and Rome Beauty can be placed in cold

storage without being actually frozen on the trees the better they

will keep.

t-New HaiiipHhire Sta. liul. 93.

''folorddo suite H<1. Hurt. Kpt. IH5>8, p. 39.

'•Canada (Vnt. Kxj.t. Fanu Hpt. 1H97.

t/Wertt N'irginiu Sta. IJul. 74.
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Tlic New 1 laiiipsliii'c Station" ('Xjx'riiuciits show that wlicn aj)))l('S

arc U('j)t ill stoj"a<jfO ccrtaiii clicinical clianjics take j)la('«' wliicli arc

iiiilcpciulciit of decay and wliidi rcsidt in the o\»'iii|)c condition recog-

nized l»y mealy l)idi) and lack of thiNor.
'' Low tcnipcratui'cs hinder

the chemical chanu'cs while \n^\\ tempeialurcs hasten them. Apjjles

intended for cold storacfc should he candidly handled and placed in

the storehouse as soon as possible after })ickin<^."" For hest I'esidts in

the. cold storajji-e for apples a constant t('ni])erature as near freezing

point as possible is jjeneially n^coniinended.

'i'he conclusions of (J. II. i'owcdl and S. II. Fulton, of this Depart-
ment, who made veiy extensive studies on the cold storage of apples,
are in part as follows:*

An apple usually sliniiM lie fully grown an«l highly cnluicd when picked, to give

it the best keeping and coiimicrcial (|ualities. When liarvcsteil in that condition it

is less liable to scald, of better (piality, more attractive in appearance, an<l is worth

more money than wlaii it is picked in greener (-(mdition. An excej)tioii to the state-

ment appears to exist in the case of certain varieties when borne on rapidly growing
vdiiiig trees. Such fruit is likely to be overgrown, and under these conditions the

apples may need picking before they reach their liighest color and full development.
Uniform color may be secured by pruning to let the sunlight into the tree, by

cultural conditions that check the gnjwth of the tree early in the fall, and by pick-

ing over the trees several times, taking the apples in each jncking that have attained

the desired degree of color and size.

Apples should be stored as quickly as possible after picking. The fruit ripens

rapidly after it is picked, especially if the weather is hot. The ripening which takes

place between the time of picking and storage shortens the life of the fruit in the

storage house. The fruit rots multiply rapidly if storage is delaj'cd and the fruit

becomes heated. If the weather is cool enough to prevent after ripening, a delay in

the storage of the fruit may not be injurious to its keeping quality. A temperature
of 81° to 32° F. retards the ripening i>rf)cesses mf)re than a higher temperature. This

temperature favors the fruit in other respects. .\ fruit wrajiper retards the ripen-

ing of the fruit ; it ]>reserves its l)right color, checks transpiration and lessens wilting,

protects the api)le from bruising, and prevents the sj)read of fungus spores from

decayed to perfect fruit. In conniiercial practice the use of the wrapper may be

ailvi.'^able on the finest grades of fruit that are jilaced on the market in small

packages.

Ai)i)les that are to be stored for any length of time should be placed in closed pack-

ages. Fruit in ventilated i)ackages is likely to be injuied by wilting. Delicate fruit

and fruit on which the ripening processes need to be quickly checked should be

stored in the smallest practicable commercial package. The fruit cools more rapidlj'^

in small packages. Apples should be in a firm condition when taken from storage,

and kei)t in a low temperature after removal. A high temperature hastens decom-

position and develops scald. The best fruit keeps best in storage. When the crop
is light it may pay to store fruit of inferior grade, but in this case the grades should

be established when the fruit is picked. The bruising of the fruit leads to premature

decay.
The scald is probably caused by a ferment or enzym which works most rapidly in

a high temijerature.
* * * From the practical standpoint the scald may be pre-

aNew Hampshire Sta. Bui. 93.

&U. S. Dept. Agr., Bureau of Plant Industry Bui. 48.
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ventfil to the greatest extent by producing liighly-colored, well-developed fruit, by

storing it as soon as it is picktil in a tfnn)eratur»' of 'A]° to 32° F., by removing it

from storage wliiU' it is still free from staid, and by Imldinir it after rcninval in the

eoojest possiblt- temperature.
A variety may differ in its keeiiing (|uality wlu-n grown in different parts of the

country. It may vary when grown in the same locality under different cultural con-

ditions. The character of the soil, the age of the trees, the care of the orchard—all

of these factors modify the growth of the tree and fruit and may affect the keeping

quality of the apples. The character of the season also modifies the keeping power
of the fruit.

COMPOSITION.

The composition of the flesh of 25 varieties of perfectly ripe, sound,

iinwilted apples was found hy C". A. Browne, jr.," to averaj^e about 84

per cent water, 12 per cent sugar, (.«> per cent free malic acid, and 0.8

per cent ash. The water content of the apples varied in the dif-

ferent varieties from TO.O per cent to 8r).2 per cent, and the total

suoar from !.«) per cent to 1«).8 per cent. Seven varieties of C'alifornia

apples'' a\'eraoed 80 per cent water and 11. 02 per cent suj^ar. Prof.

W. K. Lazenb}', of the Ohio Station/ found from the analyses of a

larg-e number of varieties that apples of the best quality are the ones

containint^ the largest amount of water, while small, rimtv apples of

inferior (luality contained the least amount. In preparing apples for

the table Professor Lazenby also found that the waste of 25 varieties

as purchased in the open market averaged about 24 per cent, but with

.select specimens the waste might be as low as lo per cent.

Inferior specimens of apples appear to draw more heavily on the

mineral constituents of the .soil than the Ix'tter grad«»s, as shf)wn ])y

analyses reported b}' the ^Missouri Station.'' Large ripe specimens of

Ben Davis, averaging 3^ inches in diameter, contained 7 pounds of

phosphoric acid and 87 pounds of potash per acre, while smaller ripe

specimens 2i inches in diameter contained 7.1 pounds phosphoric acid

and 48 ])ounds potash per acre. This is based on the estimate of 10

l)ushels of fruit prv tree and the trees spaced 80 feet aptirt each way.

Unripe apples contain considerable amounts of starch and less sugar
than rip(> aj^plcs. Tjius C. A. Browne, jr.," found that very green
Baldwin apples contained, August 7. 4.14 per cent starch and 8.1 1 per
cent sugar. Fi\e weeks later they contained 3.67 percent stiirch and

10.72 per cent sugar. Two months later when ripe they contained but

0.17 per cent starch and 14.87 per cent sugar. Perfectly ripe apples
contain no starch whatever. In th(» after-ripening of apples, C. A.

Browne, jr.. foiuid that the chemical changes thiit take place are mainly

"Pennsylvania State Dept. .\gr. Bui. 58.

''California Sta. Rpt. 1S!»S, p. 14:5.

cVnn: See. Prom. Agr. Sci., llMKi, p. lOT).

«^ Missouri Sta. Bui. 10.
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as follows: Tlic residual stai'cli is clian^'cd into sucrose or cane suj^ar

ill I III' lirst staii"e. iicxi tlic caiic suoar is cliaiit^'cd into imcrt supir, and

liually tlicre is a slow dccrfasc in total suj^ar. 'riic acid \vhi(;li is most

alaiudaiit in the i^recii fruit »>radually decreases witii ripenini^.

When apples were j^atliered Ixd'ore thev were ripe and stored or

allowed to sweat in piles, R. Otto" found that the star<h in them was

entirely convcM'ted into suiiar within 2 to 8 weeks. The sweatinu" of

apples is, tiicrefore, ludieved to he very advanta«^eous in cider niakinj^

and especially desirable with ai)})les not yet fully rii)e, since such

ai)i)les contain comparatiyely larj^e amounts of starch which needs to

be conyerted into sugar for the manufacture of j^ood cider.

The apples must not he allowed to lie too h)no;, however, after the

starch has ))ecome converted into sugar. Fruit under a hell jar in the

experiment mentioned above increased in sugar content from 9.98 to

11.51 per cent within 23 days, but after 49 days it had again decreased

to 10.4 per cent.

The c()m})osition of the apple lias also been found to var}' with the

different seasons. Thus K. Otto'' gives the residts of the analyses of

18 varieties of apples harvested in the fall of 1898 and of the same

varieties harvested in 1900. The average monthly precipitation in

1898 for the months March to October, inclusive, was 58.0 millime-

ters, while in 1900 it was 61.4 millimeters. There was also 281.7^ C.

more heat during the months of June, July, September, and October

in 1900 than in 1898. As a result of these different climatic conditions

two-thirds of the varieties i-ipened considerably earlier in 1900 than in

1898—in many cases 2 weeks and in some cases 22 and 45 days earlier.

The specific gravit}' of the nmsts of half of the varieties was considera-

bl}' higher in 1900 than in 1898. AVith 13 of the IS varieties there was

a considerable increase in the sugar content and a decrease in the acid

content in 1900 as compared with 1898. The difference in rainfall and

temperatui'c in 1900 was believed to largely account for the earlier

ripening and the differences in the chemical composition of the apples.

UTILIZATION OF WASTE APPLES.

But few experiments have been made along this line at the stations.

The Virginia .Station reports'' that with a hand grindei" and press onh''

about 2 gallons of cider could be obtained per bushel of apples. With

apples at 8 cents per bushel cider made in this way cost 6 cents per

gallon. With a medium-sized custom grinder and press run with an

8-horsepower engine, cider was produced at a cost of 2.3 cents per

gallon, and 4 gallons were obtained per bushel of apples. A jelly

aProskauer Obstbau Ztg., 7 (1902), No. 10, p. 156.

?'Lan<hv. Jahrb., 31 (1902), No. 4, pp. 605-618.

c Virginia Sta. Bui. 57.
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suitable for taldc use made by addiiijj;" 1 })ouiul of siioar to 5 pounds of

cider, cost for material about .'> cents per j)oiind of Hiiislied product,
40 pounds of jelly bein*:' made per 1<mi jhxiikIs of cider. A better

quality of a])ples was found necessary for marmalade than foi' cidi'r.

It was found advantageous to cook api)les in cider rather than water.

With apples at :i<t cents ])er l)ushel. marmalade eost for material less

than 2 cents per pountl of tinished jjroduct, an averajfc of 11<; pounds
l)eino; made from so pounds sliced fruit, S jrallons fresh cider, and 85

pounds of sugar. The loss from coring and })arinir the apples aver-

aged 25.4 per cent, while in the case of unpared fruit the colander

removed not over 5 per cent.

At the Central Experimental Farm of Canada'' some experiments
were made in evaporating apples. Samples of 47 varieties of apples
were evaporated without suli)huring in a famil}- evaporator. The

temperature ranged between 200 and 210- F. Fatten (Ireening fur-

nished It) pounds of evaporated product per ))ushel of fruit. This

was the largest amount ol)tained from any variet}'. Following this

came Baxter 10 pounds per bushel, Ben Davis !>.4 pounds, (lolden

Russet 9.4 pounds, Northern Spy O.T pounds, King 1) pounds, Kibston

Pippin 9 pounds. Twenty Ounce 9.4 pounds, and Fewaukee 7.6 pounds.
The liesh of some varieties quickly turned brown on being cut. while

others did not discolor as rapidly or to as great an extent. Sulphur-

ing largely overcame this defect, but it is held that an apple whose
cut surface dries white instead of brown is to be pi-eferred. Varieties

that retained their color well were Baxter, Duke of Comuuight. Law\er,
Missouri Pippin, and ^\'all)rillge.

In these experiments the best apples for evaporating were found to

})e those still tirni and somewhat gri'en. Such apples j)roduce a pro-
duct of l)etter texture and Havoi* than apples ripe enough for dessert.

The Massachusetts Hatch Station'' has also repoitt'd the lesults of

some woik in evaporating apples. Varieties pi'oducing the best (|ual-

ity of ])roiluct were Swaar, Snow, Ben Davis, Ilurlbut, Baldwin, and

Willow Twig; second (piality, Westfield (Seek-No-Further), Rhode
Island (ireening, and lied Russet. Tin- average result secured in this

experiment was about <H pounds of evaporated fruit per bushel of

apples. The use of sound fresh fruit gave a larger and better product
than overripe fruit. In preparing the fruit it was first dropped
into salt water and then subjected for a few minutes to the fumes of

suli)hur in order to bleach it. Analysis showed that only one-tifth to

one-thirtieth of 1 per cent of sulphurous acid was found in the fruit, an

amount considered entirely harmless, most of which would wash out

in preparation for cooking.

« Canada Expt. Farm.M Rpt. ISiXJ, j). 160.

* Massachusetta Hatch Sta. Rpt. 1.H94, j.. 20.
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The North Caroliiiii Stiitioii" hdicNcs il is luiicli more MtUaiitai'-i'ous

to t'vapoiiitc a|)|)l('s (hjiii to sun-dry them, siix-c cNapoi-atcd apph's sell

for alxiul <'• cciits pel' pound in the market, wliiic sun-dried ai>ph's

hriiiL«- only 24 to 3^ conts. A j)r()tilal»le e\ai)oiator should liavo a

capacity ot" not loss then IMH) ])ounds of dried fruit per day. 'Plu^ same

station deprecates the l)leachin<i-of fruits Ity funu'sof burning sulphur,
and suo^i'sts instead that they he dropped into a tub of weak salt brine

made in the proportion of 1 pound of clean table .salt to l<> oaUons of

water and l)oiled to^'other for 10 minutes.

"North Carolina Sta. Kul. 182.
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By A. C. Tkl'e,

Director of tlie Office of Experiment Stations.

EDUCATIONAL WORK OF THE DEPARTMENT OF AGRICULTURE.

In his annual report for 1903, the Secretary of Agriculture called

attention to the large work which the Departmentof Agriculture is doing
in training agricultural experts, taking for this purpose students and

graduates from the agricultural and other colleges and giving them

special instruction in connection with the research work of the

Department.

The Depart inont has tluisbecoino a post-<rraduateiniJtitution, where groups of sciences

are taught and ai)plie(l. (V)mi)aratively Httle time is devoted to the ascertainment

of alistrai't scientific facts. Every worker is iielping somebody, and while doing
this he is contributing to what is known relating to the farm and to the education

of his associates.

Four hundred and ninety-six students have been admitted to the Department
fur instruction since 1897 as experts in our several lines of work. Two hundred and

forty-nine of these still remain with us, not less than l.'>2 having i)assed into the

cla.ssitied service, 185 having gone elsewhere to teach, experiment, or demonstrate in

private enterprise what they have learned from their teachers, who are our best-

equipped S(-ientists in their several specialties.
* * *

The Weather Bureau has, through its officials at tiie various stations throughout
the country, taken an active part in pul)lic eilucation along meteorological lines. In

12 colleges or universities during the i)astyear Weather Bureau officials have conducted

regular courses of lectures or cla.s.ses of instruction in meteorology and climatology,

and at 5 of these institutions the ollicial is a nuTuber of the faculty. At 1(? stations

the oliicials have delivered occasional addresses outside of their offices to schools or

colleges, and at 28 .'stations they have given frequent talks in their oftices to pujjils

and teachers of schools. In 14 instances they have delivered occa.sit)nal addresses

out*i<le of their ftffices to farmers' institutes and similar firganizations. Only a few

years ago there was very little instruction of this nature given in our colleges, universi-

ties, or public schools, but the demand for it has rapidly increased. The action of

the Bureau in this direction will undoubtedly result in a wider knowledge and a

more intelligent under.«tanding of its work, and a conse(iuent increa.«e in its u.«eful-

ness and value. Many of the young nu'u who receive instruction in these classes

are attracted to the service of the Bureau as an occupation, and the Bureau profits by
securinga cla.«sof i-mployees with special training and e(iuipment.

* * *

This Department has lu-en aiding the school-garden movement in sevi-ral ways.

Through the IJureau nf I'lant Industry it hiw distril)Uted spi-cial packages of vegetal)le

and flower seeds to a large number of schools, and conducted a number of scliool-

gardening experiment« in cooperation with the schools and charitable organizations

571
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of Wiisliiiij,'(i'ii, |). ('. Ollicci-s 111' tlic Dfipartiiitiit have in stvcnil iiistiuiccs vnliin-

t«'»'if<l !<• <lirc(l llu'sc experiments outside of olliee lioiirs. < iii-of tlu' most sneeessful

of tliese exiieiimeiits was eoudiieletl on tlie |)e|iartment <rroiniiis with ii elass of SO

lioys nii<l ^'irls from a near-l>y school, mitler the ihrection of the seienee t*'a<-her in

tile iiiiriiial school of the city.

'I'lic piiltlicatioiis of the DopiutnuMit (liiiin<i' the past yojir were issued

ill lai OCT iiuinhers and were more widely distributed tliiiii ever ])efore.

The totid munber of })ublicatioiis issued in lUOH was i>88, as coniiwired

with 757 in l!t(ii>. The total luiinber of eopies of tdl publications issued

in 19(»8 ao«.r(.oated not tar from 12,(100,000, of which about 7,000,000

were farmers' bulletins, rudoubtedly the educational intluence of

this immense volume of literature on our afjricultui-al population gen-

erally is very great, but it is also noteworthy that the number of

Department publications sent directly to schools in the cities as well

as in the country districts is already Jary'c and is steadily increasing.'fc^ """^ "' '^^"^'".' ...^.^l*.J,WJ,.

EDUCATIONAL WORK OF THE OFFICE OF EXPERIMENT STATIONS.

While the other Bureaus of the Department have done valuable edu-

cational work along the lines of research in which they are engaged,
the Office of Experiment Stations has continued to act as a general

agenc}' for the promotion of agricultural education throughout the

United States, and has enlarged the scope and extent of this branch of

its work during the past year. Special attention is being given to the

better organization of our system of tigricultural education, so that it

m:iy include properly graded courses of instruction reaching from the

graduate school and the college to the common schools, and may embrace

all the branches of agriculture considered as both a science and an art.

Part of this work is being done in cooperation with the Association of

American Agriculturtd Colleges and Experiment Stations, the Director

of this Office l)eing chairman of the standing conunittee on methods of

teaching agriculture. During the past year there have been ;ui unusual

numl)cr of opportunities to present the claims of agricultural educa-

tion through public addresses, and in this way representatives of this

Office have urged this matter on the attention of a considerable num-

ber of public men, educators, students, and influential farmers in dif-

ferent States.

As regards the agricultural colleges, the Office has especially endeay-

ored during the past year to aid the movement for the development
of courses in rural engineering, the establishment of courses in that

branch of this subject entitled farm mechanics being particular!}^ agi-

tated in the colleges at this time. An account of the progress thus far

made in this line in our colleges is given later in this report. Some
attention is now being given to rural economics, a subject which is

beginning to take more definite pedagogical form in a few of our col-

leges, and which should be more extensively studied and taught in
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this country. To .stinuilato the more thorouj,*-!! organization and ('(inip-

nicnt of the college courses in atrronomy, a bulletin showing what has

been done in this branch ot" agiiculture at a ruunlxM' of oui- leading

colleges was issued during the past y(>ai- and has been \-ery favorat>Iy
received. Maii}^ of the colleges are oH'ei-ing short and special courses

to meet the needs of students who are unable to take the regular
courses. To meet the demand for information reiiardinu- these limit(>d

courses this Office has prepared a bulletin describing them as the}'

now exist in the several States.

Following the publication of the outline secondary- courses in agri-
culture prepared by the conunittee on methods of teaching agriculture

(Oflice of Pl\i)eriment Stations Circ. 4!l), an article on the progress in

secondary education in agriculture was furnished for the Department
Yearbook for 1902, and the importance of this subject was thus pre-
sented to a wide circle of readers. By public addresses, correspond-

ence, and personal conferences active efforts are being made to

promote the movement for the establishment of secondar}' schools and

courses in agriculture in different parts of the countr}-.

As regards the elementary schools, the efforts of this Office have

taken two directions—(1) to aid the already active movement for the

spread of nature-study courses in city and country schools and the

establishuicnt of school gardens in connection with such courses, and

(2) to promote the fornudation and introduction of elementary
courses in agriculture especially suited to the rural schools. Mr.

D. J. Crosby is giving special attention to this branch of our work.

Along these lines addresses have been given at the State teachers'

associations in New York and New Hampshire; ten teachers' institutes

in Missouri; the summer school for teachers at the Connecticut

Agricultural College; the teachers of the Disti'ict of Columbia ; the

assend)ly at Chautauijua, N. Y'.; the Brookline, Ahiss., Education

Association; the Kent Improvement Association at East (Jreenwich,

R. I., and the Maine State Pomological Society at Winthrop, Me.;
and in this way over 3,0o() teachers were reached. A large correspond-
ence on this sul^ject has also been carried on and numerous publica-

tions have been distributed.

REPORT ON SCHOOL GARDENS.

Actinji' as chairman of a committee on school t>frounds for the Anier-

ican Park and Outdoor Art Association, Mr. Crosby pr(>pared a re{H)rt

which was ))resent('(l at the convention of that association at Hutlaio,

N. Y., in 'July, 1JM)8. That portion of this report which relates to

school gardens is giv«'n herewith.

With I'cference to the planting of trees and shrubbery it has been

found that in niatiy, probably the majority of instances, this work has

gone hand in hand with the establishment of school gardens
—tiower
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atul \ ('ti('lal)l(' lifiirdciis. It has Ik'cm I'ouikI a t'niidul source of iiisl ruc-

tion ill nature study, a means for arousinj^- and developinjj^ an appreci-
ation of the beautiful in out(h)()i- ai"t. and its inthuMice has in nearly all

cases extended to the homes of the childi-en, with the icsult that many
ellorts ha\'e been made to improve the external appearance of these

homes. l<ifl'oi"ts alon*i- this line aic not l>y any means »j^<'ncral, hut

interest in the work is acti\e. especially in the Noi'th Atlantic and

North (Vntral States. It should he fostered and (uicouraj^-ed wher-

ever a m(Mnl)ei- of this association or any of its auxiliaries can be

found.

School (gardens
—

mcanin*;' by the tei'm iiower and vegetable gardens
utilized for educational purposes

— are more numerous, or at least

more of them have been reported to your connnitt(;e. They are found

in the East, the Middle West, the South, the far West, and our insular

possessions. They are maintained in connection with the kindergarten,
and with every other grade, up to the high school. However, the really

signiticant and permanently valuable feature of recent progress in this

connection lies notso much in the extent of the movement or in the grade
of instruction as in the fact that scuool gardens are })eing started in con-

nection with 15 or 20 normal schools, that the otticers of 10 or 12 agricul-

tural colleges are preparing school-garden plans and courses and other-

wise cooperating in the work, and that departments of public instruction

all over the United States are displaying much interest and activity in

the school-garden movement. In this way preparation is being made
for putting school-garden instruction on a pedagogical basis. Nearly

every new educational movement has its fad or sprout stage, during
which it makes a luxuriant growth in the sunshine of popular favor,

and is only saved from breaking down of its own weight by the level-

headed few who possess not only enthusiasm but the necessary native

ability and persistence to make the thing succeed. This is followed

by a period of reaction, of cutting back, during which if unworthy it

dies, or if worthy takes root deep in the rich earth of our existing educa-

tional institutions and prepares for a less showy but strong and vigor-

ous growth. It is encouraging, therefore, to note that so many of

our leading educational institutions are already preparing to give ade-

quate and intelligent support to the school-garden movement, to pre-

pare teachers who shall be able to make the school garden truly an

educational feature of the school.

PLANTING TREES AND ORNAMENTALS FOR THE IMPROVEMENT OF SCHOOL
GROUNDS.

One of the most active agencies for the improvement of school

grounds, both urban and rural, is the Bureau of Nature Study of

Cornell University. For a number of years this bureau has been

working among the children of the State through Junior Naturalist



progrp:ss in agricultural education. 575

Clubs, the total inciiilxTsliij) of wliicli incliuk's ovci" IS,Odd pupils in

the pul>lic schools. Kach meiuher is reached throu<;h the Junior

Naturalist Monthly and hy correspondence throuj^h the school-

teachers. A little over a year ago the bureau decided to ])ut this

vast machinery into operation foi- the improvement of school jrrounds.
The State supei'intendent of public instruction and other inHuential

persons have lent their support to the movement. The result has

been the awakening of a general interest in the improvement of

school grounds and the actual realization of much better conditions in

many rural and city schools. Dui'ing the past year 2,loo children

wrote to the supervisor of the bureau telling what the}- had done for

the bettermer.t of 475 school premises.
In Rochester the etiorts of the Women's Educational and Industrial

Union for the improvement of school grounds antedated the efforts of

the bureau in this direction one year. Many of the school children

undertook to improve their surroundings. (PI. XXX, tig. 1.) The
Rochester Post-Express sums up the results in the following paragraph:

Green turf has taken the place of bare clayey banks, and shrubs and flowers grow
where the l)urdook and tomato can flourished in days gone by. The windows of

the schools are tilled wilh ferns and flowering j)lants, and the interest taken in the

school yard has extended to the home surroundings
—to the betterment of whole

neighborhoods.

Similar work lias 1)een done in a luimljei* of schools in Cleveland,

Ohio, under the auspices of the Home Gardening Association (PI.

XXX. rig. L>); in Washington, 1). C. (PI. XXX, rig. 3): in Detroit,

and in mnnerous other cities. In most cases the work has been accom-

plished with so little ostentation that outside attention has not been

attracted, but its inriuence has been none the less elevating and helpful

not only to the pupils but also to the homes of the pupils.

FLOWKK AND VEGETAHLK GARDENS AS SOURCES FOR NATURE-STUDY
MATERIAL AND OUTDOOR MANUAL TRAINJNG.

NOKTH ATLANTIC STATES.

In the Noith Atlantic States Massachusetts and Connecticut have

made greatest progress in the establishment of school gardens. In

Massachusetts Boston continues to be the center of the school-gardtMi

movement. Here the work was started twehc years ago in connection

with the (reorge Putnam (Ji-annnar School (PI. XXXI, rig. 1), and has

been continued with marked success up to th(> present time. For ten

years the work was conrined to native wild (lowers and ferns, but since

1900 vegetable gardens have been made a prominent feature of the

work.

About three years ago the Boston Normal School began similar

woi'k with vegetables on a vacant lot at the corner of Dartmouth

street and Warren avenue. At this place boys from the Kice Training
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Stliool and uiils from the Franklin Sc'lu«)l liad individual «''ardons

und<'r the suprrvision of a science teacher in the normal school, who
was assisted by her normal students. This work has succeeded admi-

raltly, not only in furnishing o-arden woi'k for the pu})ils of these two

schools, ))ut also in proxidin*^ traininjif for prosjiective teachers. This

year three graduates of the normal school ha\-e been put in charge
of school-garden work in seven of the other citv schools, and a fouilh

irraduate has charg(» of gardens in connection with several of the

schools at Bro()klin(\

Another notable enterprise of this kind in Boston is the Hale House

Farm. Hale House is a social settlement in Boston, the officers of

which procured last summer several acres of ground at Watiu'town,
one hour out by streetcar, where 12 of the boys erected a small cottage
in which they could stay nights and Sundays. Most of the boys were

at work during tlie da}', so their time at the farm was limited.

However, they planted potatoes, peas, beans, corn, watermelons, musk-

melons, squash, cucumbers, lettuce, and beets, and succeeded in pro-

ducing some very good vegetables. The enterprise is l)eing continued

this 3'ear with prospects of even greater success than attended last

year's efiorts.

In the vicinitv of Boston several towns have inaugurated work on

the plan originally followed at the George Putnam Granmiar School.

Medford has three such gardens and Wenham five. P2ast Dedham, on

the other hand, is branching out on original lines. A new school-

house is just being ])uilt and a progressive school board has employed
a landscape architect to take charge of the planting, with the result

that the grounds are to be provided not only with shade trees, shrub-

bery, and playgrounds, but also with a botanic and flower garden, a

rockery, a vegetable garden with individual plats for a large number
of pupils, and a nursery for growing trees and shrubs. (1*1. XXXH.)

In the public schools of Worcester the raising of plants has been

substituted for the old-time work in botanical analysis. Gardening,

however, is onl}' one of the many valuable features of nature-study
work conducted in these schools. At Grotou school-garden w^ork has

been conducted in connection with the School of Horticulture and

Landscape Gardening for Women.
At least two of the normal schools of Massachusetts, viz, those at

Hvannis and Framingham, have incorporated school-garden work in

their practice schools to give their normal students training in conduct-

ing work of this kind. At H3'annis the garden work is made the basis

for luimerous exercises in connection with the mathematics, bookkeep-

ing, business training, drawing, and language work of the school.

The children write letters to the seedsmen from whom they purchase

seeds, sell their produce, deposit mone}" in the })ank, make purchases
and pay for them with checks drawn on their account,
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Fig. 1.—Agricultural Education— Lawn
AND Shrubbery Planted by School
Children at Side of a School Build-
ing IN Rochester.

Fig. 2. -Agricultural Education—Rock-
well School. Cleveland. Lawn and
Flower Beds Made by School Child-
dren.

Fig 3.—Agricultural Education—School and Home Ground Improvement.
Back Yard Cared for by Washington Normal School Student.
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Fig. 1.—Agricultural Education—George Putnam School Gardens, Boston.

Fig. 2.—Agricultural Education—Girls' Gardens at Hartford School of
Horticulture.
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DxKDALE School
E-\>T DEDHAn, ^ASS

PlA.1 r»R DeVELOP'^E "(T VF (JR<JV/»1DS.

AGRICULTURAL Education—Plan for Development of Oakdale School Grounds,
East Dedham, Mass.
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FiQ. 1.—Agricultural Education—Stat e Normal School, Johnson. Vt. Potatoes
Raised by Children in the Practice School.

Fig. 2.-AGRICULTURAL Education—A School Garden at Dewitt Clinton Park, in
THE Heart of New York City.
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Connocticut has its school of horticiiltui'c at Hartford, and school

t^ardons in connection with the normal school at AN'illiniantic, several

of the schools at Hartford, and the school at West Hartford. The

school of horticulture (PI. XXXI, I'n^. 2), maintains the laro-est number

of oardens of considerable size of any institution in the country. There

are 1(5G <!iardens apportioned as follows: For teachers, 2-1: oardens, each

10 by 30 feet; for boys and girls, 125 gardens, each 10 by 25 feet, for

first-year pupils; 16 gardens, each 10 by 30 feet, for second-year

pupils, and 1 garden, 10 by 10 feet, for a third -year pupil. The pupils

are drawn largely from the city schools and have one hour a week in

the gardens. The second-year pupils also have root grafting and

greenhouse work, including the])reparation of soil, potting, repotting,

and pricking out plants, and will later be instructed in ])udding, spad-

ing, etc. Each cit}^ school is given six free scholarshi])s. First-year

pupils not receiving scholarships are charged $5 tuition. In close

proximity to the children\s gardcjis the school of horticulture main-

tains demonstration plats 40 feet square of nnuiy staple crops, such as

the cereals, flax, hemp, cotton, sugar cane, I'ice, tobacco, millet, and

sweet and medicinal her])s; also smaller plats of the various budding

plants. All of these plats are distincth' labeled, a feature which adds

greatly to their educational value.

In Maine, Bath and perhaps a few other cities have begun school-

garden work and this last spring the Maine State Pomological Society
held a two-day horticultural school for children at Winthrop, in which

considerable effort was made to arouse an interest in nature-study
work and school gardening. A member of your conunittee gave an

illustrated lecture on school gardens the first evening of the school.

hi Providenc(\ U. 1., school -gardcMi work began eleven years ago
at the Vineyard Sti'cet (irainmar School witli Hit- planting of ferns and

violets in one of the angles of the building. (Jaideiis have also been

conducted in connection with the kindergarten, the IJenefit Street

Primary School, and the vacation schools of the last tlircc years. This

spring ten new school gardfns liaxc been started in the city. At
several other points in Khode Island great inltTcst has hcfn aroused

in the work, and at Kast Greenwich an-angenu'iits ha^c Ifccii made
for heoinning in a small wa\' this I'eature ol" industrial work. For

two years the Khode Island 1 lorticultui'al Society has offcM'cd |)rizes

for the best-kept school gardens.
In \'ermont the State Normal School at .lohnson maintains a lialt-

acue experimental school garden in coimection with the training school.

A portion of the gai'den is devoted to coo])erative flower and vegetable

growing by the pui)ils in the low(>i" grades, the remainder to a potato

crop in chaige of granmiar-grade pupils, each of w lioin has "one long-

row to hoe." (PI. XXXIII, tig. 1.) The work includes inslmiction

S. Doc. 148, 58-2 37
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on tlu' iix' and cllt'ct ol" Icrtili/crs. Tlic Kxpci'iiiiciit Stiitioii at liur-

lijijitoM cooperates witli tlic iiorinal school, runiisliin<^' ''some of the

materials and much jj^ood advice." lii Hiirliiioton a warden was started

this sjjriny- in connection with the Adams School.

In the State of New York mor(» attention is hein^ j^iven to the

improvement of f^chool ^rounfls than to the cultivation of vejj^eta])les.

In New York Citv, however, two expei-inuMits in vegetii])lc growing
by children are worthy of mention. The Hi-st of these is at De Witt

Clinton Park (PI. XXXIII, lig. 2), where Mrs. Henry Parsons, a mem-
her of the school hoard, secured ])ermission last ycnir to fence an area

114 by 84: feet for the puri)ose of giving some of the children in the

vicinity useful and wholesome em[)loyment. The planting was not

done until Jul}', and the soil was ver}?^ poor, the plow '"having turned

up rags, wire, lime, and stones," relics of a former dumping ground;
but in spite of these drawbacks marked success attended the experi-
ment. A tent Avas put up, which contained ])Iackl)oards for instruction

and seats for comfort, and later a flag pole was raised. The children

came in squads of 25 each, wearing a tag lumibered to correspond with

the num])er of his 3 by (! foot garden, and were given work not only
in gardening but also in clearing ground of stones and in preparing it

for planting. At first the children were given the choice of lacing

farmers or policemen, and ([uite a good man}' thought the}' would

like to l)e policemen, but after the third day the police force had all

deserted to the farm. The work will ))e continued this year, and there

are plans for laying out a country home, including a portable house,

lawn, paths, ilowers, etc. In a recent letter to the writer, Mrs.

Parsons says that the children "work like Trojans and the gangs turn

in to help. My little teacher is as safe in that tough neighl)orhood
now as in her own parlor." To overcome in a measure the influence

of the street and the factory on graduates of the public schools, Mrs.

Piirsons has recently organized an alumni association in what is con-

sidered the toughest school in tiiat section. The president and vice-

president of the association are principals of large schools and are

native-))orn residents of this district.

The other enterprise is in its infancy. Teachers' College has pur-
chased the land lying ])etween Broadway, Amsterdam avenue. One
hundred and twentieth, and One hundred and twenty-first streets,

about one acre of which Avill be utilized for educational purposes. A
part of this land has already been developed as a school garden or out-

door laboratory for the reorganized and enlarged department of nature

study. The garden is both horticultural and agricultural. Cereals

have been planted and experimented with, also vegetables and other

plants, the whole serving not only as a practice ground for the pros-

pective teacher of a rural school, Imt also as an object lesson to the



PROGEESS IN AGRICULTURAL EDUCATION. 579

cliildroii of the alliod picpiinitorv schools, the Horace Mann and the

flames Spe^'ers oxpcrinicntal schools.

In a few other cities of the North Atlantic States vegetahle oarden-

ing' is being attempted in connection with the schools. Such woi'k has

been reported at Elmira, N. Y., and at Trenton, Newark, and Prince-

ton, N. J.

SOUTH ATLANTIC STATES.

In the whole stretch of coast States from Delaware Bay to the (lulf

only two school-garden centers are reported. These an^ at Hampton,
Va., and Washington, D. C. At Hampton school gardens are con-

ducted at the Whittier School in connection with the Hampton Normal

and Agricultural Institute for Negroes and Indians. Two hundred

plats, varying in size from 4 b}^ 6 feet to 11 by 15 feet, are devoted to

this work. (PI. XXXIV.) Each plat is worked by two i)Upils, and all

of the work is done under the supervision of a man who is employed to

take general charge of the gardens, j)lant the border beds, and keep the

paths in order. Every child in the school, from the kinchu'garten to

the seventh grade, is re<[uired to work in the gardens two recitation

periods a week. (PI, XXXV, lig. 1.) When this work began nearly

three 3^ears ago, not a few of the pupils thought it a disgrace to work
out of doors, but at the present time there is not a pupil in the school

who doe^i not look forward with eagerness to the gardening periods.

The work is conducted on pedagogical principles, and is so correlated

with the other school exercises as to make it truly educational. It is

also arranged in such a way that i)upils tinishing at the AVhittier School

ai'c fully i)r('pari'd to take up the agricultural work in the institute.

Many of the negro schools in the vicinitj" of Hampton and Norfolk

have begun school-garden work under the direction of Hampton
graduates.

Instruction to the school children ot" Washington in growing flow-

ers and veiretal)Ics bcnan in the normal school about a vear and a half

ago through the cooperatioii of the l)ei)artment of Agiicultuic and

the instructor in liotany in the normal school. The first year nothing
was attem])ted except home gardening on the part of thi^ normal school

students; but this ex])eriment was so successful that plans were made
for broadening the work. Last winter the Department tui'ned over

to the use of the instructor in botany and her normal school students

a small greeidiouse and a workroom, where the students met once a

week and i'eceiv(Kl instruction as well as piactical experience in exam-

ining and handling soils, germinating seeds, planting. ])otting, trans-

j)lanting, making cuttings, and gi-afting. ^^'hen spring came each of

the I'T noiMual school students was recpiired to start a home gai'deii in

which she might b(>al)le to carry out the insti'uction and expeiMcnee of

the class room and worki'oom. Coiniccted with the normal school are
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1:? priiclico schools, containing- :i})out 450 children, wlio huve ))oen

oivcn seeds for honio ]iliuitin}^' jind are nndei- th(> instrnction of the

normal students. In this way tlie chihlfen are receixinj^ valuahlc

instruction in phint growth and the I'utui-e teacliors of Wasliinji^ton arc

l>cin<j|" trained to ciirr}' on th<^ work in an intellij^ent and practical ^\ny.

Jn addition to this Avoik the Department of Agriculture has placed
at the disposal of tlu^ normal school a strip of land 1<> l»y 250 feet,

which is l)einjL>f cultivated hy a class of ;5() boys and j^irls from a sixth-

grade school in the vicinity of the Department grounds. (1*1. XXXV,
lig. 2.) Kach plat is 7 ))y 10 feet and contains the common garden

vegetables and a few llowei-s. The success of the experiment has

lieen remarkal)le, notoidy in the general good condition of the gardens

(PI. XXX\', tig. 8), but in the marked enthusiasm shown bv the

children for their work. It is all voluntetM- work, and yet man}' of the

pupils spend time during recess periods and after school at work in

their gardens.
The influence of this work in connection with the normal school is

extending to other (juarters of the city. Through the cooperation of

the Department of Agriculture, the National Plant, Flower, and Fruit

Guild, and the social settlements in the city, gardens containing from

10 to 85 plats each have })een started in several different localities.

The places were selected by an officer of the guild, the children to

carry on the work were secured through the social settlements, and

seed was furnished b}^ the Department, which also sent out a gardener
to superintend the planting and now furnishes volunteers to oversee

the work. Through these influences also a great many home gardens
have been or are being planted in the vicinity of the various garden
centers.

SOUTH CENTRAL STATES.

In the South Central States school-garden work has been reported
at Louisville, Ky., and Tuskegee, Ala., but no information has reached

your connnittec regarding the status of the work in Louisville this

year. At Tuskegee the work is conducted in a practice school con-

nected with the Tuskegee Normal and Industrial Institute much in

the same way that gardening is carried on at Hampton. It furnishes

practice work for the normal students and prepares pupils in the prac-

tice school for entering the institute.

In this connection an enterprise now under way in Tennessee is

worthy^ of mention. Plans have been made and land purchased for the

establishment of a central rural school 12 miles from Knoxville. The

property acquired contains 14 acres, a part of which will ])e used for

campus, 5 acres for a model farm, and acres for garden, orchard, and

pla3'grounds. The pupils in this school, in addition to receiving a

sound elementary education, will learn how to farm, how to plant and

cultivate fruits and flowers, and how to raise poultry and operate dairies.
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Fig. 1 .—Agricultural Education—Whittier School Garden, Hampton, Va.

Kindergarten Children.

Fig. 2.—Agricultural Education—School Gardens on Grounds of U. S.

Department of Agriculture. Washington, D. C.

Fig. 3.—Agricultural Education—Beds Kept F ,Lt. from Weeds and 'Watered
WITH A Rake" 'Stirred to Conserve Moisture'.
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Fig. 1 —Agricultural Education—A Country School Garden, District 58,
Winnebago County, III.

Fig. 2.—Agricultural Education—Department of Agriculture of the University
OF Minnesota. Experimental School Garden.
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NORTH CENTKAI, STATKS.

Ill the North Central State.s the school tranleii movement is in a con-

dition of ferment. With the exception of a few centers not much has

been done yet, ])ut a w'reat (U'al is hciii*;- phmned.
In Ohio the work of the Home (iai-denin*>- Association at Cleveland

in inaintaininjjf school tjardens at the Rockwell School and in ]>roinotiii»^'

tlie home iiardeniii"" movement throuylioiit the citv is l>einiif condnncd.

So, too, is tilt* work of the National Cash Keji^ister Company at Dayton
in furnishinj( jrardcns and instruction in trardeninjr for aliout T<» hoys.
Thei-e is also a movement throughout the State to interest childnMi of

the rural districts in jj^rowinjuf veji^etahles and llowei's at home. This

work is hein*;" conducted through the teachers and school ofticers,

encoura*i^ed lari^vly l)y the Ohio Students' Union, the Collej>-e of A^^-i-

culture of the Ohio State University, and the Ohio Stat(> Experiment
Stution. This 3'ear 77 hoys and 4 jjfii-ls in S])rin<;Held Township are

makino- simple experiments in oi-owino- coi'n, and Is ^iils are raising

vej^-etahles from seed furnished by the United States Department of

Aj^'riculture.

Illinois has several strong agencies working- for the introduction of

school gardening and instruction in the elements of agricultufe among
the schools of both city and country. The State superintendent of

public instruction, the officers of the college of agriculture of the

University of Illinois, the officers of several of the State normal

schools, and a number of the county superintendents of schools are

active in the movement. There are detinite reports of school-garden
work l)eing started at the normal scliools at Charleston, Normal, Car-

bondale, and Dekalb, but in the Chicago Normal School nothing of

the kind has yet been attempted. The superintendent of schools in

Winne])ago County, O. J. Kern, of Kockford, is an enthusiastic

worker for everything that will improve the rural schools—school

gardens, experiments in growing crops by farm boys, the j)lanting of

school grounds, and discussions in meetings of teachers. Tluough
his intliu'nce school gardens have l)ecn started in about 15 districts of

the county (PI. XXXV^I, Hg. 1), and in many other places tlowei- beds

<)!• plants or trees have been set out. This spring every township in

Winnebago County had a graduation exercise with a programme full

of subjects relating to the beautifying of school premises. The sole

tuj)ic of the country-school section of the Northern Illinois Teachers'

Association, held at Dekalb A})ril 23-!25, 1903, was school gardens.
It was also an important topic at tluMVinnebago County Teachers'

Institute, held the last two davs in A^jril and the first three davs in

May.

Thiough the efforts of the Connnercial Club, of Indianapolis, Ind.,

live of the schools of that city were supplied with sot'ds this year, and

garden work was begun.



582 REPORT OF OFFICE OK EXl'KRIMENT STATIONS.

Ill iMichijiiiii s(lu)(»l j^aidciis were stinted this s|niM<i' at tli(^ Second

AvcMiuo Sthool ill (Jriiiul liapids. a ^uihUmi lor cacli room.

In Minnosota, Miniu'a})olis had oardcns at the lloraoo Mann School

(PI. XXXVJ I, fij(. 1) and one or two otliers last year, and started work
at ten schools this sprinjif. Duliith has school jiardens at the Webster

School. ^Vho (U'partment of a»;'ricultnre at the University of Minnesota

is doing all that it can lor the I'atioiial devclopinent of school-oai'den

work and other features of elementary aj'iiculture in the schools of

the State. Ainono- other thinj^s it is conducting' expei'imental school

j>ardens and preparin*;- ])]ans for rural school iiai(hMis (IM. XXXVII,
Hg. 2).

Omaha is the onl}' city in Nel)raska reportino- school-t*'arden work.

For two 3'ears all of the pu})ils in the lower j^rades have received

instruction in g-rowing plants either in boxes or out of doors, and a

number of the schools in the city have engaged (juite largel}- in

garden work. Reports indicate that the work has been popular and

successful.

In Missouri school gardens are n^ported at Carthage, Old Orchard,
and St. Louis. The work at Old Orchard was started this year, and

y that at Carthage several years ago ])y W. ,]. Stev(>ns, who has since

been called to one of the large schools in St. Louis and has inaugurated
similar work there. AttirstMr. Stevens's work, l)oth at Carthage and

St. Louis, consisted in getting the boys started in growing vegetables

and tiowers at home, but this year he has secured the cooperation of

the officers of the Hodgen School, of which he is principal," in organiz-

ing garden work in connection with the school.

About the middle of June a junior school of horticulture was begun
in St. Louis under the direction of the Civic Improvement League.
The league was given the privilege of using as nuich land as was

needed of a 16(>-acre tract belonging to the Missouri Botanical Gar-

den. At present (July 7) 60 gardens, 11 by 165 feet, are laid out and

occupied. Any boy in the city may have a sinnliar plat on applica-

tion free of charge. The common vegetables, such as corn, tomatoes,

beans, turnips, etc., and several varieties of flowers are planted, and

the planting is uniform throughout the garden. The ])oys come in

classes of 15 one morning each week to receive instruction, and all are

present on Saturday morning. There is a Avonderful opportunit}^ for

work of this kind to succeed in St. Louis, for many citizens have

taken a keen interest in the movement. Funds have been pro\'ided for

expenses and prizes, and enough land has been offered for the use of

the gardens next year to enable the league to supply 1,000 boys with

gardens if there should be a demand for so nuich. The boys them-

selves are most enthusiastic, and there is no doul:)t that they will be on

hand early next spring to put in their claim for gardens.

« Since promoted to the principalt^hip of the Eugene Field School.
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In this connection it is worthy of note that the United States

Department of Aji-ricnlture has made })lans for laying- out and con-

ductino- modid school j^ardens at the Louisiana Pui-cliasc Exposition.

Prof. C. F. Wheeler, of the Bureau of Phmt Industry, has heen put

in oharj^e of this work, and if liis present plans are carried out an

expei-ienced man will he in charj>-e of the o-ardens throuj^hout the

season and will conduct daily exercises with volunteer pupils from the

St. Louis schools.

WESTERN STATES.

The far West lias fui-nislied A'our rommittec hut few rei)orts of

vetfetablc oardeniiiii' in schools. It is known that the normal schools

at Los Angeles, C'al., and Salt Lake City, IHah, have made garden
work a feature of their practice schools for a number of j'ears. Pueblo,

Col., schools have also made successful experiments in gardening. In

Riverside County, Cal., school gardening was started this spring in

11 schools. Kegarding the work in the Riverside (city) schools, the

Riverside Morning Enterprise says ''School-garden work was begun

l)y the tirst and s(K'<)nd grades, but the infection soon spread to the

third and fourth grades and on to all the other classes of the school.

The children spaded up the hard ground themselves, worked it up by
rakes and shovels, got all the seeds they could from every source, and

took vast pleasure and satisfaction in planting their flowers and \ eg-

etables, and in caring for them when they came up. They would light

for the gardens
—no one dared lay a linger on them, save in the way of

kindness."

INSTTLAR POSSESSIONS.

Attention has been given to garden work in the schools of Hawaii

for more than 50 years. General Armstrong, founder of Hampton
Normal and Agricultural Institute, reports that in lISoG he had organ-

ized agricultural and industrial societies among the natives and that

kale, sweet potatoes, s([uash, and the like were grown with great

success by some of the schools. Work of this kind has l)een continued

up to the present time and now occupies a prominent place in the school

curriculum. The work along agricultural lines was found to he so

popular and so helpful to the general school work that in iHH^s, shortly

after the estal)lishment of the normal school in Honolulu, a department
of nature study and agriculture was organized in this school and put
in charge of a graduate of Cornell I'^niversitv- This course in the

normal school includes garden and field work, budding, grafting,

potting, transplanting, etc., study of domestic and wild animals, bene-

ficial and injurious insects, etc. Flats of ground are assigned to

groups of normal students who sui)ervise the work of the pupils of

the ti-.iining school in caring for these plats. Th(\so training-school

pupils work together by grades, raising vegetables which are disposed
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oi' ill llic cilv iiiiirki'ts. Tlic proi-ccds arc used lo purchase, scljool

c(|ui|)iiiciil. The olluM" o-radc schools of the citv arc also irivcn iiistruc-

(ioii siiiiihir to thai in the tiaiiiiiiL:' xliool t»\ a t ravcliiiir iiistnu'tor,

aiul a |)ortioii of each school ^touikI is set ajjurt for tlie, j^rowinjr of

veo-etul>l(>s.

In the schools dj' the isjaiid outside of Honolulu cousiderablo. atton-

tioii is oiveii to the study ot" auricult tire. In some cases the teachers

ha\'e sjx'cial traiuiuj:' in this work and the results have l)eeii j)ro])or-

tioiiat(\ Kach yeai' the nuniher of trained teachei's is l»eiri<,'' inci'eased

hy lh(> tira(lual(\s of the normal school, and the superintendent of

])ul)ric instiuction ex])resses the hope that ""in time all the teachers

on the foi'ce will t)e litted to ^ive instruction in the courses of nature

study and agriculture."

In Porto Ivico lio aui-icultural schools, aceominodatint^ HO pupils

each, were ort^ani/ed l)y the commissioner of education in the fall of

I'.'ol. Kach scliool was pro\ided one acre of o-round where each child

was oiven a small plat on Avliich he Avas requii'cd to work daily. The
childi-en were from (3 to 15 y(^ars of aiife and tlieii* teachers trained

American ao'riculturists.

EDUCATIONAL WORK OF THE ASSOCIATION OF AMERICAN
AGRICULTURAL COLLEGES AND EXPERIMENT STATIONS.

At the convention of the association held in A\"ashino-ton, I). C,
Novem])er 17-19, 1903, there was much discussion of educational

topics. In the section on horticulture^ and botany several i)apers

dealt with the teaching of })otany and horticulture in the agricultural

courses of the colletifes. The conuuittee of this section on courses

in botany presented an outline of an elementar}- course in botany
too-ether with suoo-cstions as to more advanced courses. This com-

mittee was conti-nued, and was directed to fonnulate its courses with

reference to cognate courses on economic lines. The appointment of

a committee to act in conjunction Avith this committee and to report
on courses of stud}' in horticulture was also authorized.

In the section on college work the two subjects discussed were the

mission of the land-gi-ant colleges and short courses. In the general

session the committee on methods of teaching agriculture presented
the following report on the relation of the natural sciences to agri-

culture in a four-year college course:

The more <k'tinite formulation of conriJes of instruction in agriculture, the division

of these courses according to the several branches of the science of agriculture, and

the consequent sjx'cialization of the courses due to the employment of an increased

force of experts in various agricultural subjects, have already led to a considerable

reorganization of faculties and courses in our agricultural colleges. This movement
is continuing and will further develop with the increase of the resources and equip-

ment of the agricultural departments of these institutions. One effect of this move-
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ment has l)een to change the relation of the natural sciences to agricuUure in the

Pflioiiie of instruction in tlic agricultural colleges. As long a? agriculture wa-s taught

almost wholly on a practical hasis and without much regard to its j)edagogical for-

mulation, the teachers of the natural sciences were called upon not only to develop
the relations of these sciences to agriculture in their courses of instruction, but to

give instruction in strictly agricultural subjects, and this was rlonc to a considfral)le

ext<'nt, especially in chemistry and botiiny. Out of this grew a series of text-books

an<i manuals in which the general i>rincij)les of these sciences were more or less

extensively CI Mnbincd with statements of their relations to the theory and practice

of agricidtun". Thus we havt' books on agricultural chemistry, agricultural botany,

agricultural i)hysics, etc. The preparation of such books wa.s a very useful work.

They helped to turn the attention of scientists to the importance of the prol)lems of

agriculture anil thus le<l to the furtlier investigation of these problems; they brought
together many facts ami principles out of which in large measure; the science of

agriculture itself is now being constructed. But this method of procedure, as we
can now see, had also some unfortunate results from which we are seeking to escape

through the nion' thorough formuhition of the science of agriculture and of courses

based thereon, and the readjustment of the courses in the natural sciences to meet
this new conclitioii of agricultural jiedagogy.

< )ne result of the prolonged study of the relations of science to agriculture was to

lead l)oth teacher and student too far afield in the pursuit of problems which, though

imjMtrtant scientifically, and even economically, had too remote connection with

agriculture itself to make it worth while for the student whose aim was to be a

master of the theory and practice of agriculture to follow after them. Thus, for

exampU', agriiultural chemistry <leveloped a system of analysis of fertilizers, feeding

stuffs, and ailulterate<l products which in the minds of many teachers came to be so

j)rominent a part of this branch of chemistry that it often assumeil an undue impor-
tance in the general agricultural courses in our colleges. Now, we shall always need

expert analysts of fertilizers ami feeiling stuffs, and special courses for the training

of thosi' <'xperts should be offered in our agricultural colleges. But these should be

clearly differentiated from the courses intendeil to lay the foundations for the scien-

tific study of agriculture. Under the old system the emphasis was often laid so much
on analytical work that the colleges produced many analysts an<l but few agricultural

experts. So in lM)tany it is easily possible, for example, to lay so much stn-ss on
studies of fungi and bacteria, or grasses, that the stu<lents are led to .strive to become

experts in vegetable pathology or agrostology. It is true we need many more such

experts, but, nevertheless, it should not be the object of botanical studies underlying
the general course in agriculture to aim at the training of ])athological experts, or

agrostologists, or any other kin<l of botanical experts. While l)otanical experts and

agriciillunil cxiierts may for a lime profitably study botany together their j)athg

shouM soon diverge, and this must be kept in miml l)y teachers of botany.
Another unfortiHiate result of the ol<l arrangement of courses in our agricultural

colleges was that the study of the general jirinciples an<l outlines of the various natu-

ral sciences was often unwisely abridged, in order to give more attention to their

economic appIi<ations. This has perhajis not been so much the fault of the s<-ience

teachers as of the managers of the agricultural colleges. The attempt to create u

vt'ry practic-al atmosphere in these institutions luis often led t« great disregard of

estjiblished jwdagogical j>rinciples in the tt-aching of the complex subject,s relating
to agriculture :ind other arts. Nothing is more lirndy established in pedagogical
science than the iirincijde that, before proceeding to the study of complex jiroblems,
the ]>upil should become act|uaint«'<l with the elementsiry facta ami ]>rincii)les

involved in the solution of these prol)lems. It is also v«'ry generally agree<l that an
outline study <if a general subject which will enable the j>ui»il to have some coini>re-
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heiision of tin- .^ultjcit as a wlmh' ami llic relations of its different parts should pre-
cede detaiU'il study of special topics iiiciiKlcd in this general subject. Thus it is ])e8t

hotli jtractically and i)edat;o<iically that the hoy in tlu^ j;rade<l scliools should 1)6

taught an outline of the history of the United States. He will thus acujuire a certain

amount of information whic^h will he useful to liim if he goes out into life from the

graded school, and he will also have laid the best foundation for such special studies

of Tainted States histi>ry as lie may have o|>|)ortniiity to ]iursue in higher courses of

instruction. Jn like maiiiii'r in tlie natural sciences there should he a sutlicient

period of general study before special topics are taken up, and the abridgment of

this preliminary course throws the future course of the student f)ut of pedagogical
balance.

The general readjustments of science teaching which are demande<l by the j)resent

development of our a^ricuitural colleges are, therefore, first, the more thorough

teaching of the foundations of the natural sciences; secondly, the clearer differentia-

tion of the courses in natural science associated with the courses in agriculture from

those which are intemled for the training of experts in various ec(jnonn(; specialties

related to agriculture; and, thirdly, the separation from the science courses of those

subjects which may })e more appropriately taught by the instructors in the various

branches of agriculture itself. From the nature of the case it is obvious that the

details of these readjustments can be worked out only as the result of many experi-
mental efforts and long discussion of the practical and pedagogical points involved.

The evolutionary forces which are to result in the elaboration of more perfec-t and

satisfactory courses of instruction in agriculture are already at work in our agricul-

tural institutions and they will continue to wf)rk for an indefinite period. It has

seemed, however, to your conniiittee that at this juncture it would be helpful to call

attention to some of the general factors of this evolution and even to suggest a some-

what definite mode of procedure to secure the sought-for ends. In this, as in other

lines of its work, the committee has assumed that it would be more useful to present a

definite scheme rather than general suggestions. This is done with the maderstand-

ing, as heretofore, that the committee is not seeking to establish dogmas or write

prescriptions, Imt only to furnish a definite basis for discussion. It is the more

encouraged to continue efforts in this line because it is convinced that, as the result

of its previous efforts, the movement for the hetterment of courses of instruction in

our agricultural colleges has l)een materially aided, though no institution hasaxlopted
in detail the programme laid down in the reports of this committee.

As the basis of our presentation of a scheme of science teaching for a four-year

college course in agriculture, we take (1) the standard entrance requirements laid

down in the report of your committee on entrance requirements as published in

Bulletin No. 41 of the Office of Experiment Stations; (2) the general outline of the

college course as made by that committee and our committee and published in Cir-

cular No. 37 of the Office of Experiment Stations; and (3) the syllabi of courses in

the different branches of agriculture as laid down in the reports of this committee

published in Circulars Nos. 39, 41, and 45 of said Office.

The standard entrance requirement scheme has been taken, rather than the

abridged scheme presented by the entrance requirement committee, because in our

judgment there can be no satisfactory arrangement of college courses in agricul-

ture until the students admitted to the college courses have had suitable prepara-

tion in secondary schools. Within the past few years there has been a wonderful

development of the high schools in all parts of our country and there has been set on
foot a movement f(.)r the establishment of secondary schcjols and courses especially

adapted to the requirements of our agricultural communities. The agricultural col-

leges should encourage this development of secondary education in many ways. But

they should do so especially by differentiating their college courses more <listinctly

from secondary courses, and putting their college courses on a sufficiently high basis
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to make the bachelor's degree frniii an agrioultiiral college represent an education of

as high a grade as a bachelor's degree from any other college. For this purpose the

standard entrance requirement sclieme referred to above is none too high. This

provides fur at least a year's instruction in some natural science. It is Ijelieved by
your cfinunittee that ordinarily an elementary course in physics or chemistry in the

high school will best lay the foundation for further science study. In the scheme
herewith presented we selecte<l physics as the science to be taught in tiie high school

as the preliminary to science study in the college course in agriculture.

In the general scheme of the four-year college course in agriculture presented

herewith, we have first i)rovid»'<l for courses in general physics and chemistry on the

assumption that these would naturally precede the stmly of plants and animals,
whether in a general way un<ler the head of botany, physiology, or zoology, or in a

special way under the <liffert'nt branches of agriculture. Some knowledge of physics
and chemistry is also essential to a jiroper understanding of even the elements of

meteorology and geology, as provided for in this course. Botany has been so placed
as to run along with agronomy, and physiology and zoology with the more scientific

presentation of zootechny.
While we believe it would ])e well for the agricultural student in hisundergrailuate

work to take all f)f the subjects included in the scheme as here outlined, yet we
have recognized the demand for an earlier specialization of agricultural work by so

arranging the course that in senior year at least some studies may be sub.«tituted for

those lai<l down in our scheme. For example, if the student is aiming to be a plant

expert he may omit veterinary S(;ience and take more of applied botany or liorticul-

ture, or specialize in agronomy as far as additional courses in these subjects are

offered in the institution he attends. In a similar way the student devoted to animal

industry may sul)stitute special studies along this line for the horti<-ulture and

forestry.

Agricultural experts can not, however, expect that any j)roperly adjusted under-

graduate course will fully meet their needs for training along their chosen lines.

Persons who expect to enter positions in our Department of Agriculture, experiment
stations, or agricultural colleges should attain at least the master's degree. And
erelong the doctor's degree will be a prerequisite to entrance on the career of agri-

cultural teacher or investigator in our colleges and universities and the National

Department of Agriculture.

In outlining the courses in the various sciences the purpose ha.s been to indicate in

a general way the topics which may ])roperly be included in such courses, taking
into account the time limitations and what will be taught under the head of agricul-

ture. The arrangement of these topics and the emphasis to be laid on each of them

will, of course, vary with the teacher as well as the equipment and other conditions

existing in particular institutions. Our effort has been chiefly to so present this mat-

ter as to indicate how the scienct' teaching maybe differentiated from and at the

same time related to the teaching of agriculture in a i<jllege course.

In arranging this scheme the committee has had the assistance of the expert officers

of the Office of Experiment Stations and of Prof. G. P. Merrill, the geologist of the

Smithsonian Institution. Text-bof)ks and sjiecialists in a number of different lines

have also Imh-u consulted. .\s tiie result of a conference with Mr. A. F. Wood.s,
assistant chief of the Bureau of Plant IndiLstry, who is chairman of a conjmittee

appointed by the section of lM)tany and horticulture of this JUJSociati<m to fonnulate

a scheme for courses in botany, it was asci'rtained that, after an independent studv of

this matter, tliat <i>mniittee iiad readied substantially tlie same concjn.'^ions as had
our connnittee, Jis far as the lines of our work coincided, and that botii committees

were in g«'neral accord with the scheme propo.«ed by a committee of the Society for

Plant Morphology and Physiology. Special attention is therefore inviti-d to the

report presented by Mr. Wootls to the section on botaaiy and horticulture.
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Tlie Htaiidiinl scries of ('7ifr:iiir(» rc(|nin'nM'iits rcfcrrcil ti> mIiovc is as follows:

(1) riiysical gc'ojj:rapliy.

(2) United States history.

(3) Arithmetic, including the inelric system.

(4) Algehra, to ((uadratics.

(5) Enjilish <;ranuuar and composition, toj^ether with the English reijnirements of

the New Enjjcland Association of ('olleges and Preparatory Schools.

(6) Plane geometry.

(7) One foreign language.

(8) One of the natural sciences.

(9) Ancient, general, or Englisli history.

The general relation of the natural-science courses to those in agriculture.and other

sul>jects may be seen in the following outline of the agricultural course in college as

laid down in a previous report of this committee:

Agricultural course in college.^'

Freslimen.
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chanics, vegetable pathology, entoinology, etc. In general, however, it is believed

that the course as here outlined will be satisfactory as providing a ]iV>eral education,

including systematic study of the theory and practice of agriculture, and as a good
foundation for specialization in agriculture and the sciences related thereto in post-

graduate courses.

COURSES IN THE NATURAL SCIENCES.

PHYSICS—PREPAK.\TORY COUKSE.

General laws and principles of—
Dynamics of solids, liquids, and gases,

Heat,
Electricity and magnetism,
Sound,
Light.

physics colleoe corksk 150 houks.

General constitution and properties of matter.

Solids (mechanics).Dynamics or the general
LAWS OF force AND THE
relations exlsting be-
tween force, mass, and
velocity as applied to

Heat

Electricity and magnet-
ism.

Liquids (hydrostatics).

Gases ( pneumatics )
.

Measurement of temperature (thermometry).
Expansion (solids, liquids, gases).
Measurement of quantity of heat (calorimetry, si^ecitiu

heat).
Latent heat.

Fusion and solidification.

Evaporation and condensation.
C'Onduction.
Radiation.

Thermodynamics.
Relation of temperature to movements of the atmosphere.

General theories and laws.
Sources and production.
Measurement.

Atmospheric electricity.

Applications.

Sound and light.

Sound—jiroduction and pro])agation

Light ..

1'ropagation.
Reflection.

Refraction.

Rolarizution.

Applications
—lenses and optical instruments.

Color.

CiENERAL chemistry—150 HOUI{S.

Properties of elements and chemical reactions.

Inorganic preparations.

Introduction to qualitative analysis./ '^'''^^^'H'^'
analysis.

\beparation ot groups.
Introduction to organic che.mistry.
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AGRICULTURAL CnEMlSTKY—180 llOlliS.

General introduction and review

Compopition and iinipcrtit's of matter.

I'mpcrtics and laws of cdiidiination of

clt'iiicnts and simpler compounils.
I^alxiratory nianipnlations.
Classification of elements, equations, for-

iiiulay, etc.

Air and water.
Soils and fertilizers.

riant growth and products.

Chemistry of
[
Foods.

i Nutrition.

Animal body and products.

Aniiiiai life ,

Dairyinji.

Introduction to analyticai> methods.

BOTANY'—180 hours. «

The accompanying outline course for botany in the agricultural colleges is based

very largely upon the standard elementary course recommended for adoption by the

Society for Plant Morphology and Physiology, and embraces one year's work, the

lectiu"es and laboratory work required being about 180 hours. The various topics

and sequence need not be strictly followed, and in many cases it will be found

advisable to transfer subjects from one group to another in the sequence of teaching.
Either group may be condensed, or each may be extended to cover a year's work.

If 120 hours are given in the second year and 60 hours in the third year, the adjust-

ment can 1)6 made to suit the convenience of the instructor and the facilities for

instruction. Instruction in taxonomy is not provided, since the use of the manual,
while desirable in itself, is not essential for an elementary course in botany. In

Botany II it is recommended that the earlier groups of plants be passed over rajtidly,

particular attention l)eing given to their economic features, and that progressively
more time be given to the higher and more conspicuous forms. The course as a

whole may be given in about 80 hours of lectures or recitations and 100 hours of

practicums.

«The time allowance for this course might with advantage be extended to 240

hours l)y taking 60 hours from physiology, which has been given a relatively liberal

time allowaiice.
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liOTANY 1.
—(iENKKAI, I'HI NCI I'LES.

/Them-d

Anatomy and
mukpiiology.

PlIYSIOLOOY.

The shoot

The root.

The flower.

The fruit

The cell

Role of water

l'lic>t(j!<vnthesiM ..

Respiration.

Digestion . . .

Typos.
StriK'tures.

Homologous parts.
Food supply,
(irriiiinatioii.

Gross anatomy.
Phyllotaxy.

Buds

Tissues

/Common forms.

\ Winter forms.

/Structure.
\l)istril)ution.

Specialized forms (jf stems, leaves, etc.

(irowth, annual.

Slie<lding of bark, leaves, etc.

(iross anatomy of typical root.

Secondary roots.

Specialized forms.

Tissues /Structure.
'1 Distribution.

Irritability

( irowtli

Reproduction

Typical structure.

l"unction of parts.

Mori)hological study of several parts.

Construction of
| Transverse,

diagrams l^Longitudinal.

[Structure with especial reference to changes
< from flower to fruit.

[Morphological study of types.

Contents.
Structure. •

ModiHcations.
Formation of tissues.

Absorption.
Transfer.

Transpiration.
Turbidity.

I'lasmolysis.

Role of chlorophvll.
Cole of light.

Role of carbon dioxid.
Evolution of o.xygen.
Study of starch grains.

/Roh' of oxygen.
"^Fvolution of carbon dioxid.

/Action of diastase.

1 Translocation of food.

Nature of stinnilus.

Natures of response.
( icotropism.

Ilcliotropism.

Hydrotropism, etc.

Localization.

.\mount of growth in seeds, stems, etc.

Relation t<i temperature, moisture, etc.

iMTtilization.

Sexual.
.\sexual.
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EkoHKiY.—A STrnV nl- IM.ANTS IN TIIKIU

RECII'KCKAL IIELATIONS.

Moditicatioiis for f-iicii;il fiiiictiuiiK.

Dis^cniiiiation.

( "rciss ]M(llinatiiiii.

Light ivlutiuiis.

Mepojdiytcs.
Hy(lrn]iliyfi'.s.

IIal<>|iliytt'H.

Xciii|(liytC'a.
("linihcrH.

Kuiiihyk'H.Plant Kodetifi J'-uililiytt'H

Parasites.

Sai)r()pliytos.
liiscctiNorouH plants.

Synil)iosiM.
Plant associations.

Zonal distribution.

nOTANY II.—NATUKAI. IIISTOKY AM) CLASSIFICATION.

Cl.vssikication.

Stkuctukk.

REI'KOnUtTION.

Homologies.

Adaitations.

Algje

Fungi

Plonrococcus.

8i>irogyra.
Vaucheria.
Fucus.

Bacteria.

Yeasts.

Rusts.
Smuts'.

iSIildt'WS.

Toadstools.
Pufflmlls.

Types fok study \I>ichens Parmelia.

..
. , V, t

• /Ilcpatics (Marchantia or Porella) .

[
I'^crns.

Pteridophytes ...I Horsetails.

[Lycopodiuiii.

Gymnosperuis . . .Pine.

. . /Monocotyledon.
Angiosperms

{Dicotyledon.

METEOROLOCiY 60 HOURS.

The course here outlined assumes some knowledge of general weather changes as

illustrated on the daily weather map and as recommended )jy the conference on

geography of the National Educational Association in 1893 for the lower schools, and

that the student has taken an elementary course in i)hysics in the high school or first

year in college, and especially has precise knowledge of mass, volume, density; force,

inertia, velocity, rotation, centrifugal forc-e; gravitation, gravity, weight; atom,

molecule; solid, liquid, gas; expansion, heat, temi>erature, specific heat, latent heat.
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Dekinitiun and SCUI'E.

The atmosphere (in general) .

Temperature

Orijrin.

Composition.
Exti'iit aiifl wcisrlit.r>xii'iir aiiu wcipriu.

Arran};('ineiit about tlii' cartli
(

[ splieru and hyclru.«i)lit're).

relations to geo-

Pressure

ClKCUJ.,ATION GENERA L JIOVEMENTS
AND LOCAL WINDS.

fSoiirccs, nature, transmission of heat.

I
Variations,

i
Measurement.

[Distribution over the earth.

General principles.
Meii.«urenH'iit.

Distribution.

Relations to atmospheric circulation.

Moapurement.
Distribution.

Cau.-cs ami modifying influence ( convectional

theory ami effects of earth's rotation).
Classilication.

.V TM OSPH EH I C

MOISTURE.

Storms

Origin.
^leasurement.
Distribution.

[Dow.
Condensation in form of < Frost.

[Clouds.

I

Tropical.
Extratropical.

Anticyclones.

Tliunderstorms.
Tornadoes.

r Rainfall

Precipitation ..

[SiKnv,

Snnrces,
Measurement.
Distril)ution.

Relation to atmospheric circulation.

hail, etc.

Weather. /Of different zones and seasons.

1^01)servatiun and prediction.

^ /Of different zones, elevations, and hjcalities.
^*^^"'^''*=

tVariations.

S. Doc. 148, 58-2 38
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(iK<>l,l>^;^ IL'O iiurus.

TjIK KAKTll IN ITS ItKLATION 'lo TlIK SOI.Alt SYSTK.M.

The Atiiiosplierc
—

composition, voliiinc, and weight.

The ( )(reaii—coinpoHition, volunic, ;ui<l wcijilit.

TlieSoliil ( il(il)L'
—

I

iOlcnic'iits n instituting rocks,

dinn' n si on 8, «». , ... .. ,

^hapc, an.l con- ^
^^"'^'"^^^ constituting rocks.

4itutiun. .Rocks.
Geoonosy: The ma

TKUIAI-S OK TUE{
EAKTU.

Pi'inciiiU's
involved.

The weathering of

rocks and for-

mation of soil.

Considera-
tions of

special
cases.

Dynamical GEOLociY.

Action of tlie atmosj>liere and
of heat and cold.

Chemical action f)f water.
Mechanical action of water and

ice.

Action of plants ami animals.

Weathering of granite, gneiss,

trappean rocks, sandstone,
limestone, slate, etc.

Proportional amounts of vari-

ous constituents removed or

lost._

Physical manifestations of

weathering—size and sliape
of resultant pai'ticies, and
their chemical composition.

Voloanne.'J, hot springs, and geysers.

Earthijuakes.
ri)heaval and depression.
Circulation of water in springs, rivers, and oceans.
Glaciers and glaciation.
Erosion and deposition.
INIetamorphism.

Structural GEOLo(;vM':^l."i?^^*"''V'^
*''*" earth's crust, statitication an.l bedding,

(^ jointing, cleavage, mode oi occurrence ot rock masses.

Str.\tigrapiik' geol- [General principles,
o G Y

(
historical I Development of life.

geology). [Development of continents.

Man as a geolocji- (The earth a,s modified by human action; effects of deforesta-
CAL agent. I tion, etc.

Ore deposits
—occurrence and mode of deposition.

Ores of the metals.
The nonmetallic minerals.

Building and decorative material.

Road metal.
^Mineral waters, artesian waters, etc. (hydrography).
Soils—surveys and mapping.

Physiograi'uic tiEoL- J Physiography
—its intluence on distribution and development

OGY. \ of the human race, etc.

Economic geolo(;v
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PnY8IOI,OGY—180 HOURS,

Physiology is the science of the fuuctioiit? of living tissue (here conlinetl to animals).
The main facts and theories of animal jihysiology apply to man and the various

domesticated animals, and constitute the suhject of general physiology. If preferred,
a course in human pliysiology covering sul)stantially tlie same toj)i(>s, may Ix' su1)sti-

tutcd. Ill the agricultural college the liygiene of <lomesticated animals will ordinarily
be taught imder the separate subject of zootechny, and the same may be said for

metalM)lism and digestion in different s^iecies of animals. Illustrative materials and

simi)le demonstrations will b<> used in connection with the lectures or text-book.

Definitions, fkoblems, methods of study.

Protoplasm

Composition.

Fmictions

^rotabolism.

Change of form.
Movements.

l)t'velo[)ment of energy.
Irritability.

Keproduction.

Physical and chemical conditions of animal life.

3Iechanics of animal life.

Saliva.

(Gastric juice.
Bile.

Pancreatic juice.
Intestinal juices.
Lacteals and lymphatics.
Mechanism of digestion.

Absorption.
.Vssimilation.

Distribution of tlic products of digestion.

Digestion

Blood.

Respiration

Excretion .

/Compositiou and i-lements.

^Distribution in the body.

Respiratory changes in the blood and tissues.

Oxygen, carbon dioxi<l, and nitrogen in the blood.
Mt'chanics of resj)iratory movements.
Nervous control of respiration.
Relations of circulatory and respiratory systems.

[Composition and excretion of urine.
Excretion of sweat and nature and amount of perspiration.
Feces.

Circulation

Muscular action .

Structure of heart, arteries, veins, and capillaries as related to
their functions.

( 'ourse of circulation.

Mcrhanics of circulation.

Nervous control,

blood j)ressure.
Pulse.

Fluctuations in quantity of blood.

Simple nniscular contraction.
Relation of nervous and muscular systems.

I

Chemical.
Thermal.
Electrical.

Conditions which determine nmscular irritabilitv and action.
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Nervous system <

I'niiii.

StiMii'turc ami atiatmiiy cpf liraiii as rclaltMl to nervous
I'luictioiis.

I

l.<icali/atinii uf molor and scnsurv areas in (he ))rain.

[Cunilitiuna of cerebral action.

Spinal ciinl

, iSpeciul sun«es

fStrnctnrc and finictions.

I^lielk'x action.

IStructun;

and optical i>rinci|ileH of the

eye.
Function of various parts of tlic eye.

Hearing.. Structure and functions of the ear.

Smelling .Structure and functions of the nasal
fossa).

-Taste. /Functions of various organs con-

\ ctcerned in this sense.

Reproduction -|J."f."^"
"f

yf'"";^
•^'•>^'^"«-

\Nutntion of the fetus.

COiM I'AK.vTivE /Comparative study of various functions in animals and man, e.g.,
PHYSIOLOGY. \ digestion in man, horse, cow, sheep, hog, and chicken.

ZOOLOGY—120 notrKS.

Zoology is the science of animal life in its broadest sense. In agricultural colleges
the subject matter of zoological courses is perhaps best largely confined to a study
of the anatomy, hal)its, distribution, and natural enemies of the important injurious

and ))eneficial species. The special economic, aspects of domesticated mammals and
birds would naturally V)e taught under zootechny, while the general su])ject of the

interrelations of animals to man comes under the subject of zoology. An outline

course in economic entomology is provided in connection with tlie course in zoology.
The course, as a whole, provides for forty to forty-five lectures, and about eighty

practicums (of two hours each).

Definition and general orientation.

Protozoa.
Cu'lenterata.

p]chinodermata. "^

IMollusca.

Vermes.

Arthropoda.
. { Bryozoa.
Brachiopoda.
Tunicata.

Classification.

Vertebrata.

Gross anatomy

MiCRO.SCOl'KAL ANATOMY

Fishes.

Ami)hibians.
Kei)tiles.
Birds.

Mammals.

Discussion and study of types of various groups.
Comparative niorpliology of organs in various

groups.
Anatomical evidences of relationship and evolu-

tion.

Simple cell.

Muscle cell.

Gland cell.

Bone cell.

Nerve cell.

Various forms of tissue.
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Development, embryouxjy

DiSTKim TION

Economic ASPEcrs
OF ANIMAL LIFE.

Fertilization.

Si'giiH'iitatinn nfegg.
Geruiiiial layers.

Origin of ((rgans.

Study of tyi»es.

Embryologieal evidence.s of relationship.

iMoan.s

of distrilmtion.

Laws of distrihution.

Natural l»arriei-s and life zones.

Feeiling hahit.o of various groups.
Intt'iTt'lation of various groups.
rscfulness of animals and economii- animal products.

Birds.

Mammals

Direct re-

lation-

ship of
animals
to agri-
culture.

Insects
( e n t o -

mology)

Classification.

Ihihits.

Life history.
Useful sjiecies.

Injurious species.

Means of

repres-
sion.

Parasitic in.eocts.

l're(la<-eous insects.

Fungus diseases.

Cultural methods.

Barriers.

Tar hands.
Mechanical Traps.
methods.! nitches, etc.

Heat.
Cold.

Drv insecticides.

Chemi ca 1

methods.

Spraying.

Contact
insecti-

cides.

Poisons.

Spraying
ca len-
dar.

THE AGRICULTURAL COLLEGES.

Tho States iiro coiitiibiitiiio- more lihonillv tliiiii ever before to tho

support of the Jit^i'icultuiiil coUcocs. Durin*^ the pa.st 3'ear special

appropriations for the hcttei" (M|ui})ineMt and maintenance of these

institutions ao<rr('o;atin<^ more than ^1,5<K>,0U<» have hecn ma(h'. This

will enable them not only to provide more ailecjuate l)uil(linos jind

facilities, but also to extend theii- courses of instruction. The cxt(Mi-

sion of thcii' work is iilonjr two main lines: (1) To make the cours(\s

of colh'o-c o-i-:i(l(> more complete by the diUci'cntiation of the ditiercnt

braiK'hes of ao-ricullurc and the adtlilion of courses in rural (Miofinecr-

ino- ;iii(l I'ural economy, which subje«-ts have hithei'to been laro;ely

nc<,''lccled; and (•_') to provide for the broader extension of aefricultural

education thi'ouj^h secondary schools, short cour.ses, summer schools.
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norinjil courses, correspondoiico courses, faniuMs' institutes, and other

forms of uiiivei'sity extension work.

Anionu' tlie huildinji's recently c()ni])let(Hl at the colleges, which will

be for the general use of the aj^ricultural depart.incnts, are those iu

South C'ai'oiina and Wisconsin.

Ill South Carolina a l)uildin^^ has l)een erected for the use of . the

aji^ricultural department of the colletj^e and ofiices of the experiment
station at a cost of ^50,000, exclusive of furniture and equipment.
The architect's drawing,' of the South Cai'olina l)uildin<if is shown in

PI. XXWTIl. The followinjif description of the new buildinuf for the

Collejjfe of A.uriculture of the UnivcM'sity of Wisconsin is taken from

the F'.xperiiiieiit Statioiv Record:

Airrirultuial Hall, tlic ne^v afjricnltural Ijiiildin^' of the Wisconsin f'ollejje of Agri-

culture, luakes provision for the administrative otlices of the college un<l the experi-
ment station, as well as the departments of agronomy, animal hushandry, bacteriology,
and chemistry. In it are also located the offices of the superintendent of farmers'

institutes.

The structure has a frontage of 200 feet by 64 feet in depth, and is three stories i-

height over an amply lighted, full-height basement. In the rear is an additi<m ii,

the form of an octagon (only partly shown in the accompanying plans), two stories

in height and (iCi feet across. The building is constructed of buff pressed brick, terra

cotta, and Indiana buff Bedford limestone, it has a roof of reil tile, ami all out-

side metal work, including cornice, is of copper. It is of slow-luuiiing construction

throughout.
Heat is supplied by the central heating j)lant of the agricultural college, the steam

pipes being lirought from the heating i)lant to the agricultural l)uildiiig in an ample
tunnel. Running under the hallway of the basement isa large tunnel or '"plenum,"
in which one can walk upright witliout inconvenience. This tunnel has a brick

floor, brick si<les, and plastered ceiling. Under it runs the sewer pipe. In it run

steam, gas, water, and electric-wire pipes, all ac(;essible. From this main tunnel or

plenum run Vjranches to vertical air <lucts here and there throughout the building.

The tunnel system is connected with the fan room. Tempered air is forced by an

electric fan into the tunnel, thence into the various branches and upward into the

several rooms. Other ])ipes carry the foul air j)icke<l uj) at the floor out through two

large ventilating chimneys in the roof of the l)uilding. There are ample steam

radiators to warm the building in addition to this indirect system.
The arrangement of the laboratories, lecture rooms, offices, etc., of the various

departments accommodated in the building is shown in the accompanying plans. In

addition to the usual facilities for these departments, there are five fire-proof vaults,

document, museum, and seminary rooms, and an uimsual nundxT of closets and

storerooms. Space has been reserved for one or two departments not yet organized.

The mailing room is located near the east entrance^ which has a porte cochere,

affording protection from storms in handling mail matter. There is a large room
for the storage of extra bulletins and reports; also a room for duplicates from the

library.

On the basement floor of the octagon at the rear is located the agricultural library,

with accommodations for 20,000 volumes, and a large reading room. On the floor

above is an auditorium, a gallery communicating with the second flfjor. This hall

has a seating capacity of over 700 and is miobstructed by jjosts. The octagon form

brings the audience as close as possible to the speaker, both on the main floor and in

the gallery.
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Plate XXXIX showH the building in a somewhat incomplete condition. When
conipletfil tlicre will 1)ea stoiu' railing.' anmiid tlu- cast portico, and an ornate, wide

balustrade stairway of cut Bedford stone will furnish the appnjach up the sloping
incline to the front entrance.

For this building the legislature of 1901 appropriated $150,000. ,\rchitect's fees,

grading the grounds, an<l otlier initial expenses were not covereil by this appro-

priation. The plans were drawn ami the construction sujtervi.sed by Mr. J. T. \V.

Jennings, the university architect. The legislature of 1903 ma<le a further appro-

priation of l{!25,000 for the neces.sary furniture and fixtures.

With the completion of this building the agricultural college will occufiy a group
of four buildings located at the west eml of ( Mjservatory Hill. These are all devoted

strictly to agricultural in.struction and experiment station work, the training which

^ricultural students receive in science, language, mathematics, me<'hanics, etc., being

given in the other dejiartments of the university. The farm barns an^ located about

60 rods farther west.

A niiml)L'r of latioiiitorv luiildino-.s for the ii.se oi both (-(jlleoc ;ind

station have also been coii.striu'ted, including a two-.story judofing

pavilion for agronomy and animal hu.sl)andiy, at the Iowa College of

Agriculture and the ^Mechanic Arts (PI. XLIV, tig. 1); a large new

^)hy.sical -.science building at the Kansas Agricultural College (PI.

XLIW tig. 2), which has recentl}' been completed at a cost of

$oT,0()U; a new science building at the Mississippi Agricidtural Col-

lege (PI. XLV, tig. 1), which will furnish better ((uarters for the

departments of agriculture, horticidture, and entomology in both col-

lege and station, and a new chemistry i)uilding for the N('\ada college

and .station (PI. XLV, t\i^. 2).

COURSES IN RURAL ENGINEERING.

Within the pa.st few years there has been a rapid increase in the

interest manifested by the agricultural colleges in subjects connected

with the construction and use of farm machinery and the use of

various kinds of power for agricultural purposes. In a number of

institutions this has led to the estiiblishment of more definite courses

in those topics which are conmioidy grouped under the name of farm

mechanics. There is also a decidetl tendencv to enlarge the courses

on subjects relating to irrigation, drainag*', water and sewage systems,
farm buildings, roads, and related sul)jects, and thus to prepare the

way for the estal>lishment of separate departments of rural engineer-

ing. This movement has recently been emphasized by the provision
in several of our largei- agricidtural institutions of special etjuipment
for work in these lines.

At the College of Agriculture of the University of Illinois five

courses in subjects connected with rural engineering are given. These

courses are thus described in the university catalogue for VJOli:

Drdinngp awl irriifniion.
— I.,«>cation of drains and irrigation conduits, leveling, dig-

ging, laying tile and pipes, filling and sul)s<'<|Uciit care, cost of construction and

ethciency, sewers for the disposal of waste from farm buildings, ami the sewage from
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kitrhon und toilet; farm \v:itrr iiijics, pijic ami llinad cnttiii^r. < 'lass wnrk, lah<irat«ry

Hinl tiild j)ra(ticc.

Field iiiacliliirri/.
—The tixils ami inaciiincry <il' tlic Held, ]ilii\v>, harrow,^, aii<l hoes;

seeders, <lrills, corn and jMitatM iilaiitcrs, cidlivatots, wccdcrs, and sprayinj; iiuu'hiiies;

mowers, rakes, self-hiiidi'rs, coiii harvesters and huskers, jiotato di<,'jrers, wajjons,

ete. Class work and laboratory practice, includinf^ setting nj) an<l testing machines

(IM. XLVn, noting construction and elements necessary for successful work.

Farm jininr vittrlihuni.—Horseiiowers, gas engines, traction engines, windmills,

pmnps, corn shellers, feed cutters, grinders, and thrashing machines, their construct ion,

elliciency, durability, and care. Class room and lalxiratory work.

Farm linildiiKjn, fences, and roads.—The arrangement, desigTi, construction, and cost

of farm )>uildings, especially of barns, granaries, ami silos; the different kinds of

fences, their cost, construction, elliciency, and durability; cost and construction of

roads and walks. Class work and i)7-actice in designing and drafting buildings,

opi'rating fence-building machines, setting and testing fence posts, making walks, etc.

Special imrk in funii mechanics.—Students may arrange for special work in any of

the lines covering drainage or farm machinery, either in the second semester or the

summer.

SptM'iiil provision is iinidc for those courses in the large agrieiiltiinil

huildiiio- of the tiniversit}', and "tlie colle<^e keeps on de])Osit from

the hiroest nianufactnrers several thousand dollars' worth of plows,

cultivators, planters, cutters, shellers, grinders, mowers, ))inders,

engines, etc," This work is in charge of F. li. Crane as instructor in

farm mechanics.

At the Iowa College of Agriculture and Mechanic Arts a depart-

ment of farm mechanics has recently been established and a special

})uilding erected for its use. The following description of this build-

ing is taken from an article in the Experiment Station Record:

The building for the new department of farm mechanics is an aildition to Agricul-

tural Hall, and is connected with it by a corridor 27 feet long by \5 feet wide.

(PI. XLVll.) The main i)art of the new building is 60 by 100 feet and contains two

main floors. Each of these floors has a balcony about 12 feet wide, which is sup-

ported by steel columns. The second floor balcony extends over only a inirt of that

floor, the remainder lieing inclosed and constituting an attic or third floor. The

effect is, therefore, that of a four-story building, there being windows on each of the

main and balcony floors.

The first or ground floor (PI. XLVIII) contains a large machinery operating room

662 feet long by tlie full width of the building, with anai)proach 14 feet wide and i)aved

with brick. This room will lie useil for the study und operation of farm motors, such

as gas engines, steam traction engines, etc. At one side is a row of double forges

supplii'd with blast from a fan, and a double row of anvils, for students' use, and across

the end is a row of benches. On this floor are also located wood-working and iron-

working shops for experimental j)urposes, both well equipped with hand and power

machines, and also tool rooms, toilet room, and a supply of lockers. These rooms

and the corridor all have a brick floor. The balcony of this floor will be used as a

carpenter shop for students of this department, and be provided with circular saws,

lathes, grindstone, emery wheel, etc.

On the second floor (PI. XLIX) are located offices for the head of the department,

a class room about 21 l)y ;^)0 feet, a drafting room 22 by 27 feet, and a students' study

and reading room 17 by 22 feet. About half of this floor will be occupied by a
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Fig. 1.—Agricultural Education—Iowa College, New Judging PAviLioh

Fig. 2.-Agricultural EDucATioN-KANSAb College and Station, Science Building.
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Fig. 1.—Agricultural Education— Mississippi College and Station. Science
Building.

Fig. 2. Agricultural Education— Nevada College and Station, Chemistry
Building.
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Fig. 1 .—Agricultural Education— University of Illinois, Students Setting up

Self-binders.

Fig. 2.—Agricultural Education—University of Illinois, Students Setting up
Self-binders.
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smaller inacliiiic room 51 fci-t 7 iiidies liy the widtli of tlic Imildinj;. This room will

be used for si-tting ui», oi)cratiiiL', and testing various kinds of farm macliini-ry, sucli

as l)ind('rs, mowers, corn i)lanters, corn shredders, plows, wagons, etc. The connec-

tion witii tin- iiiuiii tiuililing is upon this floor.

The balcony and third floor (PI. L) will beaded for storing farm machinery not

in nse, and will contain an office for assistants in the department, a juailing room,

and several storage roomss. Photograpliic and dark rooms for instructing the

students of this department in photography will be located on tliis fioor.

The building has a largt' elevator with openings on each floor ami balcony. It is

very su])stantially constructed of brick, stone, and steel, and is fireproof throughout.

The cost, including heating, i)lund)ing, furniture, and other equipment, will be

between $«)5,000 and $70,000. Those familiar with such buildings state that when

completed it will be the best and most thoroughly equipped building for instruction

in farm mechanics in this or any other country.

Although this department is new at the college, it already has considerable material

in the way of equipment. A 12-horsepower steam engine has been donated by a

thrashing-machine company, to l)e used for instruction purposes, and a wagon com-

l)any has furnished a farm wagon especially constructe<l for experimental work.

The equipment of this wagon includes 10 sets of wheels of different heights and differ-

ent widths of tire, to be used in tests to determine the best kinds of wheels for

different roads, and sets of roller and ball-bearing axles, which will be tested and

compared with the ordinary friction axles to determine the relative draft. The

roller bearings w'ere especially manufactured for this wagon and are thought to be

the first roller l)earings used on a farm wagon. A steel grain tank, having a capacity

of l')0 bushels, also goes with the wagon. The department is also provide<l with a

newly-invented dynamometer which registers maximum and minimmu drafts on

a sheet of paper, and by an ingenious device shows the average draft during the test.

It will be the aim of the dei)artment to cooperate with the implement manufac-

turers in various ways. A friendly sjtirit has already l)een exhibited by these manu-

facturers. <2'>i'e a number of machines have already been received from them which

will l)e usi'<l for jinictice work by the students, and many others have been pronused

as soon as the new building is ready to receive them. Representatives of these

imjilement manufacturers will be inviti'd to lecture bef<jre the students in farm

mechanics from time U) time, explaining in detail the constructi<m of the machines

which they are manufacturing, with the aid of specimens of these machines for

illustration. In this way it is hoped to obtain for the students the best possible

information on implement construction by men who are specialists in their lines.

The aim will be to make the collegiate course thoroughly i)ractical. Stu«lents

will be trained in the fundamental principles of construction of farm machinery,

and in the setting up, operating, and adjusting of various kinds of inqilements.

Besides farm machinery, tlu; department eud)races instruction in farm drainage,

road construction, irrigation, planning farm buildings, mechanical drawing, car])en-

tering, blacksmithing, aixl horseshoeing. Courses are provided in farm and field

machinery, in farm power machinery, in drainage, and farm buildings, and oppor-

tunity is offered for postgraduate work. A number of postgraduate stucU'Uts are

taking farm mechanics this year as a major study, with the expectiition of fitting

tlu'mselves for teaching this subject, and many inciuiries are being received from

prospective students.

The new department is in charge of Prof. C. J. Zintheo, recently instructor in

agricultural engineering at the North Dakota Agricultural College, who was formerly

in tlie employ of a large implement con«'ern and has had experience in both the

practical and theoretical aspects of the subject.
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At tilt' ( 'ollt'ut' of Auricultuic of the riii\('r.sitv of Miiinosota a

course in riii:il ciiiiiiiccriiio- is otlciccl. which incliuh's the followinif

topics:

"SulKluiii^' new prairie iiiid liiiihcr soils, fai-iii di-ainage, irrijration

aiul irrii;ati()ii works, tillaj^fe of crops, roads, their liiuuieial support,
their location, construction, and maintenance, farm ))uiidings, farm

fences, farm implements and machiiu'i'v."

Tn the shortcoui'sc foi" fanners at this institution instruction reoai'd-

ing farm mechanics and implements is given in accordance with the

followint,^ outline:

Farm iitcrluinirn.—The inslructioii <^iv(ni in tins subject will cDiisist of lectures on

farm iiiechauics, taking up such subjects as ])Umi{)s, farm water systems, winiliiiills,

the general principles of steam and gasolint^ engines, i)lacing shafting, pulleys, and

belts; l>ii>c iitting, soldering, etc Some instruction w ill also lie gi\cn on sharpening
and using haml tools, su('h as saws, plnnes, chisels, juid ulhci- tools necessary in farm

practice.

Farm implements.
—The lectures on farm implements will be illustrated as far as

possible by sanii)les. Stereopticou views will be made use of in illustrating machines

that can not well be taken to the class room. It is the aim in tbest' lectures to bring
out the lines t'overing the draft of im2)lements and the objects attained ))y their use.

Suggestions will be made on selection of implements adapted to the various kinds of

work. The care of iniplcments when not in use will also be discussed, and an attempt
made to give as fully as i)ossible all information tli;it will lie lieneficial in the care

ami handling of farm machinery.

Similar su])jects are also taught in the agricultural high school con-

nected with this college.

At the North Dakota Agricultural C^ollege instruction is given in

the regular course regarding road construction, drainage, irrigation,

farm buildings and machinery, and the programme for these subjects
in the short course is as follows:

Farm mechanics.—Three lectures on "Laying out the farm" will consider the selec-

tion of building sites, location of farm buildings, and the division of the farm into

fields. Twelve lectures on "Construction of Buildings and Works" will discuss the

principles of construction, giving plans and speciticatioiis and estimates of the cost of

farm buildings, the water system, sewerage and drainage, roads and fences, etc. Two
lectures are given on the elementary princi])les of physics, ui)on which farm mechanics

depend. Nine lectures disclose the principles involved in the use of the lever, evener,

wheel and axle, pulley, inclined plane, screw, and wedge. Twenty-four lectures on

"Construction and Use of Farm Machinery" will discuss the several classes of farm

machinery in their order, the use of power machines, and the operation, care, and

repairing of farm machinery.

At the Colleofe of Agriculture of the Universitv of Wisconsin a

course in farm engineering has for some time ])een given in the depart-

ment of agricultural ph^'sics. This luis included instruction relating

to "farm machines and engines, the construction and maintenance of

country roads, and the construction of farm building." In order to

provide more adequately for work in these lines the State legislature,

at its session in 1903, made an appropriation of $15,000 for a farm-



PROGRESS IN AGRICULTURAL EDUCATION. 603

engineering building, sind (1. X. Knapp, an engineer connected with

the U. S. Geological Survey, has Ikm'u appointed assistant professor

of agricultural engiii(>ering.

In the announcoincnt of courses of instruction in the College of

Agriculture of Cornell Cnivcrsity for llHi.'-J—t, as reorganized under

the directorship of Prof. L. II. Bailev, farm mechanics and engineer-

ing are distinctly recognized, and two courses are oflfered, as follows:

Fitnn mfcltanicx and mghieerinrj.
— Lt'ctnre.s and recitations upon selecting, planning,

and equipping farms, Imilding roads, liiini vehicles and machinery, power, water, and

drainage. Practice in leveling and laying drains, dynamometer, aii<l nther tests of

wagons and farm implements. Special instruction will be given on rural roads, and

it is fxpccti'd that a piece of actual road will he constructed each year.

Farm hiiihUngs.
—Study atiil designing of farm buildings. Open to seniors and to

others by special iiciniissiuu.

In order to aid the movement for the more complete recognition of

rural engineering in our agi'icultural colleges and experiment stations

and the United States Department of Agricultiir(>, the Association

of American Agricultural Colleges and Experiment Stations has

a])pointed a stan<ling connnittee on rural engineering, which sub-

mitted the following report at the convention of the association held

in Washington, D. C. November 17-19, 1903:

At the la.st meeting of tiie As.sociatiou of Agricultural Colleges and Experiment
Stations the following resolution was adopted:

"
Whereas, The agriciiltuial colleges and experiment stations, as well as the

U. S. Department of Agriculture, are broadening their work relating to irrigation

and farm mai'hiuery and other lines of agricultural engineering, and there is press-

ing need of the more deliuite formation of plans for this work: Therefore be it

"lifnulved, That this association make provision for the appointment of a standing

committee on agricultural engineering to consist of five members, anil that it be made

the duty of this connnittee to cooperate with the Department of Agriculture in pro-

moting education and research along the different lines of agricultural engineering."

Your connnittee, appointed in pursuance of this resolution, begs leave to submit

the following ])rogress report:

Rural engineering, as defined in Circular 4") of the Office of Experiment Stations,

is
" the science and art of laying out farms, designing and constructing farm build-

ings and works, and making an<l using farm imjdements and machinery."
A careful examination of existing conditions in the United States leads to a belief

that there should be a strengthening of the courses of instruction in these subjects in

ourcolleges, ami the inauguration of c<tmprehensive investigations ;uid research work

to ascertain the best practice in this and other lands and ]>rovide ui>-to-date informa-

tion for instruction in our instituti<Mis of learning. This iseipially true, whether the

opportunities for students or the nee<ls of tlu- American farmers are considered. The

field of praclicid usefulness for the one and the need of the other are alike extensive.

In siipjiort of these conclusions we submit the following facts:

The comjiaratively large areas of American farms makes the laying out and

arrangement of the <hfferent iieMs a matter of esi)ecial importance to our farmers.

In order to maintain the fertility of the soil, rotation of crops nmst be practiced.

To do this, lields should have such areas and such nund)er as will make a reyidar

system of rotation feasible. This gives an opportunity f(jr the exercise of skill and

intelligence, and, in connection with the buililing of roa<ls leading from farm build-
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injjs to tliflVrent parts ol the I'aiiii, may involve iiiiirlv(.'(l oc.oiioiuy or si^riou.M wayte in

the ex[)enK'H of construction and in tlic distances traveled in tjoinp to and from the

lidds. It is tlu-rcfore one of tiie tilings to wliich attention sliouM l>c directed in our

institutions of lcarnin<r.

Closely related to 1 lie arrangement of lields is the construction and {grouping of

farm houses and farm Imildinf^s, not only to secure efficiency and economy, Imt to

ccmtrihute to the healtiifnlness and attractiveness of farm life. There is no doubt
that ]>resent conditions in these ]iarticulars in the T^nite<l Shdes are inferior to those

in most iMU-opean coiuilries, and it is e(|iially certain that improving,' the conditions

of farm life will have much to do with dctciiniiiiMjj; whether the (^xodns of peftple

from the country to the cities will he checke(l or hecome greater in the future than

in the ])ast.

In the construction of farm buildings, hotli harns and houses, the farmer is almost

entirely dependent on his own knowledge and ingeiniity in
j preparing })lans and often

in their execution. The designing of city buildings is largely in the hands of archi-

tects and engineers, and they are constructed by i'X])i'rt mechanics. They have,

therefore, a finish and convenit'nce which add largely to the attractiveness of city

life. In the country, however, exactly the reverse is true. The great majority of

farm buildings are unsatisfactory, whether considered from the standpoint of appear-

ance, durability, adaptability to the work to he done, healtiifnlness, or ])leasantness

for the occni)ant,s. Some problems in connection with farm buildings need careful

study. Among thep^ is ventilation. The fact is we do not know either the effect of

poor ventilation or the most efficient means of sec^nring good ventilation. But the

majority of the improvements to he Avronght <lo not re(]uire research so much as the

application of skill and ingenuity in design. One illustration of this is the fact that

nothing is oi more service in a home than a convenient water system. Much of the

dislike which many Avomen have to farm life comes, consciously or unconsciously,
from the heavy work of handling water in cooking an<l washing, all of which could

be easily saved by the adoption of readily available means. There is no reason why
a farmhouse should not be as attractive as a city house, and there is no reason why
the grounds surrounding farmhouses should not be made as attractive as city ])arks.

It is largely because farm life and the farm home are not attractive that many of the

enterprising, aggressive youth of the country flock to the cities.

Heretofore, nearly all farm 1)uildings have been built of wood. A change in this

direction is inevitable in the near future. Timber is becoming scarce and costly and

nuist be sup])lemented by brick, stone, or conc^rete. We ought to begin in the near

future to determine the relative value and cost of these different materials, and this

is particularly a work for the colleges and stations. The character of farm buildings

has also changed greatly in the past quarter of a century. Formerly they were

simply storage places for grain or shelters for live stock. With the introduction of

feed cutters, silos, power churns, centrifugal cream separators, and scores of other

machines formerly unknown, these buildings are becoming as complex in their

desigJis and uses as factories, and there is need of scientific study to determine the

most economical designs to fulfill these different requirements.

Another reason for strengthening these courses' of study is the fact that all of the

public lands susceptible of cultivation in their natural condition have been taken up,

so that this outlet for our growing ])opulation is closed. We have, however, large

areas of land which, when drained or irrigated, can be settled upon and cultivated.

Ttie importance of irrigation is manifest from the statement that in two-fifths of the

United States it is an absolute necessity to the existence of civilized life, and there is

every reason to believe that it is destined to be an important means of increasing

production throughout tlie whole country. But in ordiT that lields may be irrigated

they must be smoothed so that water will flow over them; and in order that the

beat results may be obtained the methods of ajtplying water to crops to secure the
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greatest economy in une and tlie largest yields must be studied, and the mutual rela-

tion of pi'oph's wlio depend on the same water supply must lie ascertained in order

that we may luive institutions which will secure harmony and justice.

An excellent begiimin^M 1 1 the study of these questions has been made in a few

institutions and by the Oilu-e of Experiment Stations, but there is a great*liekl for

the extension of l)oth instruction and research and for a broader cooperation l^etween

the Department and the State institutions in l)Oth the cultural and engineering sides

of this branch nf agriculture.

Of wider application and scarcely less importance is the subject of drainage. The
marsh and overflowed lands along our seacoast and the bottom lands bordering many
of our rivers are at pri'sent unsightly, un[)roductive, and in somi- instances a menace
to the health of surrounding districts. They need only to be diked ;uid drained to

be the most valuable lands in the country. The carrying out of these imiirovementa
will adil inunensely to the agricultural values of the country, and the work is certain

to be undertaken in the near future. It involves, however, a larger knowledge of

agricultural engineering than can now be obtained in our land-grant colleges. In

fact, the profession of agriculttn-al engineer, so prominent in Europe, is almost

unknown in this country. Very little has Ijeen done in this country to develf)p a

satisfactory drainage jiractice. The principles of drainage are understood by but

few, and instruction in our colleges is meager and far from being up to date. Drain-

age laws are far from satisfactory and need to be modified because this work is

beyon<l the means of individuals and must be carried out by organizations of large

numbers of landowners associated under some definite legal jilan. Careful work
must be done in the study of tlu' practical side of this subject, in determining the

most effective mt'thods of constructing ditches, in determining the kind of under-

drains to be used, the depth at which they should be laid, the distance apart, etc.

We l)elieve that in irrigation and drainage there is a field for cooperation l)etween

the Department of Agriculture and the experiment stations and colleges which ought
to be more fully utilized, the Department of Agriculture coordinating the work of

the stations and aiding them in carrying out original researches.

Associated with drainaj^e and irrigation is another branch of hydraulic agriculture

whose importance has not been properly realized. This is the terracing and draining
of hillside farms in order to protect them from the destructive effects of erosion. It

is an unfortunate fact that nmch of the activity of the last century in subduing and

settling this i-ountry has been <jf a destructive character. Forests have been cut from

the headwaters of streams; the hillsides which they protect have been exposed to

the erosion of storms, an<l the evils of the work done by rainfall liavi' Iteen aggra-
vated by the planting of these lands to crops which require clean culture, such as

corn, tobacco, and cotton, which provide no binding material for the soil. As a

result, nuich of the accunudated fertility has been carried down into the channels of

streams, thus leaviui,' tluiusandsof acres of what was fertile land not many yi-ars ago
scarred with gullies and practically abandoned to weeds and brush. We nuist stop
this destructive style of farming if we are to maintain the prosperity and jirovide an

adequate food su[)ply for many sections in the eastern half of the United States. To
fin<l out how best to do this and to encourage farmers to lH';.rin action is a work
wliich botli the Dejiartment of Agriculture and the different Stale exiieriment sta-

tions should take up at once. Tiie hill lands of France, (lermany, and England are

as fertile as they were a century ago, although many of them are devoted to culti-

vated crops. The credit for these results is due to the existence of a body of trained

agricultural engineers, a class of iirofessional men not now existing in the Uiiited

States. The time has come when our coIIcuts shoujil icml themselves actively to this

sort of training. The opiiortunitics for em|>lovment in irrigation, drainage, and hill-

side ]>rote«-tion are sudiciently great to make it an attractive course to young men
having aptitude for such work, and it is the field to which we nuist look for the
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laif^i'st ii'sulls ill tlic cxtciL^'nm <>f oiir iniKlintivc ;irca :iii<l in llic curiHervatioii <>f tlie

fertility of imicli of I lie himl now lu-iiiji fanned.

Another luaiicli of rural engineering is the eonstruction of c. )untry roads. Incrt«fle

in pojmlation in oiir cities has resulted in lartrer areas l)einiii: devoted to tiic produc-
tion of perishahle proihicts

—such as milk, jjarden truck, and fruit. The niarketinj^

of these has greatly increased the travel on country mads. The character of these

products is such as to demand <pii(;k transixirtation, thus rendering it necessary that

the roads should be hard and smooth, and this is l)eing emphasized by the fact that

the automobile and traction en<rine re(|nire a better roadway than th(^ horse ami cart.

To build roads suited to the conditions of modern life, esjiecially in the vicinity of

eities, reijuires a knowledge of engineering wholly different from that of a quarter of

a century ago ami demands not fmly that the courses of instruction be strengthened,
but that facilities be provided for experimentation n'gardingthe best materials to use.

It is believed, however, that the greatest o]i]iortunities for students ami for the

iiii|ii(ivemeiit of the general agricultural j'racticc of this coimlry will be found in the

systematic study of tlie manufacture and use of agricultural machinery. This country
is the greatest maker and user of farm machinery in the world, and it is due largely

to this fact that we have become the most ])rosi)erous agricultural c<nintry in the

world. It has eiialilcd the farmer to pay the high prices for labor created by the

competition of oin- manufactories an<l has taken away from farm life much of the

drudgery of manual toil and nuule it in the liest sense an intellectual pursuit.

Improvements in machinery have lirought abfjut a steady reduction in the cost of

production, notwithstanding the steady rise in wages. The self-binder enables one

man to a<'comiilisli the work done by four men with the best machinery in use at the

close of the civil war. The check-row corn planter and the two-horse cultivator

have, according to a recent writer, lessened by more than half the labor cost of pro-

ducing a bushel of Indian corn. Machinery has enabled the eastern farmer to adopt
intensive farming. The windmill jiumps tlu- water used in the dairy, the centrifugal

separator skims the milk, and water or wiml jMjwer runs the churn. The gasoline

or steam motor is beginning to haul the product of the truck farm to the city market,

rendering the farmer e(jually indej)endent of horses and railways.

In the same way it has enabled the western farmer to plant and harvest large

areas, notwithstanding the scanty lal)<»r supply to be found there. Last year a trac-

tion engine in Calfornia cut and thrashed over a hundred acres of wheat in a single

day, doing the work of nearly one hundred horses with modern mowing and reaping

machinery, and equaling the result accomplished by that many men and horses lifty

years ago. Less than a century separates the operation of machines like this and the

cutting of grain with the scythe and thrashing it with the flail, and tlie imjirove-

ments which have been made in harvesting machinery have been duj)licated in

many other lines of farm work. There are now traction engines which plow 30 acres

of ground in a day. Recently a gasoline motor has been invented which jiromises to

be as successful in displacing the horse in certain lines of work on the farm as the

automobile is on the country roads.

The demantls which these changes are making on the farmer for a knowledge of

the principles of mechanics and for a certain amount of skill in their application is

so much greater than it was a century ago that it can not be stated as a percentage.
The question we have to consider is whether we have recf>gnized this change in the

courses of instruction in ijur agricultural colleges. Your committee is unanimously
of the opinion that we have not, and that the facilities for instruction are not in

keeping with tlie imjxjrtance of this branch of agriculture. In the majority of insti-

tutions the same kind of mechanical training is given agricultural students as to

students wdio expect to work in factories, while the w(jrk U) be done by the farmer

in the use of machines and tools is of a radically different character. On the farm

one man must do man\' kinds of work, and hen(;e must use many different kinds of
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tools; in shops and factories one man does one tiling i>r a k-w things only. This

highly d('Vfl<>i)eil siK-cialization ]>n)(hices efficient lahor. A man nses a tof)l until he
understands it thomnghly, recognizes immediately any defect, acquires a feeling of

ownership in it, gives it constant care, and is often ahle to make improvements in

its construction. All this is very different in the experience of the farmer. He uses

one machine only a short time, and then must take up another. What is learned

ahoiit the construction and use of a machine at one time is largely lust hefore it is

again called into use. The result of all this is that the farmer fails to develop that

interest and mechanical sense which are necessary to the highest efficiency in the

operation of the complex machinery which now forms a ])art of the equipment of

every modern farm.

The records of the last census show that over one hundred million dollars worth
of farm machinery is made and sold each year. The saving which would come to

tile people of this country hy extending the life of each machine one year would be

an immense addition to the annual profits of our farmers. This saving can be more
than realized and it can be augmented by the greater efficiency which would come
from ex[)ert care and management. At present it is notorious that the American

farmer, with all his mechanical aptitude and inventive skill, is behind the other

leading agricultural countries in his management and care of agricultural machinery.
It is believed that this is largely due to the neglect of this subject in our schools. In

(Jermany, France, and more recently in England, a well-erpiipped laboratory for

t«'sting agricultural machines and a museum filled with samiiles of machines of differ-

ent patterns for examination by students is held to l)e as essential to proper instruc-

tion as a chemical laboratory. The first floor of the agricultural high school at Berlin

contains a museum in which are found the Ijest types of agricultural implements of

the Tnitefl States, England, and (iermany. The student who makes proper use of

that mu.^eum has a better understanding of the principles which govern the construc-

tion of the tools he is to use and the modificatiims to conform to different uses than
it would be possible for him to acijuire in any other way, and it is a kind of training

especially deman<led by the conditions of American farm life.

This training in the agricultural institutions of Germany is regarded there as of the

highest value not only by farmers l)ut by manufacturers. It gives them trained

workmen in their shoj)s; it gives them trained agents to extend their export trade

in different «-ountries. The miion of agricultural and mechanical knowledge in their

em])loyees and agents lias enabled German implement makers to greatly increase

their export trade, and it is believed that the same result would follow similar

training here. If we are to maintain our .standing as a producing and manufacturing
nation we mu.st maintain our superiority as designers and users of farm machinery,
and this can Ije best promoted by bringing the trained intelligem-e of the experts of

the Department of Agriculture and of the students and professors of our agricultural

colleges to liear on this proI>Iem. A few colleges have createtl departments for

instructi(jn in certain branches of rural engineeriiig, the dei>artments of irrigation

engineering in Colorado and California being illustrations of this, and a number of

colleges are now considering the establishment of courses in rural engineering with
farm mechanics as the lea<ling feature, and there is much interest in the develoi)ment
of these courses as independent lines of work. Among these are the I'olleges of

agriculture in Ilhnois, Wisconsin, Minnesotii, Iowa, and North Dakota. In each

ca.se this work has been inaugurated as a branch of instruction in agronomy. While
this may answer as a beginning, the importance of the allie<l branches of rural

engineering taken together t-ntitles it to be made an indej)endent dei)artment of

instruction, having equal rank with agronomy or animal industry as they have been
establisheil in a number of institutions. The scheme outline<l in the fifth report of

the committee on methods of teaching agriculture, and i)iiblishe<l in Circular 45 of

the Office of Experiment Stati<jns, brings together in a logical way the scattered
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iiiHtnictii^n wliicli ht-ars <in thin hram-li (if a^rictilturc ami fiiriii.-jlu-s a systematic and

wi'll-rouniU'il courHe. Sncli (Icpartineiit.s aro necdeil tu I'uriii.sli o|ii)()rtunitifs for

spiHialiwition l)y stiidonts wlio \\ ish to prepare theinselvcH for leailerwliip alonj? thewe

lines of work, and would furnish a field for experimentation and systematic traininjj

for farmt'rs in tlic subjects wliicli to-day I'onstitute the moat important factors in the

exjR'nses and ])r(ilits of American apiriculture.

The same jwilicy should be followed in the organization of the work of the Depart-
ment of Agriculture. This Dei)artment is now doing important and usefid work in

a nund)er of branches of rural engineering, but its influence on the development
of the country and the effectiveness of the investigators would be greatly promoted
if all of these related lines of work were gathered together in one division, instead of

being made simply incidents of the work of several bureaus organized to do other

things, as is now the case. It is believed that the importance of these subjects war-

rants the adoption of this plan atan early <late. Oneof the reasons for believingthis

is the consideration given to these subjects in other countries where their importance
is far less than with us. The bureau of hydraulic agriculture is one of the leading

bureaus of the agricultural department of France. It includes only drainage and

irrigation. The relative importance of these subjects in France and this country is

shown by the fact that France has only 400,000 acres of irrigated land, while Ave have

nearly 8,000,000 acres irrigated and the work is still in its infancy. In France irri-

gation is not a necessity
—

only an aid to agriculture. In two-fifths of the United

States it is a necessity for civilized life. Furthermore, the conditions whic;li have been

created in this country by the character of our irrigation development give to the

irrigation investigations of the Department of Agri(!ulture a significance and impor-
tance not possessed by similar work in any oth(>r country in the world.

Over 8,000,000 acres of sagebrush desert land has been reclaimed by the unai<led

efforts of farmers, without any assistance from either the Federal Government or the

States, in such a manner as to produce good crojis. This task is one of the greatest

achievements of the agricultural classesof this or any other continent. Ithasinvolverl

an amount of experimenting and a waste of money in failures and partial failures

which is inconceivable to those not practically familiar with western conditions.

This task, however, has not been completed. Some of the most diflicult prol)lems yet

remain to be solved. Some of the things which remain t<:) be done are to determine

the amount of wat«r w^hich each farmer should receive, and to provide for an

equitable distribution of the waters of streams. The uncertainty regarding rights to

water is one of the grievous evils which cfmfront western farmers. It is believed

that if these rights were so well established and protected that each farmer could

know certainly that in times of scarcity he would receive his proper share, the value

of each one of these 8,000,000 acres would be increased on an average at least $5, or

an aggregate of $40,000,000 in all. But this is only one feature of the gain. Such a

change wnll put an end to litigation and to the enormous expenditure of time and

money which it involves.

The watering of 8,000,000 acres of land involves the handling of an enormous quan-

tity of water each year. If this water could be transferred from the streams to the tield

with the same system and skill that is exercise"! in the operation of some of our rail-

roads, or that is shown in the distribution of water in some of the best districts of

Italy and France, the gain in the saving of Avater and in the increased production of

crops would be something enormous. At present in many parts of the West there is

either a very defective system or no system at all, and a competent investigator has

estimated that we are losing each year at least $10,000,000 on account of the faulty

distribution of ai)propriated waters. These figures are sufficient to show the neces-

sity for a systematic study of these questions ])y the Department of Agriculture and

to show also why, with the increase in the cultivated area which is each year going on.
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the necessity for these investifjations and their importance to the whole country is

destined to increase.

There is no country wiierc drainage pr<>])leins are an important as in the I'nited

States. Tlie swamp and overtlowcil lands of this country if reclaimed will eijual in

productive capacity practically liu- whole oi France, yet the jiroblems of drainage
and dikini;, on wliirli their successful reclamation depends, have as yet received but

little study, and the practice in both direitions is susceptible of fjreat improvement.
The construction of country roa<ls is an essential feature of rural engineering. The

great extent of our country, its recent settlement, and the necessity for extensive

improvements in those directions, make it an imjjortant factor in the work of the

Department of Agriculture. The necessity for improvements in roads ha.s been

referre<l to above, but the study <»f tlie character of these imj)rovements involves also

a study of the kind of machines and vehicles that are to travel on them. Along with

the study of road making should go a study of the limitations and re(juirements of

traction engines, automobiles, and all of the new forms of transjxjrtation which are

becoming an essential factor of American farm life. The relation of the problems of

farm machinery to irrigation and drainage has already been shown by the necessity
of including in these investigations a study of the applications of power to pumping,
becaasf pumping is the only means of supplying water ior irrigation in certain dis-

tricts and an essential means of removing water from over-irrigated lands in others.

The study of jiumping lias, <jf necessity, leil to a study of the relative economy and
effectivenessof different forms of power for the ojieratiou of pumps. There is equal need
of similar studies (jf the applic-ations of the different forms of jjower, whether steam,

gasoline, electricity, water, or wind power in the other branches of farm work, and
these are lieing bnjught home each year with increasing force to both the manufac-

turers and users of farm machinery. We believe, therefore, that all these related

lines of work shouM be brought together in the Department of Agriculture in a single

bureau, exactly as all the related lines of instruction in these subjects should be

brought together in one distinct course in our colleges.

The necessity for increased attention to tliese su1)jects has been recognized bv both
the Secretary of Agriculture and the Director of the Office of Experiment Stations.

Dr. True has recommended that the name "irrigation investigations" be changed
to "irrigation and agricultural engineering" in order to more correctly indicate the

nature of the work being done, ami the Secretary of Agriculture, on the recommen-
dati()n of Dr. True, has included in his estimates to Congres^s a request for this change
and for an increa.sed appropriation to be expended in making investigations in the

applications of power to farm machinery, tlu' direction of these inquiries, as indi-

cated in Dr. True's report, to be:

"(1) I'relimiiiary work in the collection and ])ublication of information regarding
the evolution, character, ami usi's of farm implements and machinery in this and
other countries. This is important because the available literature on the subject is

scattered, fragmentary, and out of date. A small beginning has just been made in

this direction in a bulletin on The Kvolntion of Reai>ing Machines recently i>uljlished

by this OflBce, and another bulletin describing corn-harvesting machinery, which is

being j)repared.
"
(2) I^aboratory and practical tests, involving a study of jirinciplesof construction

and metiiods of operation of farm inqilements and machiner\- with special reference

to efliciency and economy. Tln-se might very properly include certain strictly
techni'al in(|niries regarding tlie fundamental nature of the various mechanical farm

operations with a vii'W to suggesting the best means of performing them with the

imi)lements and machines at present available, or with others, the construction of

which will be indicated by the results of the inquiries. Such in<iuiries would require
consideral)le laboratory equipment, but the results obtained would be u.seful to the

S. Doc. 148, 58-2 39
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fiirmor by securing for him the most cHiciciit implfiiu'iil or inachim' for jM'rformiiifj

tin- (Icsin'd operation, and to the manufactnriT liy assistin<^' liiiii in th«' constniction of

the (Icsircd imi)lt'm('nts and niacliiiics.''

Tliis committee recommends tliat the siKsociation declare itj^elf in favor of the crea-

tion of separate departnicnts of rural en<rineering in the cftlleges, that it give it«

hearty support to t hi' »'fforts of the Secretary of Agriculture to extend the work of

his Department along these lines, and that the executive comuiittee he instructed to

urge tii)on Congress the importance of giving the Department lil>eral ai)i)ropriationH

for these purposes.

COURSES IN RURAL ECONOMY.

There has thus far been (•()iii})arativ('ly little instruction ^iven in our

agricultural colleges on subjects connected with the economic pro})lenis
of agriculture. Attention was called to this in the fifth report of the

conunittee on teaching agriculture of the A.ssociation of American

Agricidtural Colleges and Exi)eriment Stations in 1900, when a tentative

course in rural economy was outlined. Since then there has been a

somewhat greater interest in this suljject manifested l)y the managers
of f)ur agricultural colleges, and in a few institutions we have the

beginnings of definite cour.ses of instruction along these lines.

At the College of Agriculture of the Ohio State University a cour.sc

on the histor}' of agriculture and rural economics is offered, which

consists of "lectures and recitations upon the historj- of agriculture;

present agricultural methods in various countries; cost and relative

profits of various farm operations and systems.'' Prof. H. C. Price,

who has recently been appointed dean of this college, is also desig-
nated professor of rural economy.

In the College of Agriculture of the University of ]Minnesotaa course

in ''agricultural economics" is offered, which includes the following

topics:

Farm management, sj^stems of farming, planning farms, fields, crops,
stock, labor, farm finances, sales, prices, agricultural statistics, pro-

duction, exports, wages, land laws, ownership, taxes, organizations.

Special attention has also been given l)y this institution to original

investigations regarding the cost of production of agricidtural crops,
in cooperation with the Bureau of Statistics of this Department.
At the University of Wiscon.sin a course in agricultural economics

is given by Dr. H. C. Taylor, instructor in commerce. "This course

treats of those principles which imdcrlie the prosperity of the farmer

and of all other classes in so far as they are dependent upon agricul-
ture. The subject is divided into two parts. Part one considers the

point of view of the farmer and those economic principles which

underlie the management of a farm in such manner as will make it

yield the largest net return. Part two discusses the point of view of

the nation as a whole and those pi-inciples which should guide the

statesman in his efforts to regulate and improve the agriculture of a

countr3\"
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At the Khode Island C'olleoo of Agriculture and Meclianic Arts

special attention is now being given to this subject. The following

courses are offered:

Farm management.—Farm capital, permanent and floatinj^j; distribution of capital;

labor and its efficiency; profit or loss from the use of machinery; farm advertising;

inventory and account^'; types of farming considered from a l)usiness standpoint.

Rural eronomirx.—History and development of agriculture; infiuence of location,

climate, and other factors upon the agriculture of a country; relation of agriculture

to other industries and to the body politic; farm law.

In the reorganized programme for courses of instruction in the Col-

lege of Agriculture of Cornell University rural economv is given as

one of the main branches of agriculture, and courses are offered in

farm accounting and the economics and historv of agriculture.

With a view to increasing interest in this subject, President Butter-

field, of the Khode Island Agricultural College, has been asked to out-

line a course of instruction suitable for the agricultural colleges, and

attention is invited to his article as given in this report (p. 718).

In the agricultural institutions of Europe considerable attention is

given to rural econom}^ and courses of instruction have been quite

definitely established. To indicate the nature and scope of these

courses the follovring outline has been prepared:

RURAL ECONOMY IN EUROPEAN AGRICULTURAL SCHOOLS.

FRANCE.

In the higher agricultural schools of France rural economy and rural

legislation are taught as constituting one course. The lectures on

rural economy include the elements of politi(;al economy, rural economy

pioper. and agricultural legislation.

In teaching the elements of political economy the relation of the

subject to rural econonn' is impressed upon the students and the object,

character, and utilit}' of the science are discussed. Political economy
as taught in this course comprises a consideration of the production,

circulation, distribution, and consumption of wealth, and under these

different heads the following topics are included:

Production of veallh.—Production— \b> agencies, character, and purpose. Property
and property rights. Primitive forms of land ownership. I>abor. Liberty and

division of labor. Capital
— its character, origin, and function. Machinery in agri-

culture and other industries. Methods of production under modern social conditions.

Circnlalion of wealth.—Exchange. Theory of values. Money. Prices. Mono-

metallism and bimetallism. Depreciation of the precious metals and commercial

crises. The foreign trade of France. Theory of market.^'. Trotection. History of

French commerce since 1789.

Distrihullon of veallh.—Theory of eccmomic rent. Interest an<l the variations in

percentage of the .same. Salaries an<l theories relating thereto. Population and the

law of .Malthus. Statistics on poj)ulation in France and foreign cttuntrit'S.

Consumption of richex.— Luxuries. Imjxjsts. The budget. Statistics and economics

of the French system of finance.
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Rural cfonomy iiicliulcs the. study ot" tlic cliariictcr and history of

the subject as ju'crmiinary to a course outlined as follows:

l*ri>ihu-lion of mjrinilhiral irealih.—Agencies of agricultural i)ro<ln('tion. Land.

Division of land properties. Reducing and increasing the size of farms in France and

other countrii'H. Statistics on the division of land properties. Divisions in crop jiro-

duction. Inii>rovenients of land. Valuation of farms. Rents in their relation to

the fertility of the soil. Capital in agriculture, its utility and function. Capital

invested ami capitid for running expenses. Elements of expense and theories relat-

ing thereto. Systems of farming. Change from one .system to another according
to economics or other coinlitions. Agricultural estates. A <letailed monograph on

some estates under different systems of management required. Organization and

administration of estates. Methods of soil management. Direct returns. Rent for

cash and on shares. Estates luider managers or superintendents. Agricultural labor

(men, animals, machines, periods of activity). Live stock and its economical

aspects. Statistical an<l comparative study of plant and animal production in France

and other countries.

Circnhitinn of aijnrnltural v^ealtli.—Exchange. Division of agricultural lal)or and

specialization in jiroduction. International commerce in agricultural jjroducts. The
French system of customs, its history with reference to the products of the soil.

Credit.—Credit as based on real estate, personal jiroperty, or confidence. Credit

institutions of France, such as the Credit Foncier and Credit Agricole. Mutual

credit associations in France and other countries.

Distribution of agricultural wealth.—Distribution of proceeds among the factors of

production. Fluctuations in rents and prices of land in France during the la.st cen-

tury. Agricultural iTises. Agricultural profits. Salaries and their variation.

Consumption of agricultural wealth.—Development of the consumption of agricul-

tural products. Influence of markets on production. Agriculture and imposts. Dis-

tinction between imposts affecting the proprietor and those affecting the renter.

Land tax. Comparisons with other countries.

Agricultural accounts.—Their utility. Net returns in agriculture. Methods of farm

bookkeeping.

In addition to the above, lectures on agricultural colonization arc

given at the agricultural .school at Grignon. These lectures have ref-

erence to Tunis. The following topics are considered: Land laws,

crops, stock raising, organization and administration of estates, capital

invested and profits.

The lectures on rural legislation present a study of civil, adminis-

trative, and commercial laws, together with other legislation of agri-

cultural interest The following is an outline of the three important
subdivisions:

Civil lau\—Study of the second book of the Civil Code. Contracts. Sales. I^eases.

Privileges and mortgages.
Administrative laiv.—Administrative jurisdiction. Administrative bodies and offi-

cers in arrondissements, departments, and the State. Powers of mayors and prefects.

Water laws, roafls, and waterways. Dispossession. Boundaries.

Commercial laiv.—Merchants and commercial transactions. Commercial jurisdic-

tion. Commercial papers, bills of exchange, etc.

The class work is sui)plemented b}^ excursions to different estates

for the purpose of inspecting and studying the management.
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The abovo outline is Ijiirly representative of the study of rural eco-

nomics in the Institute Nationale Aoionoiuiciue, which stands at the

head of the French system of ai4-ricultural schools and the three

national schools of ag-riculture at Grignon, Kennes, and Montpellier.

The supervision of these institutions is centralized in the ministry of

agriculture, and the courses given in the studies common to all these

schools are in general quite uniform.

The following outline represents the course as taught in the practical

schools of agriculture, which are of a lower grade than the institutions

ahove mentioned:

Elements of jjulitical evo)iom!/.—'Dei\nit'nms: Wealth, labor, property, capital, ex-

change, value, price, money, credit, and banks. Markets. Lines of transportation.

Commerce, domestic and foreign. Wages, imposts, population, theory of Malthus.

Elementiiof rural economy.—Factors oitigr'u'nhuTaljiroductkm. Land. Rent. Esti-

mating landed property values. Capital in agriculture. System of farming. Renting

for cash and on shares. Farms in charge of managers. Agricultural labor. Hand

la])or. Animal labor. Machines. Live stock and its economic relation. Principal

systems of farming followed in France. Agricultural statistics of France.

Elements of rural legislation.
—Distinction of property: Real estate, personal prop-

erty, property rights. Marking and establi.shing Ixiundaries. Fences. Party prop-

erty and party rights. Planting. Buihiing. Rights of passage. Farm rents.

Sales: Guaranties, exchanges, loans, mortgages. Societies. Syndicates. Mutual

insurance. Culture of tobai-co (in France under the direct supervision of the State).

Destruction and protection of crops. Domestic animals, etc.

Adulteration of products. Various laws of interest to the farm.

In the French granunar schools in which a course in agriculture is

given the following topics are considered in connection with the

study of rural economy:

Landed property.
—Division of the land. Proper means to prevent ita incon-

veniences. Societies and meetings. Laige, medium, and small farms.

Methods of man(t(ie)nent.
—Personal direction and direction by manager. Renting

for cash. Renting on shares. Rents. Proper metliods to protect the interests of

renters and proprietors. Farm laborers. Wages. Methods to remedy the depopu-

lation of country districts. Utility of good roads. Assistance given by the State.

Agricultural mutualitii.—Agricultural credit.

Agricultural institutions.—Coink-aa. Societies. Syndicates. Agricultural instruc-

tion. Agronomic institute. National schools of agriculture. Practical schools of

agriculture. Farm schools. Dei)artmental i)rofessors of agriculture.

IMrihutioii. of production.
—

Agricultural statistics of France. Production and con-

sumption. Imports and e.xjKjrts. Countries fnjin which imported—products and

quantities. Countries to which France exports its agricultural products
—kinds and

(|uantities. Agricultural statistics of the department; brief general review of the

agricultural situation of the department; crops, stock, implements, capital for

running e.\i)enses, etc. Production, consumption, imports, exports. Progress to be

realized.

In many of the French schools the subject of agricultural book-

keeping is not included in rural economy, ))ut is taught .separately.
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In some of tho lk>l«fiiui institutions scuiiil, political, and nirul ocon-

oniy wiMc t'ornicrly tauj,^lit as one subject. l»ut at jn'osont rural economy
is considered as a separate branch. In addition to rural economy

propel-, rural leyfislation, social and political economy, and at^ricultural

bookkeepinj^ are taut^lit.

The follovvint,'' is an outline of the course in social and political

economy jriven at the Aji^ricultuial Institute at (:rembloux:

Pruduction ofwealth.
—

Agent.s and helps of production. Division of labor. Associa-

tion. Methodsof production as on larj:«', nu'diuni, orf^iuall farms, or y>y cooperation.

Condition of production. Individualism or socialism. E(|uili])rium in production.

Circulaliun of iL'eaUh.—Exchange. Money. Commerce. Credit.

Distrilndion and coimirnpHoH of nealth.—Property rights. Hereditary rights.' Con-

tracts between employer and cinployee. Rent. Interest. Savings. Insurance.

Luxury. Charity.

Public finance.
—State properties. lmi)ost.s. Loans. Budget.

Lectures on the subject of rural economy are i^iyen during the third

year of the college cour.se. The subject is divided into six groups,

consisting of a general consideration of the subject, soil, capital,

labor, necessar}' and favorable elements, and production:

General consideration.—Factors instrumental in agricultural production—their rela-

tive value. Definitions. Limits of rural economy.
The soil.—Definitions. Rent. J^and values, .\ppraising land properties. Land

improvements.

Capital.
—Running expenses. Investments. Circulating capital. Relation between

investment and circulating capital. Chattels—live stock and implements.
Labor.—Wages. Foremen. Assistants. Day laborers. Contractors, etc.

Elements necessary or favorable to production.
—
Systems of culture. Rotations.

Physiological, economical, and meteorological laws. Large, medium, and small

farms. Renting lands on shares and for cash. Personal direction of the farm or by

manager. Lands adapted t<j agriculture. Cooperation in agriculture. Syndicates.

Cornices. Agricultural credit.

Production.—Plant production: Cereals, forage plants, industrial crops. Market

gardening. Animal production: Horses, cattle, sheep, swine, poultry. Agricultural

industries: Sugar, breweries, distilleries, creameries, cheese factories, and their

organizations.

The lectures in the course are supplemented by making estimates on

land values, capital required for running expenses, quantities of feed

consumed, management of the farm, labor needed on the farm, and

by excursions for the purpose of observation.

Rural legislation.
—

Property rights. Accession. Use. Water rights. Culture.

Harvesting. Bees. Contracts (labor contracts, leases). Sales (defects in animals

annulling sales) . Various laws and regulations. Rural police. Roads, etc. Elements

of commercial law.

GRE.^T BRrrAIN.

The courses in rural economy in the agricultural" institutions of

Great Britam are not very uniform. The term ''rural cconom}'" is
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frequeiith' used as designating- economical farm management, and the

branch of study which we arc now considering is designated "rural

economics." In some of the schools this branch, in connection with

rural laws, is optional. The topics studied in a number of institutions

are here briefly outlined.

Eiluihur(j]i School of Agridnlturai Science.—Food supply of the

United Kino-dom. Wajjes of agricultural labor. Profits of farms.

Kent of land and cause of its variation. Contracts for the hire of

land. Kisks of long leases. Compensation for improvements. Fixity
of tenure and its effects. Prices of agricultural products. Foreign

competition. Kfi'ects of appreciation of gold and depreciation of

silver. Efiects of various imperial and local taxes on agriculture.

TJniveralty of Aberdeen.—This institution ofl'ers a course of fifty

hours in economic science as applied to agriculture in connection with

farm bookkeeping. The lectures treat of general and agricultural

economics. Under the last-mentioned study the following are the

principal topics considered:

Kent (if land and the caust- of it.s variation. Pnjtits of the farm. Wages of labor.

Variations in efficiency of agricultural lalxir. Contracts for the hire of lands.

Leases. Compensation for improvements and dilapidations. Fixity of tenure.

Prices of agricultural produce. Food supply of the United Kingdom and foreign

competition. Imperial and local taxes in relation to agriculture. Instruction in

farm Ixjokkeeping and aicounts i.-i alf^o given. The text-book studied in connection

with the course in economics is Walker's Elementary Lessons in Political Economy.

EdhihurgJt and East of Scotland Agricultural College.
—A course of

fifty lectures on economics as applied to agricidture is given in Edin-

burgh University by the professor of political economy.

Royal Agricultural College and Farm.^ Cirencester.—Laws of landed

estates. Landlord and tenant. Highways and rights of way and

water. Master and servant as affecting farmers, land stewards, and

land agents. Farm animals—sale, purchase, hire, riding, and driving.

Cattle diseases acts.

Durham College of Science.—The agricultural department of this,

institution gives a course in estate management, which includes a

stud}' of the laws relating to landed propert}'.

S<nitheastern Agricultural College., l^l/'S Kent.—A course in agricul-

tural law. Principles and practice of ordinary tenant right, and other

valuations, with a knowledge of valuation tables. Nature and incidence

of local and other ta.xation, and the various public and other charges

affecting landed and hou.se property.
Such matters as outlay or investment in agriculture are treated in

the cour.se on agronomy.
AUSTRIA.

An outline of rural economics and allied studies as taught in the

llochschule fiir Poden!:ultui\ the hiohest airricultural institution of
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Aushiji, is Ix'i'c. «iiv(Mi. Tln' iiisiiiutioii ollci's courses in aj^roiioniy,

forcstrx , and nirnl ciiiiiiu'crini.'". and a study ol" the topics iiicnLioncd

below is uivcn lo all students:

Cou«litiill)>ii <iii<f iitbit'miKlr<ttimi.—The Stiite of Austria-llungarv. Adiiiinistnitiuii

of general and local interest.^. Administrative jurisdiction.

Civil riffhtx.
—Civilians and oHit-iais. PropiTty an<l mortgage. (Jontrairts. Caution.

Defenses. Civil jurisiliction of Austria.

Adiiiiiilfilnilire 7-i(jlils.
—Police. Administration and population. rtoinTty trans-

fer: In.separable I'states, division, inheritance, etc. Water. Mutuality. Roads.

Railroads. Credit. Associations. Forests. Hunting and fishing. Fields and birds.

Insects. Agricultural education. Rights of tiie poor.

Finances.—Receipts and expenditures, liudgets. Demands <jf the State. Imposts
and contributions. Custom-houses. The credit of the State. Contraction and
extinction of debts.

The different topics in tlie course are cli.scussed iind practical cases

are examined. riie students are recjuired to draw up contracts and
other le^al documents.

Political ecoiiomij.
—

Preliminary topics. Principal tendencies <jf ])olitical economy.
Forms of j)rivate and colle(;tive economy. History of j)oiiticaI economy and its

theories from antiijuity to the present day. Theories of values. Wealtli and its

estimation. The factors of production. Organization of j)roduction. Prices, monop-
olies, exchange, money. Credit—titles, banks, exchanges, paper money. Trans-

portation. Commerce. Distribution of wealth. Socialism. Consumption of wealth.

Political economij applied to agricultural statistics.—F^conomics in general
—their

object, their tendencies, their foundations. Economics of production: Agricultural
economics (legislation, agricultural credit, mutuality, instruction, public improve-

ments) ;
economics of forestry, mines, industries, and commerce. F^conomics of

population. Statistics: Small and large farms; division and restriction of the same;
relative importance of various agricultural products.
Labor and social reform.

—Historical valuation of labor; division of labor; liberty of

labor, etc. Conditions of industrial and agricultural la))ors from an economical and
social standpoint. Social questions arising from conditions of labor. The most

important social theories. What is social reform? Results obtained.

The most important questions in connection with these different

})ranches are discussed 1)\' the students in class w'ork.

The subject of rural economy proper is tauoht in the course in

ag-ronoujy. Jn teachino- the subject the principal object is to present
methods for the oroanization and direction of a certain farm or estate

under oiven, natural, and economic conditions.

General tojiii-s.
—Object of rural economy. F'actors of agricultural produ(;tion.

Soil. Capital invested. Capital for running expen.<es. Labor. Laborers and other

agents. Methods of management and system of farming.

Special topics.
—

Organization of an agricultural estate—estimates, systematizing, etc.

Management, with a study in detail of the books to be kei)t, either in single or

double entry. Taxation.

The exercises in connection with this .study consist in estimating the

value of certain estates, calculating the commercial value of fertilizers

and feeds, planning rotations, outlining the production of estates,
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stud^'iiif^ tlic loss of plant food, aiid <4Mvin«4' coiK-lusioiis as to the

infliuMu-e of a ccrtuiii s\'.steni of fanniiii^ on the soil liooks arc k(*[)t

in single and double entry and practical exercises in farm practic«'- are

given.
In the course in forestry rural economy as taught has reference to

the yalue and management of forests, and in the course in ag!"icultural

engineering the object of the lectures given is to impress upon the

student the importance of always considering and undertaking from

an economical standpoint.

OERMAXV.

The subject of rural economy at the Royal Agricultural High
School, at Berlin, is taught l)y means of lectures in the class room and

b}' delil)eration and discussions in the seminar. The class-room work
consists of lectures on economic problems in their relation to agricul-

ture, on rural jurisprudence, and on such phases of legislation as are

of interest and importance to tlie farmer, surveyor, and agricultural

engineer. A total of four hours per week is devoted to the lectures

on all the different topics. In addition to this class-room work in the

high-school, students attend lectures at the university on such subjects
as finance, socialism, protection, free trade, etc. The plan of the

course presupposes a thorough knowledge of the principles of eco-

nomics.

The economic semijiar was organized in 1SS9. It has continuously
increased from tiie beginning in intiuence and numerical strength, and

its average number of members at the present time is about seventy.
Its membership is composed of regular students of the school, post-

graduates, pei'sons pursuing work in jurisprudence, political economy,

philosophy, and history, and judges and other government officials

whose work falls within this sphere. The seminar convenes once a

week and has two-hour sessions.

The purpose of the seminar is to deepen the knowledge gained from

class-room work and lectures, and to prepare the members for origi-
nal investigation of economic pi'oblems. Each student is recpnred to

write a dissertation on some subject, usually of his own choice, and to

lecture on the same before the seminar. Aftei- the subject has been

presented it is taken up for discussion by the members. This work
is supplemented by excursions to factories, estates, laboring comnm-

nities, eleemosynary institutions, and other establishments which are

of economic, social, or ])olitical interest. The seminar is provided
with a library containing numerous works on agricultural, statistical,

and economic subjects.
The methods of the seminar are considered more effective than the

ordinary course of lectures, and also l)etter adapted to pi'cpaie the

student for original work and to lead him into the investigatiini of
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certain proWU'ins. Tlic cxt-ursioiis made by tlic student luc intended

for the ])ui|)()se of ^aiiiinj; closer and more accurate knowledge of

.such conditions as may ha\e a direct bearing on economics in general
and iiiral <'conomics in ])articulai'. it is of interest to note the kinds

of work undertaken by the seminar, and for this purpose a list of

titU's of dissei'tations is here given: The At)ility of the Small and

Medium Sized Land Property to Compete with the Larger Estate;
Tiie Bei'lin Ii-rigation Fields; Tin; Russian Farmers' Bank, with Spe-
cial Reference to its InHuenct; in l*oland; The Economic Importance of

Sil)eria; Theor}' of Agricultural Associations; The Economic Impor-
tance of ^lachinerv in Agriculture; Agricultural Labor Conditions;

Agricultural Work of Women (written by a woman member of the

seminar); The drerman Agricultural Society; The Extinction of Land

Indebtedness; Agriculture and Colonization in Argentine; Causes Lead-

ing to Extensive and Intensive Agriculture in Different Parts of Ger-

many; Economic Importance of Trust Funds, etc.

Sometimes work is undertaken by the student under the direction

of the minister of agriculture. A plan to obtain information on the

agricultural conditions of the difl'erent districts of the country- has

been devised b}- the minister, and in this connection many of the

students study and report upon the agricultural conditions of a cer-

tain district. Expenses incurred in the pursuit of their work are

sometimes deferred b}^ the Government. The different districts are

studied by different parties, but the lines of inquiry are uniform in

order that the reports may be placed together and thus constitute a

complete review of agricultural conditions for the Empire.
A large collection of reports from the administrative and judicial

officials of the entire country on the actual change in the po.ssession of

lands as caused by inheritance was turned over to the seminar by the

Government for arrangement, compilation, and publication. This

work when completed will consist of a number of volumes.

The following outline represents the course in rural economy at the

University of Gottingen. It was given in this form as early as 1875:

The estate.—Its size. External factors, such as political, social, and economic con-

ditions. Facilities of communication and transportation and their influence on the

management. Internal factors, such as condition and kind of soil, location of estate,

its adajitation to certain purposes, etc., and their influent*.

Investment capital.
—Investment in land. Use of land. Different methods of man-

agement and their results (increase or decrease of working capital, limits of the increa.se

and their extension, consolidation, and division). Investment in buildings and

improvements. What is needed in this line. Construction of buildings and improve-

ments. INIaintenance of same.

Working capital.
—Live stock required, and its maintenance. Utensils, implements,

and machinery required, and keeping them in good condition. Seed, fertilizers,

feeding stuffs, straw, household supplies, salable products, and cash on hand.

Labor.—Managers and overseers. Regularly hired laljor. Day laborers.

Obtaining possession of land.—Purchase, renting, administration.
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Farm mcuiayement.—ln general, whether extensive or intensive. Different Hy.steui.s

of numagenient. Field <>peration^J. Live stork—horses, cattle, sheep, swine, and

poultry. Organization. Refmrts on (•<mditioii of farm or estate. Plans for improve-
ments and their execution. Plans of management and their fulfillment. Maintenance

of the farm. Ordering and controlling ordinary business transactions. Keeping
accounts.

Rural law.—Leases. Purposes of leases. Time. Rent. Mutual rights and obliga-

tions of one j)arty to the other during time of lease. Leasable {iroperty
—

buildings,

ground, fields, gardens, yards, and privileges. Purchases made by the lessee,

^laterial left to him for use without financial consideration. Material reserved by
the lessor. New conditions affecting the lease, such as sales, purchases, trades, partial

annulment by mutual understanding, etc. Accidents. Industrial improvements.
Personal relations.

Entering upi>n the leaw.—Turning over the property at termination of lease. Gen-

eral and special stipulations. Assurance of fulfillment of terms of contract by both

I)artie8.

Sijateins of agriculture.

Theory uf organizing estates.

The lectures on economics in the agricultural courses at the Uni-

versity of Halle treat in general of political economy; the science of

finance; agricultural statistics; and agricultural, commercial, and ad-

ministrative law. The knowledge gained from the course of lectures

is applied by the students in work undertaken in an economic seminar

which is under the direction of the profes.sor of political econoni}",
who also teaches the subject of agricultural statistics. This economic

seminar is a feature of the universit}' in general, its membership being

composed of all students in economics, whether giving special atten-

tion to rural economics or to some other phase of the subject. The
course as a whole is supplemented by lectures on State laws, consti-

tutional rights, and politics, for the purpose of instructing the students

in the duties of citizenship. These supplemental courses cover in

general the field of civil government.
The cour.se in economics given in the agricultural institute of the

University of Konigsberg includes lectures on the following subjects:
Political econoni}-, financial science, political importance of European
and other nations, German colonial policy, money standards, German
and Pru.ssian civil law, inheritance and rights of succession in Prussia,
German penal laws, history of German jurisprudence, Prussian admin-

istrative law, civil code of the Empire, and legislation pertaining to

insurance.

A chair of economics was permanentl}' established in the agricul-
tural school at flohenheim in 1873. Prior to that time lectures on
economic subjects had been given by the secretary of the institution.

The course as outlined at the establishment of the chair included, in

addition to theoretical political economy, the consideration of economic
conditions of practical and scientific tendencies with which provinces,

States, and countries have to deal. It was further considered neces-

sary to treat such current problems as socialism and the many other
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(|uosti()n.s wliich tin* us«> of miicliiiuTy, jircatci' facilities in (•(unmuiii-

ciitioM and transportation. tiTcatcr political iJluTtics enjoyed to-flav,

and like changes liave forced upon the present generation for solution.

Lectures on financial science, civil oovernnient, and agricultural law

also form a j)art of the course. Counnercial law, agricultural ))ool<-

keeping, and taxes and taxation are studied in connection with the

course on farm management. As in some of the other institutions,

so in the agricultural school at Ilohenheim, social, political, and
economic to})ics, especially' those of interest at the time being, are

studied and discussed in an economic seminar. The ]i))rarv of the

institution contains about 18,200 volunjes, of which about 1,500 are

works on economic subjects.

In the agricultural winter schools of the Grand Duchy of Hesse the

course on economics consists of lectures on general conditions of pro-

duction, tlieor}" of values, money, forms of credit, exchange, agricul-
tural societies, factors affecting agricultural pursuits, cost of agricul-
tural production, systems of farming (individuals, corporations,

intensiv^e, extensive, crop production, raising of live stock, mixed

farming), crop rotations, civil government, and agricultural law.

Four hours weekly are devoted to the subject.

Two hours per week are given to the study of agricultural ])ook-

keeping, which includes single and double entry, American bookkeep-

ing, trial balance, banking, and business transactions.

SHORT AND SPECIAL COURSES.

In the effort to meet the needs of various classes of students the

agricultural colleges have been unusually active in recent years in

organizing special and short courses of different kinds. In order to

determine the status of this work in the United States irenerallv, a

summary of these courses as offered in the different States and Terri-

tories has Ijeen prepared during the past year bj' ]VIr. D. J. Crosby
and published as Bulletin 139 of this Office. The general features of

these courses are shown in the introduction to that l)ulletin, which is

given herewith:

One of the features of the recent forward movement in agricukural education has

been the development of agricultural courses of study lower in grade and shorter than

the regular four-year collegiate course. Sixty-three agricultural (colleges and schools

receive funds from the Government. Forty-four of these have organized special or

short courses. This has been done to meet the needs of several t'lasse-s of young

people, who may be classified somewhat roughly as follows: (1) Those preparing to

enter a four-year agricultural course; (2) those desiring instruction in agricultural

subjects, but having insufficient scholastic attainments to carry the full collegiate

course; (3) those unable to leave home for an extended course, who desire in.struc-

tion in some particular phase of agricultural science or wish to become proficient

in some branch of agricultural practice; and (4) teachers desiring to prepare them-

aeWes to give instruction in nature study and elementary agriculture.
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For students preparing to enter a four-year agricultural course, high-sclujul agri-

cultural courses two or three years in length have been organized; also in some

instances one-year or two-year prei^aratory courses. These high-school courses also

serve many more students as finishing courses—i)reparation for life work. This is

the purpose served also hy the so-called practical one-year and two-year agricultural

courses organized for those of limited scholastic attainment—courses having a mini-

mum of culture studies and pure science and a maximum of ai)plied science. Thirty

colleges now offer courses falling under one of these two classes, and all but nine of

these courses are more than one year in length.

Great importance attaches to courses of this nature, and great care should be

exercised in jjlanniiig them, because it is the graduates of these courses more than

the graduates of the four-year courses who go back to the farms. It will be said, and

it is true, that the best and most thorough course of study is none too good for the

farmer, that a man should be as well trained for the profession of farming as for the

law or medicine; l)ut it uuist be remembered that there were well-defined courses of

study in law and medicine long centuries before the farmer was considered worthy of

instruction. In these professions there is now a great body of trained men and

specialists from whose ranks special positions may be filled, while in agriculture the

men of scientific attainments are comparatively so few and the demand for them in

college, station, and other attractive and remunerative positions is so great that few

bachelor-degree men feel that they can afford to go back to the farm. For the

present, then, and for some years to come, the college of agriculture will have an

important mission to i)erforiu through its secondary and short courses in thetrainir>'

of young men for the practice of agriculture.

For those actually engaged in agricultural occupations
—the farmers, dairymei.,

and fruit growers, and their sons and daughters who are unable to leave home during

the busy seasons—the special winter courses have been organized. These courses vary

in length from a w^eek or ten days to ten or twelve weeks. They are in most cases

severely practical. They center around the judging pavilion, the laboratory, the

dairy, and the cheese room, with lectures and readings to supplement the practicums.

The nature of these courses is even more varied than their length of term. Twenty-

two colleges offer courses in general agriculture, including more or less thorough

instruction in plant production, animal husbandry, dairying, poultry culture, etc.;

nineteen offer courses in general dairying; three in creamery management; two in

farm dairying; two in cheese making; five in animal husl)andry; nine in horticul-

ture; four in poultry culture; three in domestic science, with more or less of horti-

culture, floriculture, and like subjects adapted to the needs of young women; and

one each in agronomy, bee culture, forestry, T)eet-sugar production, farm mechanics,

correspon<lence cdurses, l)()taiiy, l)acterii>l(igy, and entomology. Two colleges offer

courses designated agriculture and horticulture; two, c(»urses designated agriculture

and dairying; and (jne, a course in agriculture, horticulture, and mechanic arts.

Most, if not all, of these courses include instruction in a number of subjects not indi-

cated in the names of the courses. There are also a large number of practicuni

courses and lec;ture courses which are confined to a single line of practice, such as

cereal judging, stock judging, and the destruction of noxious insects. Six colleges

. offer a tf)tal f)f fort}'-four such courses.

The special winter courses are the utility courses, important because of their influ-

ence on the presi'iit-day agricultural ])ractice an<l Itccause of the influence of present

practice on future practice. And pn'sent practice is sure to have a powerful influence

on the young people who are to be the future farmers and on the quality of soil, farm

machinery, aiid domestic animals with which these young people will have to do

wlien they take diarge of the farms. The special winter courses, then, are an

important and legitimate feature of agricultural instruction, capable of giving a strong

uplift to present agricultural conditions.



C)22 KKPORT OF ofkicp: ok experiment stations.

Ami, linally, tlu're are the suinnier Hchools for teachers and the one-year and two-

year normal eourseH, in all of which nature ntudy and elementary agri('ulttire are

iinjiortant features. At least ei<j;ht colle^'eH have organized conrseH of this kind, and
have found teacher.s jironijit and eager to take advantage of the opportunities thus
afforded them for prejiaring to bring tlie children committed to their charge into

more intimate and 8ym]>athetit' relations with their natural environment. Some of

tlie States now rc()uire that instruction in the elements of agriculture he given in the

public schools, and the agricultural colleges in tlKJse States are aiding to prei)are the

teachers for this work. More work of this kind needs to be done in order that

country children may learn to know and appreciate the beauties and advantages of

rural life, and that city children may be enabled to make use of their more limited

opportunities for the employment of trees, shrubs, flowers, and other nature material

in making the city more wholesome and beautiful, and may have their attention

turned to the advantages and opportunities of rural life.

SUMMER SCHOOLS.

Increasing attention is given on the part of the ag-ricultural colleges
to the holding of siiininer schools, one purpose of which is to prepare
teachers for giving instruction in nature stud}' and elementary agri-
culture in the common schools. During the summer the Connecticut

Agricultural College has held a summer school for teachers, having
an enrollment of over 60; the North Carolina College of Agriculture
and Mechanic Arts a summer school, with an enrollment of 361

teachers, IttO of whom took work in agriculture and nature study; the

University of Nebraska a summer school, with an enrollment of 45

teachers; the University of Tennessee a summer school, in which 180

teachers took w^ork in agriculture, horticulture, and nature study, and
the Hampton (Va.) Normal and Agricultui'al Institute a sunnner school,
with an enrollment of nearly .500 teachers, all of whom took instruc-

tion in either nature study or agriculture. The interest in work of

this kind is especially strong in the South at this time, as is shown by
the large enrollment of teachers in the southern institutions.

The University of California holds annually a summer session, in

which the College of Agriculture offers several courses. In 1903

courses were given in amateur horticulture, entomolog}-, and human
foods.

Among the courses annually otiered at the summer session of the

University of Missouri is one in agriculture for teachers, with special

reference to nature study and agriculture in the public schools.

SECONDARY COTJRSES.

Following the lead of the successful secondary schools of agricul-
ture in connection with the agricultural colleges in Minnesota and

Nebraska, similar schools having a two-year course of high-school

grade have been organized at the colleges in Maine, Rhode Island, and

Oklahoma, and in Washington a three-j^ear course is given.
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The Counectic-ut Agiicultund Collei^e has done practically the same

thin^ by providing a special group of studies for students coming
from the common schools. At the New Mexico Agricultural College

agriculture is now successfully taught in the preparatory^ department.

B3' these means the colleges are not only differentiating secondary
instruction in agriculture from the instruction of collegiate grade, l)ut

are also aiding the movement for the estal)lishment of separate agri-

cultural high schools. Their work in formulating and successful!}^

putting into operation definite secondar}' courses in agriculture is

therefore of nuich genci-al importance as a fac'tor in broadening the

scope of agricultural education in this countr}'.

THE SECONDARY SCHOOLS.

The attendance at the two county agricultural high schools opened
in Wisconsin in the fall of 1902 at Menominee (PI. LI) and Wausau

(PI. LIT), and described in the report of this Office for that year, was

large, and the interest manifested in these schools was so great that

the State legislature at its last session, recognizing the demand for

instruction of this grade, made provision for additional county agri-

cultural high schools with State aid.

The California Polytechnic School (PI. LIII), located at San Luis

Obispo, was opened October 1, 1903. This is a State institution estab-

lished under an act of the legislature passed March 8, 1901, to take

effect January 1, 1902. As stated in this act, "the purpose of the

school is to furnish to young people of both sexes mental and manual

training in the arts and sciences, including agriculture, mechanics,

cnirineorinii-, business methods, domestic economv, and such other

branches as will tit the students for the nonprofessional walks of life."

On makino; a careful survev of the educational institutions of the

State, the trustees found that the greatest need was for a secondary

school, giving boys and girls ''a training in the arts and sciences which

deal peculiarly with countrv life—the life of the home, the farm, the

orchai'd, the dairy, and the shop.'' Agriculture, domestic science, and

mechanics were therefore made the main lines of instruction in this

school. A farm of 280 acres was purchased and on this two principal

])uildings have been erected.

The recitation and administration ))uilding is 47 by 100 feet, with a

stone foundation reaching to the iirst floor.

The rciiiainder of the structure is of wood, covered witli a metal lath and cement.

The roofing i.s of metal tile. The basement contains a temi)orary dairy room, a tem-

porary carpenter shop, storage rooms, and a general lavatory for boys. The first

floor c<intains the director's offices, library, lecture room and laboratory for chem-

istry and physics, lecture room and lai)oratory for botany and entomolf)gy, photo-

graphic dark room, and girls' cloakroom and lavatory. The .second floor contains

an assembly room, with dressing room, two drawing rooms, and two class rooms.
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The dormitory is (oiistructcd in the waiiie manner as tiic recitation tmildin^j,

except that tiic l)ascMU'iit and foundation wall.s arc entirely of concrete. Its diinen-

fiims are -10 Ity KM) feet. Its iMirposc is to provide a honic on the Hcliool ground.^ for

a few of the tea«'hing staff and for as many students as can be accommodated. It

contains 80 sin<.de rooms (each with a closet), a parlor, dining room, kitchen, laun-

dry, and r> hatliroonis. Provision is made for one student in a room.

The hiiid of the t'jinii is lolliiio- jtiid ty])ic:il of n hiroc .section of the

coa.st countios.

The soil is varied in character, comprisintr rich, black bottoms, adobe, loams, and
the rocky soil of the steei) hillside. The farm is traversed by Brissolero ('reek, the

full rijihts to which are deede<l to the school, and from which water may be used for

irrigation i)urposes. On the hillside, a half mile to the east and 350 feet above the

.«choo] buildin<rs, arc two springs which furnish pure water for domestic use.

The farm is in a thermal ])elt which is so free from frost that i-itrus fruits can be

grown. A. small orchard now on the farm contains bearing trees of apples, pears,

quinces, peaches, almonds, plums, i)runes, cherries, oranges, limes, and grai>es.

Though the nund)er be few, they ])rove that all the fruits named will thrive on the

school farm. The larger portion of the farm has been cultivated for many years in

the production of hay and grain. .Some portions are much depleted in fertility and
will furnish good experimental ground in demonstrating how such soil may be

brought back to its former productiveness.

The farm will be stocked with daily and beef cattle, swine, and

poiiltrv, and a number of farm building's will be erected.

Students are admitted at theatre of 15 3'ears and must have had pre-
vious training equivalent to the usual granmiar school course. The
course of study covers a period of three years. Tuition is free. The
cost of books, supplies, and la])oratory fees will be about $35 a year,
and room and board from $20 to $25 per month.

The school is under the manag-ement of a board of seven trustees,

including the governor and superintendent of public instruction as

members ex officio. Prof. Leroy Anderson, formerly instructor in

the college of agriculture of the Universit}^ of California, is at the

head of the faculty with the title of director.

Regarding th(» first session of this school. Professor Anderson, luider

date of Noveml)er 80, 1908. writes as follows:

Our school opened on Octoljer 1 with 15 .students, representing 6 of the coast

counties of California. Their ages range from 15 to 20 and they average in age as

old as freshmen in our universities. Of the number, 11 are l)oys and 4 are girls.

The work which the boys are taking consists of English, commercial arithmetic,

algebra, chemisty, botany, and i)hysical geography. The botany deals largely with

the two main topics of how plants feed and how plants grow. The physical geog-

raphy deals largely with soils, their formation, character, and constituents. Con-
siderable attention is also given to meteorology, with a detailed .study of tlu^ weather

bureau system. The other work of the boys consists of free-han<l and mechanical

drawing and carpentry.
The girls are taking special work. The academic work consists of English and

botany oidy. They also have free-hand drawing and sloyd. At least half of their

time is given to sewing and household economics. The latter half of the year they
will take instruction in cooking.
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Fig. 1.—Agricultural Education—Dunn County 'Wis.' School of Agriculture,

Students Pruning Fruit Trees.

Fig. 2.—Agricultural Education—Dunn County iWis. i School of Agriculture.
Students Taking Notes on Field Crops.
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Fig 1 .—Agricultural Education—Marathon County i Wis. ) School of Agriculture,
Sewing Room.

Fig. 2.—Agricultural Education—Marathon County (Wis.) School of Agriculture,
Carpenter Shop.
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An agricultural school of secondary grade has recently been opened
at Rutherford, Napa County. Cal.. under the auspices of the Youth's

Directory of San Francisco, a Roman Catholic oiganization. For a

number of years this organization has IxM^n sending bo\'s who had

graduated from the granunar grades of its city school to ranches

in diti'erent parts of the State, ])ut with unsatisfactory results. A
ranch of l.OOO acres has therefore been purchased, on which vineyards

"and orchards are being planted, and stock raising and dairj-ing are

being established with the aid of the students sent from the city

schools. A building with class-room laboratories and dormitories to

acconunodate 150 boys is now being erected.

The ]\Iount Hermon School, near Northfield, Mass., founded b}' the

late D. L. Moody, has esta) dished an agricultural department, and now

offers courses of instruction in that sul)ject. This stop on the part of

one of the largest secondar}" schools in the Fnited States will be a

matter of interest to those who are following the progress of second-

aiy agricultural education. It is the more significant from the fact

that the institution is not a technical school, and that this is the first

attempt to establish an industrial course. It is another indication

of the hold which this grade of agricultural education is taking.

The school has for some time had a farm of about 1,000 acres, which

is carried on quite largely with student labor. In consideration of

the low fate of tuition and ))oard, pupils are expected to work about

fifteen hours a week, and many of the boys have put in this time on the

farm. As now operated it is said to yield a good profit. Much of the

product finds a market at the boys' and girls' departments of the school

and the Bible school, which together have an aggregate of al)out 900

students. There is at present a dair^- of about 20(» cows, and fruit

orchards of considerable proportions, together with a cannery for

putting up vegetables, especially tomatoes, peas, and corn.

There has, however, been no theoretical instruction in agriculture

or horticulture. Mr. Harry Hayward, a graduate of the school and

for sevei'al months past assistant chief of the Dairy Division of this

Department, has now been called to the school as director of the agri-

cultural department, and entered upon his duties August 1. The

department will be organized into divisions for horticulture, dairying,

and field work: and courses will be ort'ered in ditterent branches of

agriculture, which it is understood will be mainl}' elective. In other

words, only such of the 425 ])()ys in the school as are especially inter-

ested in agriculture will be required to take the courses, although
others may )>e re([uired to work on the faim as heretofore.

It is ])laiuM'(l to carry th(^ farm on with student labor to even a greater

extent than in the past, with j)ra<-tical foremen at the head of the sev-

eral departments. As the school runs practically the year round, there

being three terms of sixteen weeks each, this plan will be feasible.

S. Doc. 148, 58-2 iO
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All cllort will !»»' iHjulc to iiiukr the iii>-tni(ti()ii as
j)i'iicti«'iil

as cxpori-

oiu'v and the coiHlitioiis smT(»uii(liii<^' the school will jjcniiit. A con-

t?id(Ma)»lt' luiinlxT of the ])ii|)lls conic li-oiii the tarmiiit'" districts and

expect to return to tlic farm, ami the course's will he planned with

special referenc*- to their needs. A\'itli the e(juii)nient already at hand

the opportunity would seem to he an umisual one for demonstrating^
the hiuh \alue of aLi'ricidtural courses in secondary schools.

In Massaciiusetts ari-an<'('inents are beine- miuh' to carry into effect

the provisions in the will of ()li\er Smith, which call for the estab-

lishment of an ag-ricultural school. Mr. Smith was hoi-n at Hatfield,

Mass., in 17T<>, and died in the same town in 1845, havinjjf amassed a

fortune then valued at $370,000. By will he provided for a num})er

of charital)le enterprises which have since been wisely administered

b}' a ))oar(l of trustees, and in such a maimer that the funds have

grow'ii until they reach a total of over one and one-thinl million dol-

lars. The provisions of Mr. Smith's w ill relatino- to the ag-ricultural

school do not permit of its establishment before December 22, ll»or>,

at which time the fund available for this ])urpose will be $300,000 or

more. The founder directs that this school shall ])e established in the

city of Northampton, Mass., and shall have in connection therewith

"a pattern farm
"
and an experimental farm. Since the Massachusetts

Agricultural College is located at Amherst, only s miles from North-

ampton, it is ver}' probal)le that the new school will be of s-econdar}"

grade and will be closely affiliated with the college.

The first annual report of the AVinona Agricultural and Technical

Institute at Winona Lake, Ind., founded in 1902, shows that 92 boj^s

were enrolled during its first session, of whom 57 came from the city,

21 from villages, and 14 from farms, and ranged in age from 14 to 22.

This school in founde<l iii)onthe asi-iuiniition lliat boyss^hoiild be^rin early to assume
a part of the responsibility for their education. To that end all students are required
to work on an average fifteen hours per week, which partially pays their expenses.
The labor of each boy is valued at 8J cents per hour.

Two hundred and twenty-five dollars will pay for board, room, heat, light, and
tuition for the year

—
thirty-six weeks. This amount will be decreased at the rate of

8J cents for each hour of labor performed by the boy.

The course of study covers two 3'ears in a preparatory department

corresponding to the seventh and eighth grades of the public schools,

and four 3'ears in an academic department, in which the studies will

be grouped in four courses entitled agriculture, trades, elementary

technology, and academic. The course in agriculture will begin in

the second year of the preparatory department and run through the

four years of the academic department, provision being made in the

last year for electives.

A substantial brick building, known as the Mount Memorial Build-

ing, has been erected for the school Avork, and there are also two
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dormitories. The school is under the management of a board of 21

directors and a faculty of 13 members.

In Elyria, Ohio, a city of about lo,0(»0 inhabitants, ]Mr. Lyman
Carrier, a g^raduate of the ]\Iichigan Ajiricultural College, has recently

been appointed teacher of sciences in the public high school, and an

elective course has been arranged in which agriculture is to be taught

in the third and fourth years. A class of T bo^'s, all sons of farmers,

elected this course the present school year. Instruction in animal

hus))andry. with special reference to dairy animals, is being given b}'

lectures, la>)oratoiy exercises, visits to farms, et<'. Later on soils and

farm crops will })v taken up. Of the 327 students in the Elyria High
School this year. 103 arc from the country. This work is being

watched with great interest, since in Ohio and in many other States

are high schools containing large numbers of country boys to whom
such courses, if successful, will appeal.

THE PRIMARY SCHOOLS.

The movement for the introduction of the teaching of agricultural

subjects into the primary schools made considerable progress during

the past year. This matter is being widely discussed in assemblies of

teachers and farmers and in the press. But better and more effective

than this are the actual trials of such instruction in the schools, which

are now going on in a number of places in different parts of the

country. The State legislatures are being affected ])y this movement

and already laws have ]:)een passed in a number of States by which

instruction in agriculture in the public schools is permitted or

encouraged. Such laws now exist in Alabama, Florida, Georgia, Illi-

nois, Louisiana, Maryland, Michigan. ^Missouri, North Carolina, and

Wisconsin.

The State superintendents of pul)lic in.struction are beginning to

tiike an active interest in this subject. Definite provision is made for

elementary courses in agriculture in the general courses of study out-

lined for the pu])lic schools in Illinois and Missouri. In Illinois this

course has been prepared l)V Prof. Eugene Davenport, dean of the

College of Agriculture of the Universitv of Illinois, and includes out-

lines and suggestions for a .series of simple observations and exi)eri-

ments on a variety of topics connected with the growth of cultivated

plants and with animal husbandry, arranged according to the months

of the school year and the vacation period.

In New Hampshire a similai- course has been prepared by Prof.

G. H. Whitcher. superintendent of schools for .several towns, and

recently president of the State Teachers' Association.

Provision has been made for the training of teachers in agricultural

subjects in the three State normal schools of Missouri, in county train-
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inii' scliools ill \\ isconsin and Michi<;!m. iiiid in smmiicr schools or

spocial t'oursos conncctt'd with :ii:ricuhiiiai coIIchcs in California,

CoiHUH-ticut. Missouri. New ^Ork. Noilh Cai'olina, Tennessee, aiul

Vir*;-inia.

A very iMtrrcstiM*^' woi'k is hcm^' (h)ii(' by Mr. (). .]. Kern, superin-
tendent of schools for Winn(>l)ai!fo C'ouiitv, 111. K\er\ ellort is belntr

made to secure the general improvement of the schools of this county
])\ increasino" the efficiency of the teachinir force, consolidatinir the

weak scliools. improving the school l)uil(litios and Mieir e(iiiipinent,

beautifying the school grounds, and securing useful district and travel-

ing libraries. But in addition to this the teaching of agriculture is

being directly promoted in a num})er of ways. Through meetings
and publications the tcnichers and the patrons of the schools are heing
shown the usefulness and the practicabilit}' of teacliing agricultural

subjects in the rural schools. The illustrated pu])lications entitled

"The Countr}^ School and the Country Child" and the '•^^'innebagoes"

bring out very clearly the features and progress of this work. The
school garden is being made a strong feature of the work at present,

and, in 1903, 70 district schools in this countv report that, the}' have

grown plants of some kind. In order to interest the farm boy and
his parents in this new movement for the ))etterment of the country

schools, Superintendent Kern organized a Farmer B03-S' Experiment
Club. This was begun February 22, 1902, with a membership of 37

bo3\s, and has grown until in November, 1903, it had 405 members.
The college of agriculture of the Universit}' of Illinois is cooperating
in this work. The work of the club is thus described b}' Superin-
tendent Kern:

The machinery of the organization is very simple. There is no elaborate constitu-

tion and by-laws to set forth in high-sounding terms what the boys are on earth for.

The county superintendent has a list of the names of the boys, witli the ])ost-office

address of each. Superintendent Rankin, of the agricultural college extension work,
has a duplicate list, and from each office go circulars, l)ulletins, and literature of

various kinds, the main ol)ject being to keep in touch with the boys and to interest

them more deeply in the beauty of country life nnd the worth, dignity, and scientific

advancement in agriculture.

After the organization < )f the clult it occurred to me that it would do a great deal

of good to have the l)oys and their parents go on an excursion to the agricultural

college and experiment station connected with the University of Illinois at T'rbana.

Rockford is 214 miles from Urbana, and we secure<l a rate of $2.50 for the round

trip. On June 5, 1902, 130 boys and 150 adults—nearly six coaches full—left Rock-

ford for Urbana, and on June 1, 1903, a second excursion, numl)ering 20-1 persons,

was run to the same place. Only 13 persons of the second excursion were members
of the first. The expectation is, if proper arrangements can T)e made, to continue

these excursions to the colleges of neighl)oring States. "We lio])c to arrange for an

excursion to the 8t. Louis Kx])osition in 1904.

While at the college of agriculture and experiment stations, the boys were shown
the laboratories where the work of testing and improving types of corn, treatment

and analysis of soils, propagation of plants, etc., was done. On the experiment farm
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tin- l)oyis were yhown the .nowiiif,' etDps and were tolil how they were ])eing cared

fur and what exi)eriniental work was being ihnw. Tlu-y inspected sugar l)eets, oats,

corn, soy l)eans, cowpeas, wlieat, and aUalfa. Some runts of the last-named plant

were pulle<l np and the l>(')y.s were sli(jwn where the bacteria deposit in the ground

the nitrogen whiih they take from the air.

Tlie live-stock department of tlie farm appealed strongly to the boys. They

insi)ected a model dairy barn. At the feeding yard.s they saw a bunch of steers that

were being fed a balanced ration that would make it possible for the cattle to bring

the top price in the Chicago market. The horticultural department was of more

than passing interest.

To l)e sure, it is too soon to say what tlie effect of these excursions will be. Some

of the l)oys had never been on a railroad train. Many more had never been out of

the county. We will w ait patiently for time to show results in quickened aspirations,

stronger charat'ters in growing boys, and a general uplift in the educational interests

of Winnebago County.
The experimental and observation work of the boys thus far has consisted in test-

ing vitality of various seeds, i)lanting corn and noting growth, testing for smut in

oats, experimenting with sugar beets, etc.

In making investigations with reference to smut in oats, each boy was directed to

go into four different fields and make three counts in the same field by placing a bar-

rel hoop over as many stalks of grain as the hoop might inclose, and then counting

and recording results. The percentage of smut was determined by the boys. Some

of the work that came under my personal direction showed a percentage of smut

from 3 per cent, the lowest, to 23 per cent, the highest. This was practical work in

arithmetic.

Each boy last year was given 2 jxjunds of sugar-beet seed by the experiment

station at Urbana. The department wanted to interest the ]>oys and see at the

same time whether sugar beets could 1je grown with profit in this dairy region of

northern Illinois. Some very fine beets were raised by the boys. They selected

specimens and sent them to the experiment station to be analyzed. The remainder

were fed to the stock on the farm.

The boys concluded that, if suflicient lielp could be secured at a reasonable wage,

sugar beets could be grown here with i)rofit. One boy kept an exact account of

labor, rent of ground, etc.—in short, the first cost of raising his beets. His plat com-

Itrised 45 square rods of ground. The total cost of cultivation, harvesting, and rent

of ground was $19.75. The number of bushels raised was 183, thus making the cost

a trifle over 10 cents per bushel. These beets were tested, the best of those received

at the experiment station showing 18 jier cent sugar and 86.7 purity coefficient.

This was practical work for the boys, and many of them have notebooks on the

present year's work.

At present, in Illinois the breeding of im[)roved types of corn is attracting the

attention of the farmers. Professor Hopkins, of the Illinois College of Agriculture,

is able to show results from experiments over a number of years that corn may lie

bred to produce a high percentage of oil, thus making it more valuable commercially,

or it may be bred to produce a high perci-ntage of protein, making it more valuable

for feeding purposes. The Illinois State Farmers' Institute gave to every boy of

Winnebago County wdio sent 4 cents in postage 500 grains of this high-bred corn.

Nearly 200 Ixjys of the exiieriment club sent for the corn last spring and planted it.

Each boy is expected to note all interesting facts about the growth of the corn and

make an exhibit of the 10 best ears at the county farmers' in.stitute next January and

ent<'r in competition for prizes already offered by the officers of the institute. This

is practical work to get them interested in approved types of grains ami in touch

with that great educational movement, the farmers' institute.
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Till' l>(i\ s iilsii iiiiikc ohsrrvatioiis iis In harn-ii stalks dI' rnrii in plats 100 hills S(|uare

ami I'oinpiitc llu- pfrcciilap'. Tin' timr lln' tassel and silk ajipcar mi a stalk <il" com
is iKitrd. It is notcxpcclcil tliat a lOyrar-nM Iniylic ('(inipiifd with a coiMiiound

microscope of 10, ()()() ilianicti'is and liaxf him know t he w hi ije ni\ sler\ ot life from

the stu<ly of a cross section of a L'lain <if pollen, and thai at a siiif^lc sittinj^. Nay;
ratluT have him use his eyi's a little ohservatioii this week, more next week, more

next year
—until the hahit of ohserviiig is tixid and silently there grows within him

the power to judge and he heeomes educateil l)eeause lie sees things with liis eyes.

During the past summer- the hoys have held nu'etings at various farms. * * *

Last winter during the annual meeting of the county farmers' institute a half-day

session was devoted to the interests of thi' hoys. Several memhers of the experiment
chib gave an aeeount of their work; f-ome of the fathers suggested how they might

help along the work of the cluli, while a few teaehers told Iniw the district school

might assist such an organization of hoys.
* * *

We are arranging a monthly lecture course for the J>oys' l'",xi)eriment Clul), the

Girls' Home Culture Clul)—now being organized, and the parents of Winnebago

Comity during the coming fall and winter months on one Saturday of each month.

This is made possible by a small appropriation from the county l)oard of supervisors

toward the ex^jense of securing speakers. The deficit will l)e made up somehow.

The lectures are all free and held in the beautiful auditorium of the new Memorial

Hall erected by the people to the memory of the soldiers and sailors of Winnebago

County, and dedicated l)y President Roosevelt last June.

The course, .so far, includes:

October: Corn Growing, by Professor llolden, L)wa College of Agriculture.

November: Stock Feeding, Dean Henry, Wisconsin CVillege of Agriculture.

December: The Kind of School for (V)untry People, by Dean Davenport, of the

Illinois College of Agriculture.

The remaining numbers will he provided for. It is the expectation to close the

coui-se in February with a lectnic on the X'alue of Birds to the Farmer, illustrated

with a stereopticon.

A similar club iov ))oys and oii-ls has been formed in Ohio, under

the auspices of the Aoricultural Students' Union of the Ohio State

University, and a number of clubs have lately been formed ni Iowa.

THE SCHOOL GARDENS.

The nature ana extent of the school-garden movement in this

country have alread}^ been presented in another place in this report

(see pp. 573-584.)

ELEMENTARY BOOKS FOR SCHOOLS.

Until quite recently one of the greatest hindrances to effective work

on behalf of the introduction of school gardens and elementary courses

in agriculture has l)een the lack of suitable text-books, manuals, and

reference books. This difficulty is now being rapidly overcome, and

especially during the past j^ear a number of useful books in these

lines have been published. Mr. D. J. Crosby, of the Office of Exper-
iment Stations, recently made a list of some of these ])ooks which are

useful to teachers and scholars, and this was published as Circular No.
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52 of this Ortic-0. Siiico it illustnito.s an iiiipoi'taiit step in the prog-
ress of the movement on behalf of agricultural education, it is given
herewith. (See also Development of the Text-book of Agriculture in

North America, p. 089).

The following lint of i>ul>li(ation.s is not comprehensive; it is purposely very much
abridged. It ha.s not been the aim to lint all the good works published on nature

study, school gardening, and elementary agriculture. Such a list would he so long
as to be confusing to both teacher and pupil. The aim has been rather to suggest a

few (1) books which would aid the teacher just beginning nature-study work to get

the proper point of view, (2) supplementary aids for the teacher, (3) interesting

nature stories for pupils, (4) up-to-date elementary texts on agriculture, suitable for

pupils in the last two years of the grammar school and the first two years of the high

school, and (5) publications which might serve as the nucleus for a public-school

agricultural library.

NATURE STUDY AND SCHOOL GARDENING.

BOOKS FOR TE.\CHERS.

Bailey, L. H. The Nature-Study Idea (New York: Doubleday, Page & Co., 1903,

pp. 159, figs. 2).

Goff, E. S. Principles of Plant Culture (Madison: E. S. (ioff, 1897, pp. 276, figs.

173).

Hemenway, H. D. How to make School (lardens (New York: Doubleday, Page &
Co., 1903, pp. XVI^107, pis. 8, figs. 16).

Hodge, C. F. Nature Study and Life (Lonilon and Boston: Ginn tt Co., 1902, pp.

514, pi. 1, figs. 196).

Jackman, "W. S. Field Work in Nature Study (Chicago: A. Flanagan Co., 1894,

pp. IV-' -129, il.).

SUPPLKME.\T.\RY RE.\niNG FOR TE.^CHERS.

Bulletins and Leaflets on Nature Study and School (iardening published by—
New Hampshire College of Agriculture and Mechanic Arts, Durham, N. H.

Cornell University, Ithaca, N. Y.

State Department of Agriculture, Harrisburg, Pa.

Rhode Island College of Agriculture and ]Mechanic Arts, Kingston, R. I.

Hampton Normal and Agricultural Institute, Hampton, Va.

Farmers' Bulletins puljlished bv the U. S. Department of Agriculture, Washington,
D. C:
No. 42. Facts About Milk. Pp. 29.

No. 54. Some Common Binls. Pp. 40.

No. 86. Thirty Poisonous Plants. Pp. 32.

No. 93. Sugar as Food. Pp. 27.

No. 95. Good Roads for Farmers. I'p. 47.

No. 99. Insect Enemies of Shade Trees. Pp. 30.

No. 111. The Farmer's Interest in (Jood Seed. Pp. 24.

No. 127. Important Insecticides. Pp. 42.

No. 128. Eggs and Their I'ses as Foods. Pp. 32.

No. 1.34. Tree Planting in Rural School (irounds. i'l). 32.

No. 154. The Fruit Garden: Preparation and Care. Pp.20.
No. 155. How Insects Affect Health in Rural Districts. Pp. 20.

No. 157. The Propagation of Plants. Pp. 24.

No. 173. Primer of Forestry. Pp.48.
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SITI'I.KMKNTAKY KKADINC KOK I'l IMl.S.

Buirou^rli'^. .lolm. Works i ISoston iiml New York: lIoiijrlitDii, IMiflliii c^ Co., 11

vols.-).

Burroughs, .Inlin. A ^'^llr in tlic Fii'lds
(
l>o.st<iii ami New York: Houghton, Mifflin

& Co., 1901, pp. .\ I V
1 220, pLs. 24).

Harrington, yi. W. Al.out Ihc \\'catlicr
(
Ni-w York: I >. Ai)i)lcton <^ Co., IHfH), pj).

24(5, il.).

iSeton, Krnes<t Thompson. Livi'sol' the Hunted (New York: Charles S(TibnerH' Sons,

1901, PI). :{()0, il.).

Seton, Ernest Thoinp.'^on. Wild Animals I Have Known (New York: Charles

Seribners' Sons, 1S9S, pp. HoS, il.).

Leaflets:

Blair, J. C. The Study of Horticulture.

Davenport, E. Tlie Study of Farm Animals.

Daven]>ort, E. The Studv of Agriculture.

Shamcl, A. D. The Study of Farm Crojis.

(Taylorvillc. III.: ('. M. Parker, 1901-190:5.)

ELEMENTAKV ACKIC^ULTURE.

TEXT-HOOKS.

For the Seventh and ICighth < irades:

Bes.sey, C. E., et al. New Elementary Agriculture (Lincoln, Ncbr. : The ITni-

versify Publishing Co., 190:5, pp. X] 194, ligs. t)2j.

Burkett, C. W., et al. Agriculture for Beginners (London and Boston: Ginn
& Co., 1903, pp. Xll-f 267, figs. 215 and frontispiece).

James, C. C. Practical Agriculture (American edition edited ])y John Craig..

New York: I). Appleton & Co., 1902, pp. VIII -| 20:^,, pis. 11, fig.s. 90).

For the Ninth and Tenth Grades:

Bailey, L. H. Principles of Agriculture (New York and London: The Mac-
millan Co., 1,S98, pp. XVI+300, figs. 92).

Brooks, ^^'. I*. Agriculture (Springfield, Mass.: The Home Correspondence
School, 1901, vol. 1, pp. XVII+199, figs. 55, map 1; vol. 2, p]). XXIV+201-
541, figs. 119, map 1; vol. ?,, pp. XXI+543-855, figs. 122).

BOOKS .\Nn miLI-KTINS FOK REFERENCE.

Bailey, L. H. The Garden-Craft Series. (New York: The Macmillan Co.)
The Horticulturist's Rule-Book.

Plant-Breeding.

The Forcing-Book.
The Nursery-Book.

Garden-Making. Suggestions for the Utilization of Home Grounds.

The Pruning-Book.
The ]*ractical (Jarden Book.

Bailev, L. H. (Editor.) The Tiui-al Science Series. (New York: The Macmillan

Oo.")

Bailey, Principles of Agriculture.

Bailey, Princiijles of Fruit-(Jrownig.

Bailey, Principles f)f Vegetable-Gardening.

Card, Bush-Fruits.

Fairchild, Rural Wealth and Welfare.

Jordan, Feeding of Animals.

King, The Soil.
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Bailey, L. H. (Editor)
—Continued.

King, Irrigation and Drainage.

Lodenmn, The Spraying of Piant^^.

Roberts, The Fertility of the Land.

Roberts, Tlio Farmers' Business Handbook.

Roberts, The Farmstead.

Voorhees, Fertilizers.

Watson, Farm and Poultry.

Wing, Milk and Its Products.

Bailey, L. II. Le.«.sons with Plants (New York: The Marmillan Co., lSfl9, pp. 491,

figs. 446).

Conn, H. W. Agricultural Bacteriology (Philadelphia: P. Blakiston's Sons & Co.,

1901, pp. 412, figs. 40).

Craig, John A. Judging Live Stock (Ames, Iowa: Published by the Author, 1901,

pp. 193, il.).

Decker, J. W. Cheddar Cheese ]Making (Madison, Wis.: Published by the Author,

1895, pp. 151, il.).

Decker, J. W. Elements of Dairying (Columlms, O.: I'nhlislied by the Author,

1908, pp. 114, il.).

Gurler, H. B. American Dairying (Chicago: Breeder's Gazette Print, 1894, pp.

267, il.).

Hampton Agricultural Leaflets (Hampton, Va. : Hampton Institute Press).

Hampton Animal Industry Leaflets (Hampton, Va. : Hampton Institute Press).

Hays, W. M., et al. Rural School Agriculture Bulletin 1 (St. Anthony Park,

Minn., Department of Agriculture, University of Minnesota).

Howard, W. L. IMant Propagation
—Some Phases of Practical Horticulture Adapted

to Use in the Public Schools (Colundjia, Mo.: Agricultural Experiment Station,

Circular of Information Xo. 13, 1902, pp. 50, figs. 20).

King, F. H. Text-Book of the Physics of Agriculture (Madison, Wis.: Published

by the Author, 1901, pp. 604, il. ).

Mumford, F. B. The Principles of Plant Production—The Seed (Columbia, Mo.:

Agricultural Experiment Station, Circular of Information Xo. 15, 1903, pp. 38,

figs. 11).

Snyder, Harry. Chemistry of Dairying (Easton, Pa.: Pre.ss of the Chemical Pub.

Co., 1897, pp. 156).

Snyder, Harry. Chemistry of Plant and Animal Life (Easton, Pa.: Press of the

Chemical Pub. Co., 1903, i)p. XVII-^406, il.).

Snyder, Harry. Chemistry of Soils and Fertilizers (Easton, Pa.: Press of the Chem-
ical Pub. Co., 1899, pp. 277, il.).

Van Slyke, L. L. Modern Dairy Science and Practice ( Harrisburg, Pa. : Departanent
of Agriculture Bulletin 104, 1902, pp. 127, il.).

Voorhees, E. B. First Principles of Agriculture (Xew York: Silver, I^urdett & Co.,

18fl6, pp. 212).

Wallace, R. H. Agriculture (Philadelphia: J. B. Lippincott Co., 1895, pp. 352, figs.

136).

Weed, C. M. Fungi and Fungicides (Xew York: (). Judd Co., 1894, pj). 228).

Weed, CM. Spraying Crops: Why, When, and How (New York: O. Judd Co.,

1903, 4. ed., pp. XI-^136, il.).

AVhitcher, (teo. H. An Outline Course in Agriculture for Pul)lic Schools ( ])urliam,

N. H.: rnblishfd by the Author, 1903, pp. 12).

AVoll, F. W., et al. Handbook for Fanners and Dairymen (Xew York: .Fohii Wiley
& S(ms, 19(W, 2. ed., pp. 437).

Course of Study for the Connnon Schools of Illinois—Third (ieneral !U'\ isiou ( Tay-

lorville, I11.:"C. M. Parker, 1903, pp. 219).
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Coll PM- III" Sillily I'lir Kiiijil ;iii<l Nillayc Srliools (Jcfft'i^nii ('ily, Mo.: Stiitr J>c|iini-

ni«'?it of l",(lii(ati<>ii, l!K)."!, pp. .'IL').

Kxprriiiicnl Staliuii Work ( Siil).«»'ricH <<i l-"aiiiici>' Hiillclins, I'.S. I )c(iarlmfiit uf

Ajjriciiltiin', Wasliiii;;tnii, I ». (1.).

Farnu>i>i' liullctiii.'^ (C. S. I >cpartiiitiit of A;,Micnlluic, Wasliiiit^lon, D. (".).

Select bulletins waiileil Iroiii complete list.

^lontlily List of rubliciiticjiis (Division of ruhiications, C. S. Iv-partineiit of Aj^riciil-

ture, Wa.shington, t). C. ).

Will be sent regularly to all wbo ai)])ly for it.

Yearbooks of the V. ^. Department of .Vgricnltuie, ^^'asl^Hltrtoll, I). C.

'Jbtaiii througli members of Congress.



FARMERS' IXSTITlTliS IX THl^. UXITl:!) STATl-S.

By John Hamilton,

Farmers' Institute Specialist, Office of Experiment Stations.

The demand for exact information of a kind to t)e of assistance to

the practical farmer has resulted in the establishing of farmers' insti-

tutes. The work has developed so rapidly and has reached such

proportions as to now be organized in almost all of the States and

Territories, and has attracted the attention of all who are interested

in the effort to improve agricultural conditions in the United States.

No common or uniform system has been adopted by the States, l)ut

each is conducting its Avork for the most part according to methods

inaugurated when the movement first began, and when there had been

but little experience to guide in their constitution.

The formation of the American Association of Farmers' Institute

Workers was the first attempt to secure uniformity. Through the

influence of this association the directors of institutes have had brought
to their attention the var^'ing degrees of success that have been secured

from the use of different methods, with the result that the most suc-

cessful are being generally adopted and thereby a greater degree of

uniformity is being secured. The action of the National Department
of Agricidture in taking up this work in a systematic way through the

appointment of a special officer to give his entire attention to aiding

in its development promises to be of service in this direction. The

fact that there is a central office to which application can be made for

information respecting institutes, and where statistical datii can be

gathered for the benefit of the State directors and institute lecturers,

will do much to bring al)out a closer union of the workers and greater

uniformity in their methods. During the few months in which this

office has been in existence, the farmers" institute specialist has per-

fected the list of State directors, and has secured a considerable amount

of statistical information that shows approximately the condition of

the institutes throughout the country. Expressions of interest in what

the Department is undertaking in aid of this work and many offers of

coop<Mation have been received from the State directors and institute

lecturers.

As a matter of record it ma}- be well to stnte tliat Congress, at the

request of the Secretary of Agriculture, provided at its last session
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foi' llie ;ipi>()iMtiii('iit of a I'annci-s' iiistituto spiH-ialist in tlw Ollice of

Expcriinciit Stations in tho Dcpailincnl of A^ritiiltiiic, and appi-opri-
uted tli(> sum of ii^r),0(Mi foi- tin- piu'pose of mt'otini,^ tlu; necessary

expenses. The duties of this officer, as stilted in tlie act niakin*,^ the

appropriation, are "to investi*;-ate and report upon the oroauization

and ])rooress of farmers' institutes in the several States and Territories,
and upon simihir ortj-anizations in foreign countries, with special suj^-

gestions of plans and methods for making such organizations more
effective for the dissemination of the results of the work of the Depart-
ment of Agriculture anrl the experiment stations and of improved
methods of agricultural practice.

" The institute specialist entered upon
Ms duties on the 1st of April, V.H)?>.

Inasmuch as there has been no precedent to be followed or plan for-

nudated, it was necessary lirst of all to define the character and outline

the scope of the work that the institute officer should undertake. It

was manifest that the relation of the Department to the institute work
in the several States must of necessity be largely advisory and in the

waj of securing and sending out to the State authorities information

respecting the condition and progress of the work throughout the

country.
It was agreed that every effort should l)e made to strengthen the

work in each State l)y aiding in perfecting their institute organizations
and by assisting- in improving and increasing their lecture force, and

that the channels through which the Department ought to operate
should be those which each State has created for the management and

control of the institute work within its limits.

As soon as this had been settled the work of securing definite infor-

mation in regard to the condition of the farmers' institutes in the several

States was taken up. Requests were sent out to the State directors

asking for copies of the laws under wdiich the institutes are organized
and operated in their States, and also for information as to the amount
of money availalile for institute purposes for the year ended June 30,

1903, as well as for that ending June 30, 1904. There was general

response to these inquiries, and copies of the law^s have been secured

and arranged for publication.

A comparison of the laws and of the reports of the superintendents
in States in which institutes exist shows that the control of the work

throughout the country is by no means uniform. In 21 States and

Territories the management is in the hands of the State boards of

agriculture or boards of similar character-. In 21 States and Terri-

tories it is in the hands of the agricultural college or experiment
station officers, and in 5 others the control is vested in special boards

constituted for the purpose.
In a number of States the local institutes are organized under laws

which specify their duties and prescribe their form of organization.
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In such States, tliorot'ore, the local institute organizations are i)crnia-

nent in their character and are obliged to report annually to the State

superintendent, showing that they have complied with the laws con-

stituting them, l)efore they can receive an}- appropriation for their

support. In a few States no local hoards of institute officers exist,

but the State director selects from year to year a correspondent in

each county, and to these correspondents the work of advertising the

meetings, selecting local committees, renting halls, and other prelimi-

nary ari'angements is committ«Hl. All of the directors recognize the

need for some form of local assistance to relieve them of minor

details, and the tendency is in the direction of legally constituted

county societies, or institutes, to take charge of the purely local work,

leaving to the State ofHcers that of providing for the districting of the

State into sections, fixing dates of institutes in the several sections,

and of supplying to each a corps of speakers selected and paid Ijy the

Stiite director to assist in conducting the institutes.

Fourteen States held annual round-up institutes last j^ear. In some
instances these meetings were confined to the lecture force. In others

the local directors of institutes wore also included, while others

included in the round-up meeting lecturers, local managers, and the

general farming pu))lic. In all cases the directors have found that

these aimual meetings of the workers for conference have been highly

advantageous in creating enthusiasm and in securing greater uniform-

ity of method among those who are intrusted with the organization
and conduct of the work. Prominent lecturers and specialists from
other States are frequently invited to these meetings, who present new
methods, found to be successful elsewhere, for the consideration of

their hearers.

NATIONAL MEETING OF INSTITUTE WORKERS.

A meeting in many respects similar to the State round-up was held in

June, 11>08, by the American Association of Farmers' Institute Workers,
at Toronto, Canada. Seventeen States of the Union were represented

])y delegates, and several of the Provinces of the Dominion of Canada.

A full stenographic record of the proceedings was made and has

been published as Bulletin No. 138 of this Oftice. One of the most

important subjects brought l)efore that meeting was that of interesting
the sons and daughters of farmers in the institute work. Facts were

piesented showing that it is possible to interest the boys and girls of

the country in agriculture so as to secure their attendance at the insti-

tute meetings, and that it is also possible to induce many of them to

enter upon a course of study suited to fit thenj to enter the agricultural

college of their State. This feature of the institute ought to be care-

fully considered and some method devised that can be generally

adopted which will create in the minds of young people a desire for



()88 KKPOKl" OF OKKIOK (>K KXI'KKIMKNT STATIONS.

and !i Itcttcr approciation and knowlcdo-o of farm operations, and that

will lead (licin to the aj4"ric'ultural college tor the infoi'niation wliicli

the\' need. One means that has ))oen found oti'ective in seeuriiii'- the

results indicated is that of prescri})in^ some simple experiments in

the <>Towin«;' of crops, to be conducted by country children, upon
which each is to report to a subsecfuent institute and su])mit .also a

samjjle of the product in competition for some prize or other award

in recognition of its merits. The close attention demanded by the care

of a jirowin*^ crop during- the season develops powers of observation

that Ix'come more discriminatino- and acute each year, and leads

eventually to the desire for and the careful study of literature which

explains the scientitic phenomena involved in the operations which

they have conducted. The principle which this method of developing
interest involves is capable of api)lication in a great variet}' of wa}s,
and is the lever that must be used if the children of farmers are to be

lifted out of the monotony and drudger}^ of the old farm routine.

INTEREST INCREASING.

The interest manifested in the farmers' institutes is seen in the

action of the legislatures of the several States and of the officers hav-

ing control of the work in making appropriations for their support.
Amounts varying from $35 in the Territory of Hawaii to $20,000 in

the State of New York show the extremes, the aggregate for the 45

States and Territories reporting being $187,220, The appropriations
for the coming season, as shown by the reports of 40 States and Ter-

ritories, amounts to $210,975. If the States not reporting appropriate
sums equal to those of last year, the total for the coming season w'ill

reach $214,729, or $27,503 more than w^as appropriated for the 3^ear

just closed. It ma}^ be of interest to know that where the institutes

have been longest in operation the appropriations are correspondingly

large. New York $20,000; Pennsylvania $15,000 for the past sea-

son and for the next year $17,500; Ohio $16,981; Wisconsin $12,000;

Illinois $18,150; Indiana $10,000; Minnesota $10,500; Michigan

$7,500. Other States with smaller agricultural population have been

equally liberal: West Virginia $5,451; Vermont $5,000; Maryland

$4,000; Maine $3,000; Florida $2,500, and California $4,000.

Institutes were held in all of the 52 States and Territories excepting
6—3 States and 3 Territories. The attendance has been increased over

that of last year, the reports showing 904,654 for this 3^ear as against

819,999 for the previous year. The real advance numericall}^ is greater

than these figures indicate. The method of computing averages for

the attendance was changed this year upon the recommendation of

the American Association of Farmers' Institute Workers, with the

result of reducing the number reported in the four States of Pennsyl-
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vaiiia, Micliigiui. Idalio. and North Dakota l»i>,481. That this falling

off is not roal, hut is occasioned hy the new method of averaging, is

shown ])y the fact that these 4 States held 126 more institutes this year
than last, showing conclusively that the interest is increasing instead of

diminishing, as the figures unexplained would indicate. If this cor-

rection is made, the attendance for the past year exceeds that of the

previous year b}' 1S4,136.

The total number of institutes was 8.17!'. One thousand three hun-

dred and tifty-nine were one-day institutes; 1,687 were two-day, and

77 were three-day and over. A more accurate understanding of the

amount of work accomplished is shown ])y the number of sessions held,

which amounted to '.•.r)7o during the year. These meetings were

addressed \)y 924 lecturers employed by the State directors and b}^

al)Out three times as many more emphn^ed by the local managers of

institutes, making a total approximating 4,000 persons who gave
instruction at the institutes during the year. One hundred and

ninety-six of these were members of the agricultural college or

experiment station staffs, who contributed 1,666 days of time to this

work, attending in all 752 institutes.

EXTENSION OF THE WORK.

The agricultiu-al population of the United States was not less than

27,000,000 at the date of the last census. Before this large number of

our citizens can be brought in touch with the institute movement, it is

manifest that it will be necessarv to greatlv extend the work and effect

an organization that will be compact in its structure and systematic in

its operation, having definite plans for coming into contact with every
farmer's family and for bringing to these workers in the field of agri-

culture the precise kind of information which the individual most

needs.

The necessity for a greater mmilier of competent lecturers to give
instruction in institutes is felt in ever}" State. In response to a cir-

cular letter recently sent out to the directors of institutes asking for

the names of lecturers who have been in theii" enn)lov during the pre-

vious year on the State lecture force, there have been received some-

thing over 850 names. An examination of the reports of 623 lecturers

sliows that 2S7 of them had college degives, 188 had taken ]iartial

college courses, 108 had the advantage of normal or high school train-

ing, and UO were practical specialists, having had ordinary educational

advantages. Five States each reported over 50 members on their lec-

ture corps: lo States between 20 and 50; 12 States report(>d between

10 and 2(t; 12 States reported between 5 and 10. One Stiite reported
l)ut 1, and another large agricultural State onl}' 3. A number of States

reported scarcely any names outside of those of persons coimected with

their agricultural college or experiment station staff's.
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It is rlciir tliat (lie lirst j^ivjit need is some ctioctive iiicthod for

iii('r(':isiii<>- (lie miinhi'r of tcsichors ciipahlc* of t^'-ivino- instruction uloiij^

tlu> lines of ayriciiltund scioncc. Tlu' munhor of spcciully educated

and carefully traiiunl instructors in a<^riculturo is at present liinitod.

Many of the most conipctent men graduated l)y the at^ricultural col-

legos each yi^ai' are heinjj;- eni^aged l)y the colleges and stations for the

work of insti-uction, while others are employed in directing farm

ojjerations on a large scale for eom})anies, or on the estates of wealth}'

capitalists, and are therefore fully occupied with the duties that they

have assumed. Their time is thus preempted in a way that makes it

impractit-ahle for them to devote any considei'able portion of it to the

oeneral work of educational extension in the institute^ field.

It will doubtless l)e many years l)efore a sutticient numl)er (jf highly

educated and liberally trained scientists can be had to supply the

demands of the institute work. On the other hand it ndght ))e possible,

through the cooperation of the agricultural colleges and experiment
stations and the National Department of Agriculture, to equip a large

number of practical men along at least one line, or in a single specialty,

so as to make them capable teachers in that respect. To do this there

should l)e oro-aniz(^d some system ])v wliich men who have made a life

pursuit of some phase of agricultural practice can be discovered and

can be furnished with the latest and best information relating to their

specialty. These men should be sought out in every State, their names

listed and correspondence opened with the view of interesting them in

perfecting their education.

To this end courses of study might be prepared b}' the agricultural

colleges and by this Department under the correspondence system,

which would enable these specialists to supplement their practical

experience with the scientific training that each needs for the eft'ective

presentation of that which he undertakes to teach. It might l)e well

also for the agricultural colleges to consider the practicability of estab-

lishing normal courses for farmers' institute instructors which would

enable the institute lecturers to attend certain lectures and engage in

appropriate studies and courses of reading, not for general culture,

but for information along specific lines, permitting each student to

select topics relating to his specialty. From time to time the body of

students in attendance upon these institute courses could be assemlded

for general lectures upon the art of teaching and the practical methods

of institute work. Examinations could be required of each student in

the specialty which he has selected, and a suitable certificate of pro-

ficiency be given b}' the college which would be of service in securing

invitations for institute engagements. This course ought perhaps to

extend through several weeks and include a system of laboratory and

field practice that would give the students some insight into the methods

pursued in research work.
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COOPERATIVE EXPERIMENTS FOR INSTITUTE LECTURERS.

The ti'aiiiiii<;' of lucu lor lecture serviee ctm iilso be ii.ssisted
l)}'^

cooperation on the part of the experiment stations. Original research

work must always be in the hands and luider the control of men of the

hi<4lu'st scientific al>ility, ))ut the verification of results which the}' have

ol)tainetl and the demonstiation of truths which the stations wish to

disseminate could be greatl}' assisted ])y availing themselves of care-

ful, practical specialists working under station direction in various

localities throughout the State. Such cooperation has been tried in

several of the States and in the Province of Ontario, Canada, with

results that are convincing as to their value to the State and as to their

strengthening influence upon the individuals who have conducted the

work.

An instance is given where experimenters numbering 3,845, located

in all parts of a province, have recently reported to their experiment
station the results of their work for 1903, which was planned and

directed ])y the station officers. Fruits, grains, vegetables, grass crops,

and animals have been tested in this way simultaneoush' upon all

soils in man}' localities and under var3'ing conditions. The results

compared and tabulated have been of great value to the citizens of the

several districts embraced by these experiments. Inasnuich as this

work was begun under the impetus given to inquiry and research by
the farmers' institute movement and has lieen carried into effect by
selected citizens who have been identified with the farmers' institute

work, it may be of service to quote from a recent report of the work

of the Ontario Agricultural and Experimental Union, made by its

secretary :

Tfie number of experimenters engaged in the cooperative work lias increased

from 12 in 1SS6 to o,845 in 190;>. In aj^riculture alone tliere have been 31,051 dis-

tinct tests made tliroughout the province since the work was started 18 years ago.

Tiiese tests have required about 148,537 separate plats. The increase in the number

of experimenters in agriculture can be seen from the following figures, wliich show

the exact numbers actually engaged in the work in each of the several years: 188G,

12; 1887,(10; 1888,90; 1891,203; 1892,754; 1894, 1,440; 1890, 2,425; 1901, 2,760; 1902,

3,135; and 1903, 3,845. In horticulture the cooperative work was taken up by 15

experimenters in 1888 and by about five liundred experimenters in 1903.

The secretary, in a letter of November 19, 1903, in commenting

upon this work, states—
That the cooperative experiment work along the various lines of agriculture

which is being comlucted by the Agricultural and Experimental Union is exerting an

inthu-nce which is wholesome in its character, extensive in its oi)eration, ami far

reaching in its results. It tleals with the agriculturists themselves, as well as with the

materials which are useil in agriculture; with living, thinking, active men, as well as

with soils, fi-rtilizers, jjlants, trees, and animals. Its tendencies are to improve men
and to help men improve agriculture. It opens up a channel through which souiy

S. Doc. 148, 58-2 11
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(if till' lic.'^t iiKitfiial III' llic I'XjH'rimeiit stillioii can lie linm^lit to tin- lioiin's of ex-Htu-

ili-iits of tlu' Ji;,'ricultnral collcirc and f)f otluT farniors; it inukt-is diicct application of

till- information piincd at the ntution l)y liavinj^'experinu'ntH condnctt'd on hnntlrods

and evi'u thousands of faniin, and it syHtoniatizcs the cooperative work in hucIi away
that the results of tlioso experiments, whieli liave lieen conducted with care and

accuracy, can be sumMiarize<l an<l made into valuaMe rejiorts for Die ^uidanc*! of

farmers }j;eneraily. i'erhaps tiio j^reutest advantage of tlie cooi)erative experiment
work is that it lielps the best farmers to help thevnselves and to help others. It

combines in an admirable way the training of the hands and the training of the

intellect, and is oni' of tht! greatest educational features which has been introduced

throughout the rural district.>j in recx'ut years.

The boiu'tic'ial l•('sllU^s that have come ffom this inothod of e(hicatinsr

the farminjr people arc so conHpicuoii.s tlirouo'hout the locality in which

it has been tried as to be remarked \)y all intellij^ent travelers who
visit that section. That research work is the first dut}' of the experi-
ment station is unquestionably true. It is also true that the carrying
of the results to the people who need the information which has been

secured is likewise a dut}'. Whether this shall ])e accomplished through
the dissemination of literature, the sending out of station otKcers to

publish the information before farmers' institutes, the use of intelligent

citizens in cooperative experiment Avork, or all three of these, is a (pies-

tion to be determined by those to whom has been committed the work
of experimentation by their several States, and it is gratifying to

know that the colleges and stations recognize their duty and responsi-

])ilit3' in this direction, for in 21 States and Territories the farmers'

institutes have been committed to the management of the agriciiUiiral

colleges and experiment stations, and during the past year, as haselse-

Avhere been stated, 106 different members of these institutions have

given instruction in agriculture in the farmers' institutes of this

country.

THE FARMERS' INSTITUTE AND THE COMMON SCHOOL.

The institute movement was inaugurated for the improvement of the

adult farmer. Its work among adults has been very valuable not only
in assisting the farmer in correcting defective methods and in apply-

ing newl}^ discovered principles in the prosecution of his art, but also

in showing him how much there is of information respecting agricul-
ture that could be imparted to the youngest child if the opportunity
were given and competent teachers employed.
The adults whom the institutes have been instructing are the con-

trolling forces in the several localities in which they live, and have

power to change the methods now in use in the conduct of their public
schools. The campaign of the education of these men has brought many
to see the value of the scientific truths in agriculture that have been pre-

sented, and they are gradually coming to insist that this same kind of

instruction shall be given to their children in the rural schools.
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The eiiiictini'Mt of laws in .some of the State-s piovid'mj;- for the con-

solidation of schools ill the rural districts is a stop in this direction,

and is a i(>sult duo in threat part to the a<;itation of the subject of

agriculture in the public schools by the farmers'' institute lecturers.

State after State has come to regard with growing solicitude the situ-

ation of the youth in the country homes, and is earnestly striving to

supply ocpial educational advantages to the rural districts that the

towns and cities now enjoy. The one plan agreed upon as promising
most in this direction is that of the consolidation or concentration of

the ungraded crossroads schools into a well-organi/ed, equipped, offi-

cered and central-graded school, to which scholars living bevond easy

walking distance arc conveyed in vans.

It is now clear that the work of instruction in agriculture, if it is to

ultimately revolutionize the art, can not be confined to teaching

grown-up scholars, but must be begun between the ages of G and 18

years, and one of our great agricultural States has come to an appre-
ciation of this fact. In that State the superintendent of public instruc-

tion has made it obligator^' upon the part of teachers in the pu])lic

schools to be prepared to pass an examination upon natural science

subjects which relate to agriculture, and in that same State professor-

ships of agriculture have been introduced into the normal schools.

The future lines of development of the institute must also unques-

tiona])ly 1)0 in the direction of reaching the 3'oung people who are

stai'ting out in life, and immediate steps should be taken to adapt the

institute for the efficient performance of this new work. Koference

has already ]>een made in this report to one possible method that

could 1)e used b}' the institutes in interesting and instructing country
children.

THE INSTITUTE FIELD.

The field covered by the institutes is wide and the movement is yet
in its infancy. Much better methods, more comprehensive as well as

more ellicient, will have to be employed before the work can be per-
fected. The pro])lems that are involved in meeting the recpiirements
of agriculture in an educational sens(^ are such as will tax the resources

and thought of the best-educated leaders of our time. It is not too

early for this Department to begin to plan for shaping and assisting
the great work that has been developing so rapidly in recent years.
This obligation has been recognized in })art in providing a special
otlicer to gather information and render assistance to the several

States.

An outline of the work that can be undertaken by the Department
with the means now at its command was presented by the institute

specialist liefore the Amei-ican .Association of Farmers' Institute

Workers, at its recent meeting in Toronto, in answer to the (juestion
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I low tlio National Dcpartinont of A^^ficulturc may, tiii'oiij^li its insti-

tute ollicci-. assist tin' State institute ni(M'tin<^"s." Tliat j)ortioii of (lie

])a|M'r which jjives specitic answers to the (juestion just stated is

incorporated in this i-cport, and is as follows:

Tliere are tlirci! dititiiict classes uf ])euj)le iii>nn wIimmi llic life ami progress of tlic

farmers' institute deiieiids:

(1) Tlie State diri-ctor of institutes or j>ers<>n in Lr<'n('ral cuntrDl;

(12) The liical manager of institutes coinprising tlic local hoard;

(3) The lecturers or teachers who undertake to instruct the people in the art and
science of agriculture.

The De]>artiiient can assist the State director or other officers in charge of the

fanners' institutes in a State—
(1) By furnishing liim with datii respecting the methods of conducting the institute

work in other States;

(2) By keeping him informed in advance as to tlic jilaces selecttid ff)r institutes,

the dates upon which they are to be held, and Ihe speakers who are to be present
in all of the States;

(3) By j)lacing him in comnnuiication with the institute lc<-turers of the country;

(4) By aiding in securing the interest and cooperation of agricultural college and

experiment station experts in his work;

(5) By sending ex]>erts either from the Department of Agriculture at Washington
or from such of the corps of agricultural college and experiment station men as may
be availa])le, to assist him in his institutes;

(6) By suggesting methods for local organization;

(7) By educating lecturers for institute work by means of correspondence through
the Office of Experiment Stations and Ijy bringing them into communication with

experts to give them instruction in the latest and most reliable discoveries of science

along the line of their specialties;

(S) By publishing an annual report giving a synopsis of the institute work, its

character and jirogress in all of the States.

The Department can be of assistance to the local managers, through the agency of

the State directors—
(1) By sending them institute literature;

(2) By suggesting effective methods for advertising institute meetings;

(3) By furnishing model forms of programmes;

(4) By suggesting topics for discussion;

(5) By suggesting mi'thods for creating and increasing interest in farmers' institutes;

(6) By furnishing (juestion-box material;

(7) By calling attention to subjects that should be excluded from their institutes.

The Department can assist the institute lecturer—
(1) By placing him in connnunication with the director of institutes in other

States;

(2) By bringing him into correspondence with scientific experts in the line of his

specialty ;

(3) By opening a correspondence school in the Office of Experiment Stations for

institute lecturers;

(4) By using its influence in securing and providing at least some help for a course

of instruction for the institute lecturer by the agricultural college of the State;

(5) By using its influence with station officers to provide f(jr an annual visit to the

State experiment station on the part of the lecturer for the study of methods of

experimentation and for familiarizing him with the work of his station;

(6) By arranging for an annual meeting of lecturers at the Office of Experiment
Stations in Washington for conference and for the study of the w'ork of the Depart-
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ment of Agrunlturt". The Department, moreover, will welcome individual leeturers

at any time and for any period who come to Wayhinj^ton either as casual visitors or

for purposes of study;

(7) By sending liim the publications of the Department of Agriculture;

(8) By sending him lists of the experiment shition bulletins of the several States;

(9) By sending him lists of the rt'])orts of the State departments of agriculture;

(10) By supplying him with charts relating to soils, cattle feeds, fertilizers, the

composition of crops, etc., so far as the Department is alile to furnish them;

(11) By sending him lists of books which relate to his specialty;

(12) By interi'sting him in and securing his attendance at the American Associa-

tion of Farmers' Institute Workers.

These are some of the more obvious and direct ways by which the Department

may a.«sist the State institutes.

There are others not so direct but equally effective, such as, for instance, by
endeavoring to influence the normal schools to introduce the study of agricultural

science into their curricula, and the State and county teachers' institutes to devote

some time to nature-study topics instead of conlining their schedules, as is too often

the cai^e at jiresent, to the i)resentation of worn-out and soporilic tliscussions on

aljstract questions of psychology; by urging State boards of education to exert their

influence in behalf of better rural schools; by urging State and county agricultural

societies to make their exhibits educational and helpful instead of commonplace or

a mere miniature copy of their weekly local markets; by imlucing granges, alliances,

and farm clubs to send representatives to the institute to take not«s of the discussions

and rei)ort to their societies, or better, to secure the attendance of these organizations
en masse.

CONDITION OF THE INSTITUTE WORK.

Ill order that the condition of the institute work throiio-hout the

country might be a.scertained, the following blank form, accompanied
by a letter addressed to the officers having general charge of the insti-

tutes in the States and Territories, was sent out requesting them to till

in the blanks with appropriate replies to the questions asked and to

return them promptl}' to the Office of Experiment Stations. The
time covered ])y the report corresponds with the fiscal year of the

Department, which ended June 8(), 1903.

Form of Report.

Rejxtrt of the director of farmers^ inntitiUex for the Slnlr of for the year endfd June

30, mos.

1. Total number of institutes held during the year ending June 30, 1903, .

2. Number of one-day institutes, ; two-day, ;
three or more days, .

3. Total numlicr of sessif)iis, .

4. Total attendance, computed by taking the largest attendance at any one session,
f(jr each institute, .

5. When did your institute season begin?
f). WlK'udid it end?

7. ( )n what basis are the institutes apportioned to the several districts in your State?

H. On what basis are your funds distril)uted in aid of institutes?

9. What proportion of the local expens(>s do you, as <lirector, pav?
10. If these expenses are provi<led for locally, what is the sy.steni?

1 1. Does the State make appropriation I'ur institutes?
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IL'. If so, ^vIlat was llic Miiiiniiiriiitiim las) year? . ^^'lKl^ aiiw unit is appropri-

ated for tlic coining; year?

IH. To whom is tlic a])propriation made payal)le?

14. Have you any other fuiuls for institute iMuposes outside of the State appropri-

ation?

15. If so, give the soun'es and tlie amount? .

Ifi. AVhat \va.s the total eo.st of your institutes for the last institute season?

17. Wliat wa.s the cost per ses.sion?

18. P.y wliom is llu^ State director ap]ioiiited?

19. For wliat i)eriod is lie appointed?
20. What other duties does he liave in addition to liis work as director?

21 . What olhce assistance does he have as director?

22. What salary docs the director rccciv(>?

2.'^. From what fund is the salary paid?

24. From what finid arc the office expenses paid?

25. What provision is mad(^ for lucetini,' tiie cost of postage, i)rinting, and

advertising?

2(). To what I'xtent do you, as director, attend your institutes?

27. Do you take a place regularly on the programme as a lecturer?

28. To what extent do you arrange the dates, places, and programmes for your
institutes?

29. Do you publish an announcement of the dates, places, and speakers before your
institute season begins? . If so, how long in advance?

30. Do you liave any sjieeial or leading topic prescribed for discussion in every

institute held in your State? . If so, what was the topic last season, and what do

you propose for the coming season?

31. Do you have any definite plan for conducting the question box? . If so,

what is the plan and how do you secure its ol)servance ])y the local managers?
32. Are any institutes held by localities or organizations independent of your con-

trol? . If so, how many?
33. Under whose auspices are these independent institutes held?

34. Give an estimate of the attendance the i)ast year at the indejiendent institutes?

35. Do you encourage their continuance? . If so, in what mannerdo you exhibi'^

your interest?

36. Do you publish a report of the proceedings of your institutes?

37. If so, give your method for securing tlie rei>orts of tht^ proceedings, the num-

ber you publish, and the method of their distribution .

38. Who appoints your State lecturers?

39. What compensation do they receive?

40. On what basis is the compensation rated?

41. What proporticju of the time of the institute is given to the State lecturers?

42. How many state lecturers do you supply to any one institute?

43. Is the State lecture fon^e present at your institutes selected according to any
definite 2)lan? . If so, what is the plan?

44. Do you have rest or vacation i^eriods for your lecturers during the institute

season? . If so, how often do they occur and for what length of time?

45. What is the method of selecting the presiding oflScer of the institute?

46. What is your method of advertising the institute?

47. Where are your most sucx-essful institutes held, in the town or country?

48. Do you hold sessions specially for women?
49. If so, what is your method and degree of success?

50. Do you have exhibits of agricultural implements or products at your institutes?

51. Do you have more than one set of institutes in operation at the same time?

52. If so, how many, and w'hat plan have you adopted?
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53. Do the transportation companies grant you any conceHsions? . If ho, to

what extent?

54. What assistance does your State agricultural college furnish in institute work?

55. What assistance do you receive from the State agricultural experiment station?

56. What is your form of local organization for institutes?

57. Do you lind it to be satisfactory?

58. Do your county fair and agricultural societies take any part in your insti-

tutes? . If so, to what extent?

59. Do the county superi)itendonts of schools, school directors, or teachers assist

you in your institute work? . If so, to what extent?

(iO. What are your institutes doing to improve the condition of your rural schools?

61. What are your institutes doing to improve the condition of your country roads?

62. Do you ever visit institutes in neighboring States?

63. Have you visited the liomea of your lecturers to see the condition of their

surroundings?
64. Do you require that your lecturers submit their addresses for criticism to make

sure that they are scientilically correct?

65. :\rc^ you a member of the American Association of Farmers' Institute Workers?

66. What special new features have you introduced into your institute work dar-

ing the past season, and with what results?

()7. Do you liold an annual round-uj) institute? . If so, do you limit the pro-

gramme strictly to the discussion of institute methods, or is it general?

68. Wliat can the Office of Experiment Stations do to assist you in making your
work more effective?

(Name) ,

(Address) .

Replies have been received from almost all of the directors—some

fjuite complete, others but partial, and one failed to respond.
The statistical data herewith presented have been secured from the

State directors of institutes, the reports of the presidents of the agri-

cultural and mechanical colleges to the Secretar}' of the Interior and

to the Secretaiy of Agricidture, from bulletins and programmes issued

by the State institute directors, and from information secured by per-

sonal visits by the institute specialist.

The purpose has been to present as complete statistics as possible in

order that those who are interested ma}' have information that is full

and reliable, and also that they may be informed as to the precise

character and extent of the work and the methods pursued by the

several States in conducting it.

Out of 44 States reporting the source of income for institute ])ur-

poses, the institutes in 3H of them are supported by appropriations by
the Stiites, 10 are sustained by local subscriptions or by agricultural

college or experiment station assistance, and 1 receives appropriations
))oth from the State and the agricultural college. This shows that there

is in almost all of the States a feeling of responsibility on the part of

their legislatures for the support of the farmers' institute nu)\ement.

The few Stat(»s in which no State aid is now given will no doubt in the

near future b(^ brought to contribute from State funds.
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Ill rcpK to (lie <iu('sti()ii Jis
"
to what oxtont (lir State director attends

his institutes," 24 repl}- that tliey have attended all or nearly all, 4 do

not attend, and 12 attend part of the time.

To the query as to "whether the State director takes a place upon
the rej^ular })r<)<ri-anune," 21 replied aflirniatively, 13 that tlu^y do not,

and 4 that they permit theii" names to l)e placed on the pro<,n-ammes

occasionallN'.

Out of 3V> replies to the question as to "whether the State director

arranges the dates, places, and progiammes for institutes," 27 state

that they complete all ari-angcments, 5 that this work is done b}' local

conmiittees, and 7 that it is effected I)}' cooperation with the county
authorities.

To the question "Do 3^011 publish an announcement of the dates,

places, and sp(>akers before 3'our institute season berrins," 20 replied

that they publish these facts, and 10 that the}' do not.

Out of 81) who responded to the inquiry as to "whether thej^ pre-

scribe special or leading topics for discussion in the institutes," 13

replied that they do, 25 that the}^ do not, and 1 that ho does so

occasionall3\

I To the question
" Do you have an}- definite plan for conducting- the

question box," 9 replied that they had, and 31 that they had not.

I Out of 40 States, 21 publish the proceedings of their institutes

either in whole or in part, and 19 make no provision for publication.

Thirty-one reports show that in 20 States the lecturers are appointed

directly b}^ the superintendents of institutes, and in 11 of the States

the}^ are appointed l)y boards of agriculture, regents of the university,

or b}' institute committees.

The compensation allowed to institute lecturers is reported b}^ 32

directors. In 10 of the States their expenses only are paid. In 7

they receive from $15 to $50 per week and expenses. In 15 they

receive from $2 to $10 per daj^ and expenses.

In answer to the question
' ' AVhere are j^our most successful institutes

held, in the town or country," 24 reported in the "small towns," and

15 stated "in the countr3^"
Institutes

"
specially for women" are held in 15 of the States report-

ing, none being held in the other 25.

In all of the States reporting, 43 in number, the agricultural colleges

furnish lecturers for the institute work, and out of 44 States reporting,

43 experiment stations participate in lecturing before farmers'

institutes. ^

Thirty-eight replies were received to the question,
" Do your county

fair associations and agricultural societies take part in 3'our insti-

tutes." Twelve reported that their agricultural societies assist them,

and 2G that they do not. Fourteen out of 39 report that they hold

annual round-up institutes; the other 25 do not.
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Various replies were received to tlio inqnir}* as to what the Office of

Exporinient Stations can do to assist in making- the State institute work

more etifectivo. Twenty-three directors made definite request*;. Six-

teen of them asked for competent speakers, and 7 for suital)h^ literature.

Two asked for assistance in securing State organization. Two

requested aid in educating their lecturers tlirough the estal)lishment

of State normal schools, to be in session for two or three weeks each

year. One a.sked for linancial assistance, and 1 requested some sug-

gestion as to how attendance upon their institutes can he increased.

An examination of the reports from all of the States and Territories

shows that 3,100 institutes cost ^Oii. 22 per institute; that t>,42<) sessions

cost an average of $16.85 per session. Tliere were 4,8«)4 days of

institutes in all. A summary of the reports which are comparable
shows tliat 4,792 days of institutes cost at the rate of $89 per day, and

that the average cost for institutes to 88G,G54 persons \vas 0.022 cent

per person for the 3'ear.

Twenty States reported copies of their proceedings published and

issued amounting to 253,700.

Statistics giving the details of the work in each State are appended
in the tabulated statement accompanying this report.

The replies received indicate what is being done in the institute

work throujrhout the countrv, and show to some extent the interest

that this work has excited botii upon the part of the farming people

who are directly l^enetited and also of those who have in charge the

general system of pul)lic education. The colleges and stations have

with one exception been active in their support of this movement.

There has been lack of organized cooperation on the part of the local

agricultural societies in man}' of the States. This is a source of

influence that ought to be enlisted in support of the institute move-

ment.

It is unfortunate that full statistics could not be secured from all of

the States so as to be able to show the condition of the work in all of

the respects indicated in the blank form submitted. It is hoped that

the directors will arrange to secure data so that it will be possible to

present a complete report next year.

Some statistics taken from the Census Report for the year 1900 are

also given, showing the population of the several States, the number

of homes in each State, and the percentage of the whole number of

homes that are distinctly farm homes. From these data an approxi-

mation of the numbor of people who live in farm homes is given.

This approximation is arrived at by estimating that the num))er of

persons in a farm home is ecjual to that in other homes, and that the

per cent of farm homes is, therefore, also the per cent of rural

population.
This estimate is not strictly accurate, foi- the Census enumerators in
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tiikiiiiraccouiil of farm lioiucsdid not iiicliulc :i lioiiic, ulthoncrli situated

ill the fomitry, wliicii •'consists of only a <l\V('ilini,'- and I'-iouud ui)oii

wliii-li it stands, witii ii[)purtiMianc('s thereto, hut is no^ oecupied hy
what may l)e termed a fai-m family." (Census Report of 1U(M), pt. 2,

l\)l)ulatii)n, p. c'LXXXN II.) Neither are tlu'ie included farm la])orcr.s

who reside in towns and cities, hut who worlc out on farms. The

liij^iires, therefore, j^iven for farm ])opulation are below rather than

above the actual mimlter enoaood in a<^ri<-ulture.

FARMERS' INSTITUTES IN THE SEVERAL STATES AND
TERRITORIES.

ALABAMA.

Population 1,828,097. Total huiiiIht of liomos .374,705. Number of farm homos

217,4(51. Per cciit df farm iiomes 58. A]i]iniNiiiiat(? population in farm liomcs

1,000,644.

Director of institutes.—C. A. Gary, Veti'rinarian, Alabama Polytechnic Institute and

Agricultural Experiment Station, Auburn.

The farmers' institute work in Alabama is under the direction of

the board of trustees of the Ala))ama Polytechnic Institute and of the

agricultural experiment station. There is no State law regulatino- or

directing- the work. Last j^ear there was appropriated b}^ the college

$600 for institute expenses, and eleven lecturers were employed for

institute services. Twentj^-two institutes were held, consisting of 50

sessions, with a total attendance of 2,018.

No report of institute proceedings is printed. The director is

appointed for the })eriod of one year by the board of trustees of the

college and station. Eight members of the college and station staffs

participated in the institute work, aggregating 52 days of service.

There are no permanent local institute organizations, the director

arranging for the dates, places, and programmes, as well as advertising
the institutes. A ten-day round-up institute, or convention of institute

workers, was held last year at the college. The sum of |S00 has been

appropriated for the institute season ending Jime 80, 1904.

ALABAMA INSTITUTES FOR COLORED PEOPLE.

G. "\Y. Carver, Director, Department of .\i,'riculture and Experiment Station,

Tuskegee Normal and Industrial Institute, Tuskegee.

Farmers'' institutes for colored people have been organized under the

direction of the Tuskegee Normal and Industrial Institute. About

10,000 colored people are reported to have been in attendance during
the past 3^ear at the institute meetings. The expenses of the institutes

are met by the localities in which they are held. The meetings are

advertised ])y circulars, personal letters, and through the various

pulpits of the surrounding country. The formation of local organiza-
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tions to meet once each month is pneourafifcd. A ooncral conference,

known as the Tuskeyee Normal Conference, took phice at the industrial

institute last Fel)ruary, largely attended l)y farmers from all over the

State. Tlic lecture service is performed chiefly by the members of

the Tuskegee Institute.

ALASKA.

Population 63,502. Total nuiiilHT of homes 13,4o!1. Number of farm liomos 27.

Per cent «if farm homes 0.2. Approximate ixipulatimi in farm homes 127.

Director ni institutes.—C. C. Georgeson, .Special Agent in Charge of Experiment
Stiition, Sitka.

Farmers' institutes have not yet been organized in Alaska, but the

special agent in charge of the experiment station, as he visits the vari-

ous districts, takes advantage of the opportunity to give adxice as to

the methods tliat might be used in improving the agriculture of the

several localities.

ARIZONA.

Population 122,931. Total number of homes 29,875. Number of farm homes

7,391. l\'r cent nf farm Immes 24.7. Apiiroximate population in farm homes

30,302.

Directr)r of institute's.—R. II. Forbes, Director Agricultural Experiment Station,

Tucson.

Farmers' institutes in Arizona have been held under the direction

of the State University, and until this year no specific ap})ropriation
had been made by the legislature for meeting the expenses of institute

work. Two institutes consisting of 20 sessions were held by four

members of the college and experiment station staffs. The director

reports an attendance of 1,0<I0.

Tiie legislative asseml)ly this 3'ear passed an act providing for the

estaldishment of farmers' institutes throughout the Territory, and

appropriated !?2,700 for the purpose of meeting the expenses. This

sum is to be availal)le for the season of 1903—1. The new law places
the control of tlie institutes in t\w hands of the board of regents of

the university.

CALIFORNIA.

PojMilation 1,485,053. Total numl)er of homes 341,781. Number of farm homes
71,119. Per cent' nf farm homes 20.8. Approximate population in farm houie.s

30S,S91.

Superintendent nf institutes.—K. J. Wickson, rnivereity of California. I^erkeley.

The institute work in California is under the general direction of

the superintendent of farmers' institutes, assisted by two conductors,
one having the central and northern portions of the State, and the

other having charge of the institute work in tiie southern section.

The last legislature by act a|)proved March IS, 1;H)3, authorized the

board of regents of thr ('nJN (i^-it v <>l" California to hold farmers'" insti-
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tutos uikIcm- siicli rules aiul rc^-iilalions as tlu\v inay dconi proper and

at sncli (imos and phicos as thoy may direct. The sum of $12,000 was

appropriated for institute work for the next two fiscal years. During
the past year $4-,000 was spent 1)V the university in paying- the salaries

of the conductors of institutes, the expenses of lecturers, hall rent,

advertising-, etc.

Sixty institutes were held during the year made up of 25J: sessions.

The total attendance is given at 20,000. Ten thousand copies of the

proceedings are prepared and printed in the agricultural report, and

alistracts pul>lished l)y the agricultural journals. Thirteen members

of the college and station statfs participated in the work, attending all

of the institutes and aggregating 131 days of service. The arranging

of dates, places, and progranuues for institutes is in the hands of the

superintendent. A num})er of indep(Mident agricultural institutes

were held at which the estimated attendance was about 5,000. The

superintendent reports that the most successful meetings are held in

country districts. No general round-up institute was held for the

State, but a very successful meeting of farmers' clubs was held in

southern California made up of delegates from 35 societies, and con-

tinuing for four days. Another six-day meeting was held at a sea-

side camping place in southern (^alifornia with good rCvSults.

The supiM'intendent provides two lecturers for each one-day insti-

tute, and tlu'ee lecturers for each institute continuing two days or

more. There are no special or permanent local organizations in the

several counties, but a local committee appointed by the last institute

takes charge, under the general direction of the State superintendent,
of the work of pr(^paration for future meetings.

COLORADO.

Population 589,700. Total number of homes 127,459. Number of farm homes

24,745. Per cent of farm homes 19.4. Ai)proxunate population in farm homes

104,701.

Director of institutes.—B. O. Aylesworth, President State Agricultural College,

Fort Collins.

There are no specific laws in this State in regard to farmers' insti-

tutes. The work has been conducted by the State Agricultural Col-

lege and the funds with which to carry it on have been contriljuted

b}^ this institution. Ten institutes were held last j^ear, made up of 20

sessions, and an attendance of about 1,300 persons. The total expense
was $385. The lecture force was provided from the staffs of the agri-

cultural college and experiment station. Nine persons were sent out

on this service, contributing in the aggregate sixty-five days of time.

There has been no arrangement made for the publication of the

proceedings.
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CONNECTICUT.

rdpulation 1)08,420. TmIhI miiiil)fr nl homes 203,424. NuihIilt of funii lioines

26,()0t». Per cent of farm liome.s 13.1. Approximate population in farm homes

llt>,003.

Superintendents of institutes.—James F. Brown, Secretary State Board of Agrienl-

ture, North Stouin^Lfton; J. B. Noble, Secretary Couneeticut Dairymen's Association,

Hartford; II. C. C. Miles, secretary Connecticut Pomological Society, Milford.

Connecticut has no .special law reouhiting- the hold! no- of farmers'

in.stitutes. The State board of aj^riculture, the Connecticut Dairy-
men's Association, and the Pomolooical Society are each carrying on
institute work in the State. The methods used by these different

organizations in carrying out their work and disseminating informa-

tion are entirely in their own discretion. Each, however, has a com-

mittee appointed to have charge of tlic institute work. The l)oard of

agriculture rec^uires that localities appl3'ing for institutes shall "fur-

nish a suital)le hall, provide local transportation for speakers and

visitors, music, if desired, and entertain b}^ collation, or otherwise,
unless there are convenient hotel accommodations.'' The board pays
for printing, traveling expenses, and services of speakers.
Nine institutes were held during the past 3'ear, made up of 25 sessions

and attended b^' -1,000 persons. Twentj-one different speakers were

on the institute force of the State. The total expense amounted to t^TOO.

Five thousand copies of reports of the proceedings were pruitcd and

distributed. The appropriation for institutes is by the board of agri-

culture which receives ^3,500 annually for all purposes. Six other

institutes were held by the State Pomological Society, the State Dairy-
men's Association, and the Tobacco Growers' Association. There are

no specific local organizations for conducting institutes, but the super-
tendents depend upon the local granges and farm clubs for cooperation.

DELAWARE.

Population 184,735. Total lunuber of liomes 39,446. Numl)er of farm homes

J),()77. Per cent of farm honu-s 24.5. Appro.ximate population in farm homes 45,260.

Director of institutes.—Wesk'y Wei)!), Dover.

Until this 3'ear the farmers' institute work in Delaware was organized

by counties, each of the three counties having a separate institute

dii'ector. The legislature of 11)03 amended the law b3' providing
"•
that

the State board of agriculture ma3' appoint a director of farmers' insti-

tutes for the State to cooperate with the farmers' institutes of the several

comities.'' The sum of §({00 annually is appropriated, being i?200 to

the institutes in each county. The salary of the superintendent is pro-
vided for outsidi; of this amount. The law jn'ovides that the faihire

of any t'()unt3' to hold an institute in any 3'ear shall forfeit its appro-

priation for that 3'ear.
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'r\V(Mity-('i<,''lit institutes wcic held (liiriiiL; the past season iniulo, up
of (IT sessions, und at tended l)y 4,S(>(i persons. Nineteen lecturers

wei-e on the State force. The total exp(>nse amounted to $S00. Four
ineinhers of the a^^ricultural collc«>-e and experiment station stall's were

in attendance as lecturers and contributed iiftecn da3's of time. The
director of institutes is also secretary of the State boai'd of agriculture.

The local or^ani/.at ions are provided for under an act of the le^^islaturc

of ]May, I^iSi), which reipiii'es that then; shall ])C a president, vice-

president, secretary, treasurer, and an executive conunittee for each

county orii;aiiizati()n, and that these ollicers shall receive no compensa-
tion and arc to hold their office for one year. No report of the pro-

ceedings has heretofore l)een published, l)ut the superintendent states

that they expect to issue a report in the future.

FLORIDA.

Population 528,542. Total niuuber of houieH 117,001. Number o' farm homes

40,%5. Per cent of farm homes 35. Ai)proxiiiiate ])o])ulatioii in farm liomes

184,9.s;».

Director of institutes.—C. M. Conner, Florida Agricultural College, Lake City.

Authority to hold farmers' institutes is conunitted })y the State to

the board of trustees of the Florida Agricultural Collco-c and the

Experiment Station. The api)ropriation to these institutions contains

the following clause:
" For holding farmers' institutes, $2,500." The

superintendent is ap])ointed })y the board of trustees, and last 3'ear

under his dii'cction 21 institutes were held, consisting of -42 sessions.

Two thousand nine hundi-ed persons were in attendance, and 22 State

speakers gave instruction. The total cost of the institutes was $2,500.

The agricultural college and experiment station staffs were repre-

sented by 2 lecturers from their force, who contributed 30 days of

time. The local organization consists of a chairman in each county

appointed b}' the superintendent of institutes, with authority to make
all necessary' local arrangements for institute meetings. Five thou-

sand copies of reports of the proceedings were distributed last year.

The superintendent, in addition to his duties as director of farmers'

institutes, is also professor of agriculture in the agricultural college

of Florida. The dates and places for all institutes arc arranged b}"

the superintendent, and notices of meetings arc published from 3 to 4

weeks in advance.

GEORGIA.

Population 2,216,:W1. Total number of homes 455,557. Number of farm liomos

221,o'J5. Per cent of farm home.'^ 48.6. Approximate pojiulation in farm homes

1,077,136.

Director of institutes.—H. C. White, President of the State College of Agriculture

and ]\Iechani(' Arts, Athens; Ilarvie Jordan, Assistant Director of Institutes,

Monticello.
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There i.s no law in this State providing- for the holding of farmers'

institutes. The work has l)een conducted by tlie college of agriculture

of the State University, and the money needed for carrying on the work

has been appropriated by the trustees of that universit}'. The general

direction of the work is in the hands of the president of the agricul-

tural college, aided by a field assistant, Mr. Harvic Jordan, of Monti-

cello. One thousand dollars Avas set aside by the trustees of the

university for 1)earing the expenses of institutes for the past 3^ear.

Fifteen institutes "were held, consisting of 32 sessions, attended by
about 3,500 persons. Eight lecturers were upon the State force, 6

of whom were representatives of the faculty of the college or the

station statf, who contributed 13 days of their time to institute lecture

service.

No institutes had been held in (Jeorgia for several years until the

past season. The purpose of the director is to organize a farmers'

institute in eveiy senatorial district in the State. Each localit}- is

expected to secure a suital)le hall for meeting, without charge to the

State superintendent, and to provide all of the local accommodations

needed for successfully conducting the meeting. The State supplies

2 lecturers to each institute, whose expenses are paid out of the agri-

cultural college funds. The dates, places, and progranunes for the

institutes have thus far l)een arranged bj- the director, and the meet-

iiiii-s are advertised at least 2 Avecks in advance bv means of the county

press. No report of the proceedings is ]:)ublished. In addition to the

institutes held ])y the college of agriculture of the State University,

one meeting was held by the Georgia State Industrial College, at

which there were present about 1,000 farmers. The meeting Avas con-

ducted by 3 members of the college staff.

HAWAII.

ropulation 154,001. Total number of liomes 3(3,922. NuinbtT of farm homes

l,40lt. Per cent of farm homes 3.8. A])i>roximate population in farm iiomen 5,802.

Pre.si(lent of iuHtitutes.—Jared G. Smith, Special Agent in Charge of the Agricul-

tural Experiment Station, Honolulu.

There are no hiAvs in force in this Territory relating to faruiers' insti-

tutes. A farmers' institute society Avas organized January 2."), 1902,

and quarterly meetings luiAe been held regularly since. Seventy-fiAe

persons have enrolled themselves as active members. No funds have

as A'et l)een appropriated by the local legislature for assisting in the

institute Avork. Four institutes Avere held during the past season, con-

sisting of four sessions, Avitli an attendance of KJO. The cost of these

mcetino^s Avas $35, All of these meetings Avcre conducted bv the

experiment station statl". A report of the proceedings has been made,

but oAving to lack of funds has not been jn-inted. One hundred and

fifty dollars has been ai)propriated for institutes for the coming year.
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TIic :uriiiii,MM<:- of (laics, i)liices, iiiid pi-ooTiiinincs is left ciUiivl}' to the

prcsiclciit (tf tlic iiistitiile society. Two indcpciKlcnt institutes were

held (hiiiiiL;" the
yi'tii",

with :im estimated attciidajiee of about iUO.

IDAHO.

i'opiilatii III 1()I,77L'. Tiitiii niiinliri' nf Ikiiiics .'!7,41U. N'uiiilicr nl" far-iu Iioiiu'H

17,153. I'er cent nf l:irii] honics -lo.S. Ajiproxiniatc ]iii]iiil;itii>ii
in I'arrn lioiiics

74,01)1.

SiHK'rintrnilciit of iiistitiilcs.— II. T. J''riMK-li, Director Af;rieiiltinai I'!x[)crimi'iit

Station, ^lo.seow.

Thi' last leoislature ap[)ropi'iatcd !i^2,0()() for institute work for two

years. The control of th(> institutes and the expenditure of the money
are intrusted to the ])oard of regents of the college of agriculture of

the University of Idaho. Seventeen institutes were held during the

3^car, made up of 75 sessions. Two thousand five hundred and fifty

persons were in attendance. There were 9 lecturers on the State force,

of whom () were furnished from the agricidtiiral college and station

stall's, who attended all of the institutes, contributing (30 days of their

time. The dates, places, and i)rogramnies are all tirranged by the

superintendent of institutes. The principal topics discussed last 3'ear

were sugar-beet cidture, dairying, horticulture, stock I)reeding, and

feeding. Announcements of the dates, places, and speakers are made

from four to eight weeks in advance of the meetings. Brief reports

of the discussions are prepared by the secretary and published and

distributed. Tlie form of local organization consists of a chairman

elected at the institute meeting and a secretary appointed, together

with such special committees as are needed.

ILLINOIS.

Popnlution -4,821,550. Total nnniljer of lionieH l,0oti,158. Xnmlter of farm homes

2G2,;}88. Per cent of farm liomeH 25.3. Approximate jxi^julation in farm liomes

1,219,852.

Superintendent of institutes.—A. B. Ilo.stetter, Secretary IllinoisFarmerH' Institutes,

Springfield.

The Illinois Farmers' Institute is organized under special act of the

legislature and is a public corporation of the State.
"

It consists of

three delegates from each county of the State, elected amiuall}'^ at the

farmers' institutes of the county," and is managed l»y a l)oard of

trustees "co'nsisting of the State superintendent of public instruction,

the professor of agriculture of the University of Illinois, the presi-

dent of the State board of agriculture, the president of the State

Horticidtural Society, the president of the State Dairymen's Associa-

tion, and one mendjer from each Congressional district of the State,

to be selected by the delegates from the district present at the annual

meeting." The oliicers of this board of directors are a "president,
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vicc-i)ro.sidont, secretaiy , treasurer, a State superintendent of farmers'

institutes, and such other officers oi- agents as may he deemed proper
for oruajiizini'' and conchictino- the work of the organization, all of

whom shall hokl tiieir office foi" one year, unless nMuoved sooner b^'

the board, and shall perform such duties as may be re<{uired of them

by the rules of the lH)ard,"

Article 5 of the act prescribes the duties of the State superintendent
of institutes:

Section 1. The SUite superintendent of institutes sliall liave general supervisiciu of

institute work in the State under the direction of tlie board <tf directors and of the

executive eonuinttee.

Sec. 2. He shall make recoinmendations an to lines of work which he helieves will

prove profitable for the ensuing year, together with general plans for their execution

and estimates of expenses. He shall make such other recommendations to the

board of directors as he may deem for the best interest of tin; institute work.

Sec. 3. He shall visit the county institute and district conferences when invited to

do so by the county institute officers or directors, or when in his judgment the insti-

tute work demands such visit.

Sec. 4. He shall have charge of the pnl)lication of the annual report, and shall

insert tlierein such matters as will advance the agricultural interests of the State,

under the direction of the executive committee.

Sec. 5. He shall Ije librarian of the farmers' institute free liliraries, and shall sub-

mit to the l)oard of directors or to the executive conuuittee, for api>roval, lists of

books which he deems ought to })e purchased for the use of the libraries when such

are needed.

Sec 6. He shall make a detailed annual report in writing to the board of directors

at the last meeting of the old l)oard, of his acts and doings during the year, together

with a general suunnary of tlie institute work of the State for tlie year; he shall also

make such other reports during the year as the board of directors or executive com-

mittee may require.

One hundred and eioht institute meetings were held last 3'^ear, 68

beino- two days and 40 being three or more da3's. Eighty-four speak-
ers are on the lecture force and 42,870 persons were in attendance.

The appropriation anumnted to Sl8,150. An annual report is made
and distributed. Seven members of the agricultural college and

experiment station stall's were reported on the institute lecture^ corps,

who devoted 23 days to this service. The local organizations in the

scvci-al coimtiesj elect their own officers and formulate their own rules.

They are permitted to select their own speakers and to choose such

topics for consideration as the}' consider will be of interest to their

respective localities. Each county farmers' institute is entitled to the

sum of !?75 per annum on condition
"
that such institute shall tile with

till! secretary of the Illinois Farmers' Institute a sworn statement which

shall show that said comity farmers'' institute has held one or more

didy advertised public sessions anmially, of not less than two days

each, at some easily- accessible location." This statement shall also

S. Doc. 148, 58-2 i2
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include "tui itemized exhibit of the expenses of the meeting with

receipted vouchers therefor, a copy of its printed prograninie and the

printed proceedings sliowing the title and author of the papers read

and hy whom discussed, place or places of meetinj^, with average daily

attendance, and such othei- information as may ])e called for l)y the

Illinois Fanners' Institute and necessary to successfully assist this

work.'' The Illinois Farmers' Institute is authoi-ized to award one

free scholarship in the college of agriculture, good for two years, for

each county in the State, and one for each Congressional district of

Chicago. The awards are made on the recommendation of the farm-

ers' institute director for each Congressional district. Free circulating
libraries are distributed among the several count}^ institutes. Fifty-
one of these li])raries have been equipped and sent out, containing
about 50 volumes.

The Illinois Farmers' Institute is required to make an annual report
to the governor of its transactions, which report shall include papers

pertaining to its work and addresses made at the annual meeting of

the organization. Twenty thousand copies of this report are required
to be printed each year, one-half for the use of the Illinois Farmers'

Institute and the remainder to the secretary of the State for dis-

tribution.

INDIANA.

Population 2,516,462. Total number of homes 571,513. Number of farm homes

221,451. Per cent of farm homes 38.7. Approximate i)opulation in farm homes

973,870.

Suj)erintendent of institntes^.—"\V. C. Latta, Professor of Agriculture in the School

of Agriculture, Horticulture, and Veterinary Science of Purdue University, Lafayette.

The laws of the State of Indiana require the committee of experi-

mental agriculture and horticulture of the board of trustees, together
with the faculty of the school of agriculture of Purdue Universit}^, to

appoint persons to hold county institutes in the several counties of the

State. Ten thousand dollars per annum has been appropriated for

bearing the expenses of the lecturers and such other items as may be

necessary for the proper conduct of the work. The director of insti-

tutes is appointed b}^ the trustees of Purdue University, the present
officer being the professor of agriculture in the university, and

advisory agriculturist of the experiment station.

During the year 181 institutes were held, comprising 858 sessions,

and attended by 73,053 persons. The number of lecturers upon the

State force was 39. The schedule, including dates, places, and pro-

grammes, is arranged by the superintendent, and the places are decided

by conference with the local officers. The local committees usually

arrange the programmes. Two State lecturers are provided for each

institute, with an occasional extra speaker to discuss some special topic,

jyiembers of the college and station staffs attend institutes without
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charge except for their expenses und at times when other duties do

not seriously interfere. The local organizations are effected ])y hav-

ing a chairman, secretiuy, and a vice-president for each township,
chosen at the county meeting for the ensuing year. The advertising
of the institute is left entirely to the local organization, which for this

purpose uses postals, postal-card progrannnes, personal lettiirs, and the

local press. Six hundred copies of abstracts of the proceedings are

printed and distributed each year. In addition to the number of meet-

ings above given, there were held two district institutes and an annual

conference, the purpose of the conference being to prepare local man-

agers and speakers for the coming season's campaign.

INDIAN TERRITORY.

Population 302,060. To^al number of homes 76,701. Numljer of farm homes 47,594.

Per cent of farm homes 62.1. Approxmiate population in farm homes 187,579.

Farmers' institutes have not been organized in the Territory.

IOWA.

Population 2,231,853. Total number of homes 480,878. Numl)er of farm homes

223,525. Per cent of farm hornet?, 46.5. Ai^ijnjximate population in farm homes

1,037,811.

Dirt'c-tor of institutes.—J. C. Simpson, Secretary of the State Board of Agriculture,

Des Moines.

There is no central organization or State superintendent of farmers'

institutes in Iowa, but each county is entitled to organize an institute

when forty or more farmers meet and elect a president, secretar}^

treasurer, and an executive conmiittee of not less than three outside of

such officers, and hold an institute remaining in session not less than

two days in each year. Upon presenting proof to the county auditor

of such organization and such institute having been held, and an item-

ized statement showing the maimer in which the money used has been

expended, it is the duty of the county auditor to certify the statement

to the auditor of the State, who upon receipt of such certification is

required to remit to the treasurer of the county his warrant not to

exceed ^75 in any one year.

The absence of any State organization, or central office, or l)oard of

control has made it difficiUt to secure data respecting the work. The

secretar}^ of the Stjite department of agriculture has made an estimate

of the attendance. There are U\) counties in the State, each of which

is entitled to $75 for institute puri)oses, making the api)ropriation

availal)Ie $7,42.5. Sixty-four counties held institutes this year
—50

two days, and 14 three or more days. The total number of sessions

was 348. The attendance is given at 17,750. No report is published
of the institute proceedings.
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KANSAS.

Population 1,470,4!I5. Total imiiilKT of lioincs .S21,947. Niiniln'rof farm homes

l()7,(Ui(). I'er cent of farm liomes 51.!). Api)roximate iMijinlation in farm lionies

763,186.

nin'ctor of institutes.—J. T. Willard, Director Agricultural Experiment Station,

Manhattan.

The leo-islatiirc of 1903 passed an act pfovidiiifj for thefofniatioii of

county farmers' institute as.sociatioiis. Such as.sociation luider this act

shall consist of a president, vice-president, secretary and treasurer,

and it nuist adopt a constitution and ])3"-laws for its government. The

count}' institute association is entitled to the sum of $50 from the county
to defray the legitimate expenses of a two days'* institute, and the legis-

lature has provided in addition an appropriation of $2,000 per year to

the State agricultural college, to be used in pa5ing the expenses of the

members of the college faculty and experiment station who attend

institutes. The duties of State directors are performed ])v the chair-

man of a committee appointed by the president of the college on insti-

tute work. Ninet}^-two institutes were held during the j'car, composed
of 20-1 sessions. Eighty-two of the institutes were one-day and 10

were two-day. The total attendance was 38,085. The number of

speakers upon the State corps was 16. The college and station staffs

attended 90 institutes, giving 200 days of their time. The chairman

of the State institute committee arranges the dates, places, and pro-

grammes for institute meetings. The said corps of lecturers is com-

posed of members of the college faculty and station force. The

proceedings are not pu])lished except brief abstracts by the farm

papers.

KENTUCKY.

Population 2,147,174. Total number of homes 4.37,054. Number of farm homes

234,821. Per cent of farm homes 53.7. Approximate population in farm homes

1,153,032.

Director of institutes.— I. B. Nail, Commissioner of Agriculture, Frankfort.

Kentuckj^ has no specific farmers' institute law. The work is con-

ducted under authority given in the general law prescribing the duties

of the State bureau of agriculture in which the commissioner is

directed to "promote and encourage, as far as practicable, societies

and other associations in the several counties." Eight institutes were

held during the year, attended b}' 2,000 persons. Eleven lecturers are

upon the State institute force. Three of these are from the agricul-

tural college and experiment station staffs, who attended five institutes,

giving in the aggregate fifteen days of their time to institute work.

The sum of $13,000 is annually appropriated to meet the expenses of

the bureau of agriculture. Of this sum $1,200 was appropriated b\^

the bureau for institute purposes. The proceedings are edited b}' the

State director and printed in supplement form, and circulated by the
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loading {igricultunil papers in the State. The county papers also

inclose these supplements, distri})uting them among their subscri))ers.

Al)out 8,000 copies of the proceedings of each institute were printed

and circulated in this nuunier during the past year.

The work of arranging for institutes in the several counties is in

the hands of the superintendent, who cooperates with local farm clubs

in arranging the dates, places, and programmes, the State furnishing

such additional lecturers as ma}' be necessar3\ The dates, places, and

speakers are aimounced as soon as the programme has been prepared

through the State agricultuial papers as well as by means of local

pul)li('ations.
LOUISIANA.

Population 1,381,625. Total number of homes 284,875. Number of farm homes

114,214. Per cent 40.1. Apjjroximate population in farm homes 5.54,031.

Director of institutes.—J. G. Lee, Commissioner of Agriculture, Baton Rouge.

Under the constitution of 1898 the Louisiana State board of agri-

culture and immigration were given control and direction of all State

asrricultural organizations and State farmers' institutes. The board

organized a farmers' institute connuittee, composed of the president of

t\)e Louisiana State University, the director of the State experiment

station, and the conuuissioner of agriculture and immigration. Two
tiiousand dollars is annually appropriated for institute work. The

conuuissioner of agriculture and inmiigration is the executive officer

of the State committee on farmers' institutes, and has direct control of

the work of organizing and conducting institutes in the several dis-

tricts. The commissioner reports 13 persons on the State institute

lecture force. Fifty institutes were held last year. Forty-eight were

one-day and two were three-da}^, aggregating 134 sessions. The total

attendance was 13,245. The amount appropriated for institute pur-

poses was $2,000. Three thousand five hundred copies of reports of

institute proceedings were printed and distributed. Permanent insti-

tute clu])S with a president and secretary, with one vice-president from

each ward of the parish, constitute the local organization. The insti-

tute director cooperates with the local authorities in arranging dates,

places, and progranmies for institute meetings. The State director of

institutes is appointed by the governor for a period of four 3'ears, and

is also commissioner of agriculture and inunigration.

MAINE.

Population 694,460. Total numl)er of liomes 163, .344. Number nf farm homes

57,153. Per cent of farm homes 35. Ai)proximate i)opulation in farm iiomes

24.3,063.

Director of institute.s.—A. W. Oilman, Commissioner of Agriculture, Augusta.

In Maine under the act creating the State department of agriculture,

and providing for the appointment of a conuuissioner of agriculture,

the commissioner is required to "'hold or cause to be held two farm-
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ers' institutes in each county iinniially, and as nianj^ more as the

ap]ir()pri:iti()Ji thorofor will allow/' 'riiroo thousand dollars is annu-

ally appropriated for the institute work, Duiino- the year 40 institutes

were held, composed of 83 sessions; 5,840 persons were in attendance.

Nine lecturers arc upon the State force. Abstracts of the proceed-
ings are prepared by the conunissioner and are included in his amuial

report, of which G,()0() copies arc printed. The conunissioner is

appointed by tli(> lej^'islature and holds office for two yeai's. The loca-

tion of th'' county meetinj^s is made b}' the county aj^ents, and the

dates and pro<>rannnes are planned by the State director of insti-

tutes. The asj^ricultural colle<,M^ and experiment station officei's par-

ticipated in the lecture work whenever desired and at times that did

not conllict with their other duties.

MARYLAND.

Population 1,1SS,044. Total number of homes 242,331. Number of farm homes

47,08i). IVr cent of faiiu honiew 19.4. Approximate population in farm homes

2.30,480.

Director of institutes.—W. L. Amo.ss, College Park.

Under the State law the farmers' institute director of Mar3dand is

appointed by the trustees of the Maryland Aj^ricultural College, and

at least
" one institute is required to be held in each year in each

county of the State, and an additional one in each county if deemed

necessary and desirable." The institute under this act was made a

department of the Mar3dand Aj*-ricultural College. Fort}^ institutes

were held last .year, consisting of 116 sessions; 11,222 persons were in

attendance. There were 7 lecturers upon the State force. The mem-
bers of the agricultural college faculty^ and of the experiment station

devoted 56 days of their time to assisting in the institute work. The

work in the several counties is conducted b}" a local committee, or

count}" organization wherever they exist, or through a local corre-

spondent appointed b}- the director of institutes. Reports of the insti-

tutes are furnished to the county papers, and enough of these are

secured by the director to supply his mailing list. The advertising

of the meetings is effected through the newspapers of the State by

sending to each a programme about four weeks before the institute in

the county in which the newspaper is published is held. Four thou-

sand dollars was appropriated last year for institute expenses. The

director each year plans a visit of representatives of the institutes in

the several counties to some place of special interest outside of the

State, as a farm, canning factor}^ city market, or educational institu-

tion, each delegate being expected to write a report of what he has

observed during his visit, and present this before the next institute

meeting. The results from this method of verifying information have

been ver}" satisfactory'.
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massachusetts.

Population 2,805,346. Total miiiiber of liomes G13,659. Xuinber of farm homes

36,510. Per cent of farm homes 5.9. Approximate population in farm homes

165,515.

Director of institutes.—J. T^. Ellsworth, Secretary State Board of Agriculture,

Boston.

The farmer.s' institutes of Massachusetts are held under a general
law estal)lishiiio- tlie l)()ard of ao-riculture, which authorizes it to ''dis-

seminate useful information in agriculture b}- lectures or otherwise."

By a rule of the State board the secretary of the board is recjuired to

proxide lecturers for farmers' institutes so far as the appropriation for

the object will allow. The board recommends "that whenever an}'

farmers^ organization in the State shall desire to have a course of not

more than three lectures on any farm subject thej' may appl}' to the

secretary of the board of agriculture for a lecturer, and the secre-

tary, if he thinks the subject a proper one, shall furnish a lecturer,

providing he can secure a competent person to attend on the dates

named, and also providing that he has not alread}' been called on dur-

ing the year to provide lecturers for more than thirteen courses."

One hundred and twenty institutes, composed of 154 sessions, were
held this year. Twelve thousand four hundred and eightj'-seven per-
sons were in attendance, and there were 68 lecturers upon the State

force engaged in giving instruction at these meetings. Tw'o thousand

dollars was appropriated for meeting the necessarj^ expenses of the

State lecturers. The local expenses are met b}^ the societies holding
the meetings. Eight members of the agricultural college and station

force delivered lectures at 14 institutes, contributing in the aggregate
2S days of time. The dates, places, and progranuues for the meetings
are arranged b}' the State director in cooperation with the local offi-

cials. The agricultural societies represented on the State board of

agriculture are the local organizations under whose auspices the insti-

tutes are held.

MICHIGAN. j

Population 2,420,082. Total numl)er of homes 548,004. Number of farm homos

202,457. Per cent of farm homes 36.9. Approximate poi)ulation in farm homes

893,342.

Superintendent of institutes.—L. K. Taft, Horticulturist of the Experiment Station

of the Michigan Agricultural College, Agricultural College.

The State board of agriculture is authorized ])y act of the legislature
of 1901 to

"
hold institutes and to establish and maintain courses of

reading and lectures for instruction in the various branches of agri-

culture, mcciianic arts, domestic economy, and the related sciences."

The board is authorized to ''formulate such rules and rcirulations as

it shall deem proper to carry on the work contemplated in the act, and
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raa}' emplo}'' sucli ajifcnt or a<>*{Mits to poi'fonii sucli duties in connection

therewith as it slmll deem l)est."

Local county I'arniers' institute societies ar(^ ])rovided loi' in the act,

and such societies are recjuired to hold aniuially at least one institute

of at least two days in lenf^th. To oroani/e a local count}' institute

society the rule of the board reciuires that at least "twenty residents

of the county, without reo^ard to sex, but of leoal age, shall meet and

adopt a brief constitution in harmony with the State law, elect a pres-

ident and vice-president from each township in the county, and a

secretary, who shall also be treasui'er. Such societ}' shall furnish to

the secretary of the board of aoTicnlture a copy of its constitution

and ]>y-laws, and shall transmit witii the same a written aoreemeiit,

signed ))v the president and secretary of the society, stating that

the society will, for purposes of farmers' institutes, conform to the

rules of the board of agriculture governing such institute. Within

ten days after the close of each institute the secretary shall make

a report to the superintendent on l)Ianks to })e furnished bj' the

superintendent." The immediate management of the farmers' insti-

tutes is phiced in charge of a superintendent elected b}' the board of

agriculture. The superintendent arranges for locating and holding

institutes, is authorized to approve all institute societies when prop-

erly organized, and, after consultation with members of local institute

societies, determine the time and place for holding the institutes and

the subjects to be discussed. He also designates the persons who are

to attend as lecturers, and has authority to reject from the programme
local speakers or topics that are objectionable. He has authoi-ity to

call upon the faculty and instructors of the agricultural college and

the members of the experiment station force for such institute work

as ma}' be assigned them by the l>oard with the consent of the

president.

During the past year 28-i institutes were held, consisting of 885 ses-

sions. Two hundred and thirteen of these institutes were one-day, 70

were two-da}^, and one three-day. The total attendance was 53,037.

There were 97 speakers upon the State lecture force. Sixteen mem-

bers of the college faculty and of the experiment station staff assisted

in this work. The appropriation for the expenses of the lecture force

was $7,500. Reports containing statistics of attendance, list of officers,

etc., and a report of the annual round-up institute, together with such

papers as are of special excellence i-ead at the county institutes, are

edited by the State superintendent, and 8,000 copies were published

for distribution b}- the institute societies. A round-up of institute

workers is held each year.
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minnesota.

Population 1,751, .394. Total iminlxT of homes 342,658. Numberof farm homes

152,393. Per cent of farm homes 44.5. Approximate population in farm homes

779,470.

Superintendent of institutes.—O. C. Ciregg, Lynd.

The legislaturo of IVIiiincsotti, ))v act approved April 14:. li»03,

repealed all former leoi.slation with reoard to fanners' institutes in

that State, and provided for their future constitution, j^overnment,

and support in an entirely new act composed of tifteen sections. A
board of administration is created by the act consisting of three mem-
bers of the board of regents of the University of Minnesota, the presi-

dent of the State Agricultural Society', the president of the State Dairy

Association, and the president of the State Horticultural Society, to

have charsfe of the execution of the act regulating the farmers' insti-

tutc work throughout the Stiite. This board of administration is

authorized to appoint a State superintendent of farmers* institutes

whose term of oHice continues for two years. The board of adminis-

tration, in conjunction with the superintendent, arranges the institute

circuits and determines the times and places where institutes are to

be held. The duties of the superintendent are defined as follows:

"To superintend the several institutes when located as herein pro-

vided; to engage competent instructors therefor; to receive, examine,

and report upon all bills for expenses and services payable from estab-

lished appropriation; and at the end of each fiscal year to make a

detailed report of all farmers' institutes held under his direction, with

an itemized account of all expenditures under this act during the year
last past, to said board of administration." The board of administra-

tion is directed to prepare and pul)lish each year a Farmers' Institute

Annual. Thirty thousand copies of this publication were sent out last

year. One hundred institutes were held during the season, consisting

of 238 sessions. Eighty -five institutes were one-da}^ and 1.5 were two-

day. The total attendance was 85,171. Thirteen lecturers were

upon the State institute corps. The ap]iropi-iation for institute

expenses was li>lM,5(>0. The college and exjx'riment station W(M'e rep-

resented by one member, who attended nineteen meetings, amounting
to nineteen days of service. There arc no local county organizations

of institutes in the State, the superintendent selecting persons in each

locality from year to year to assist him in organizing and conducting
the local work.

MISSISSIPPI.

Population 1,551,270. Total number of liomos 318,948. Numberof farm homes

221,110. Per cent of farm homea GU.3. Approximate population in farm homes

1,075,030.
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Director of iiislituti's.—J. C. Ilanly, IVesick'nt Mississippi Agricultural :iiiil Mccliaii-

ical Collc'j^c, Agricultural College.

Farmors"' institute- woik in Mississippi is imdor the diroction of the

prosiilont of the a^riciiltiuiil and inechaiiical foHcj^c. There are no

laws orjiiinixin^- institutes in the Stat(> exceptinj^' that whieh makes an

appropriation to tlie a«i^rieultural and nieehanical coUet^e for institute

work. Last year 58 institutes were held, eoniposed of 122 sessions.

Fiftv-six were one-day niectinj^s and two were two-day meetings. Tlie

total attendanee was 10,000. There were 15 lecturers upon the State

lecture corps, 9 of whom were mcmhers of the college and experiment
station staffs. The college and experiment station lecturers partici-

])ated in all the meetings that were held. One thousand five hundred

dollars was appropriated for institute work, and IS,000 copies of insti-

tute reports were published and distributed among the farmers of the

State.

The State director organizes the farmers in the several localities into

clubs, and the clubs of each count}' into a single cotinty clul), the

county club having charge of the local institute work. He also fixes

the dates and places for institutes, committing the preparation of

the programmes and the arrangement of speakers to the count}' insti-

tute club. Announcement of dates, places, and speakers is made about

one month before an institute meeting is held, l)y publishing the pro-

gramme in the county papers. The State director is appointed l)y the

board of trustees of the agricultural and mechanical college, and the

appropriation made by the State is payable to this board of trustees.

A round-up me(»ting of institute workers was held this year at

which about 400 farmers from the various districts of the State were

present. An effort is to })e made the coming year to organize a per-

manent farmers'' club in each county, to have charge of the local work

connected with the farraers' institute meetings.

MISSOURI.

Population 3,106,005. Total number of homes 654,333. Numl)er of farm homes

282,840. Per cent of farm homes 43.2. Approximate population in farm homes

1,340,079.

Direct<^)r of institutes.—George B. Ellis, Secretary State Board of Agriculture,

Columbia.

The control of farmers' institutes in Missouri is by law placed in the

hands of the State board of agriculture, which is required to
" hold

farmers' institutes in difl'erent parts of the State for the purpose of

giving instruction in agriculture." The execution of this work is

placed in the hands of the secretary of the board. One hundred and

twenty-seven institutes were held during the year, attended by

25,400 persons. Thirty-one lecturers were upon the State institute

staff, ten of whom were members of the agrieidtural college faculty
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and experiment .sbition force. These college and station men gave 120

da3's of time, and were present at all of the institutes that were held.

Four thousand dolhirs was appropriated by the State for institute work,
made payable to the board of agriculture. There are no permanent
local organizations for institute purposes in thi' several counties, the

director arranging each year for the institutes by correspondence from
the oflice with a local committee, which he appoints. The director

fixes the dates and places and consults with the local conunittec

respecting the i)rogrammes. Meetings are advertised by publishing
from two to four weeks in advance the dates, places, and names of the

speakers in the local press. A traveling institute was organized two

years ago and was in successful operation during the past season. A
railwa}' car is fitted up with illustrative material and etiuipped witli a

lecture force furnished by the college of agriculture and mechanic arts

of the universit}" and by the experiment station. Numerous districts

were visited in this manner and very satisfactory institutes were held,

the lecturers having the ad\ antage of the material with which the car

was supplied for use in demonstration. The railroads of the State

cordially cooperated in the movement and the meetings were unusuall}'
well attended, as appears from a comparison with the attendance of

the previous 3'ear in which 10,(»()0 persons were reported to have been

present at institutes, this 3'ear the number was increased to 25,400.

No reports of the institutes are published.

MONTANA.

Population 243,.32n. Total numl)or of homes 55,889. Nnml^er of farm homes

i;5,!t09. Per cent of farm liomes 24.9. Approximate population in farm liomes

60,.')S8.

Director of institutes.—F. B. Linfield, Acting Secretary of the Board of Farmers'

Institutes, Bozenian.

The board of administration of farmers' institutes in Montana is

compo.scd of the governor of the State, the director of the Montana

Experiment Station, and the i)residents of the Montana Registered
Cattle Breeders' Association, the Montana A^'ool Growers' Associa-

tion, the Montana Ijive Stock Association, the Montana Horticultural

Society, the Montana State Board of Horticulture, the Montana Agri-
cultural Association, and the ^lontana Dair^'man's Association. The
officers of the board consist of a president and secretar}' elected by
the board for two years. The members of this board of admin-

istration are designated
" Directors of Montana farmers' institutes

and are authorized to hold institutes for the instruction of the citizens

of the State in the \arious branches of agriculture, and to prescribe
such rules and regulations as they may deem best for organizing and

conducting the same." At least one institute shall ])e held in (>acli

countv each vcar. The directors are authorized to designate the times
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and pliicos. 'V\w local couiily or<i'ainzatioiis arc recjuircd to provide
suitalilc halls, and must fuinisji (liciii willi iicht jnul heat and bear

all necessary jidvertising expenses. Two thousand dollars was appro-

priated for the purpose of eonductin*;' institutes this 3'ear. Under a

new hiw appi'oved March
(>, liKj;}, $4,(M)() per ainium is appropriated,

and each institute held under the authoritN' of the board shall )>e

entitled to a sum not exceeding' !i>50 from the amount thus appropriated.
An institute aimual is authorized to be pul)lished, the cost not to

exceed $1,500 in any one j^ear. Sixteen institutes were held durin*^

the year, consistino- of 32 sessions. Six hundred persons were in

attendance and K) lecturers were upon the State force. Four of these

lecturers were members of the at^ricultural coUeo-e and station stafi's

and were present at 8 institutes, contri])utin»;;' 32 days of their time.

The rules of the board requii-e that the State shall be divided into

districts for institute purposes. The formation of local farmers' insti-

tute organizations, or farmers' clubs, in the various counties of the

State is reconnnended. The secretar3' of the board is, under their

rules, the superintendent of farmers' institutes and has immediate

charge of all arrangements for the farmers' institute work over the

State. He is required to make a report of the work of the year and

the meetings held to the board. Five thousand copies of reports of

the institutes are published each year and distributed

NEBRASKA.

Population 1,066,300. Total number of homes 220,947. Number of farm homes

116,854. Per cent of farm homes 52.9. Approximate jjopulation in farm homes

564,072.

Director of institutes.—E. A. Burnett, Director Agricultural Experiment Station of

Nebraska, Lincoln.

Farmers' institutes in Nebraska are held under the general direction

of the industrial college of the University of Nebraska and the agri-

cultural experiment station. The university employs a superintendent
of farmers"' institutes, who is director of the experiment station.

There is also employed an assistant superintendent who has charge of

the field work.

Sixtj^-five institutes were held last year, consisting of 268 sessions.

Twenty-three institutes were one-da}^, 38 two-day, and 4 three-da}^
The total attendance was 25,000. Thirty-three lecturers were employed

upon the State institute force, and $4,000 was appropriated for meet-

ing the expenses of the work. The members of the agricultural col-

lege and experiment station staffs assist whenever their services are

required and their duties in connection with their official positions

permit. No report of the proceedings is published. The dates,

places, and programmes for the institutes are arranged by the State

director. The local county organizations consist of a president, secre-
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tary, and executive cominittce, who are intrusted with the duties of

sccurino- nieetiufi^ rooms and providino- for the payment of the local

expenses of the institute. The State lecturers are api)()inted by

authority of the re<;-ents of the university and arc assigned to the

scNcral localities ])y the superintendent of institutes. The institutes

are advertised through the local papers, b}'^
means of posters, and by

the distribution of programmes througji the mail.

I

NEVADA.

Population 42,325. Total number of homes 11,190. Number of farm homes 2,164.

IVr cent of farm homos 19.3. Apjtroximate population in farm homes 8,170.

Director of institutes.—N. E. AVilson, Vice-Director of the Agricultural Experiment

Station, Reno.

The work of conductino- farmers' institutes in Nevada is in charge of

the State agricultural experiment station. There is no law in this

State providing for the organization or conducting of institutes. Last

year there were held, under the direction of the station staff, three

institutes, composed of 18 sessions. Nine hundred and eighty-three

persons were in attendance. Five State speakers comprised the lec-

ture corps, all of whom were members of the agricultural experiment
station staff. The total expense was $120. The local organization

consists of a local executive committee, with a permanent chairman

and secretary.

The arranging of dates, places, and programmes is by the State

director, after consultation with members of the local connnittee. The

railroad companies furnish free transportation for all Avorkers within

State limits and grant reduced rates to all who attend the institutes.

No report of the proceedings is published.

NEW HAMPSHIRE.

Population 411,588. Total numl)er of homi'S 97,902. Number of farm homes

28,271. Per cent of farm homes 28.9. Ap])roximate population in farm homes

118,948.

Director of institutes.—N. J. Bacliekler, Secretary State Board of Agriculture,

Concord.

The public statutes of New Hampshire require the secretary of the

board of agriculture to
" nuike arrangements for, give ])u))lic notice

of, and if p()ssi))le personally attend the farmers'' meetings authorized

by (lie boai-d." Under this general authority farmers' institutes are

organized and conducted. Last season 18 one-day institutes, com-

posed of 8() sessions, were held. Six thousand three hundred people
were ill attendance and 11 lecturers were upon the State corps. The

total exi)ense was!i^l,(MlO, which was apportionetl from the general fund

appropi'iated to the State board of agricuhuic. Local arrangements
for holding institutes arc made l)y the secretary of the board with
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<>r;iii<'C oriijini/ations, riinii cliilts, mid ii<rriciilliwiil iiiid horticultural

sofictios. Two thousiiiul copies ol" icports of piocecdiii<»;.s were pub-
li.sli('d and distributed.

NEW JERSEY.

I'npiilaliiiii l,SS.'5,t)()9. Tolal iiniiil)er of lioiiii's 415,222. NmihImt of fjiriii lioinca

;i5,:{:{7. IVt cenl of farm lionii'H .S.5. Apitroxiniali? population in farm liomos

UiO.lll.

Director of institutes.—Franklin Dye, Secretary of State J>oar<l of Agriculture,

Trenton.

'i'lic fanncr.s' institutes in New Jersey are orj^^inized and conducted

under f^eneral authority granted to the State I)oard of aj^ricidture ])y

the leo-islature. Under the act the ])oard is authorized to "employ
suitable persons to lecture before the State boai-d of agriculture at its

annual or other meetings and in the counties of the State." The exec-

utive committee of the board has delegated the management and con-

duct of the institutes to its secretary. Thirty-one institutes were

held last season, made up of 119 sessions. Twelve of these institutes

were onc-daj', 18 were two-day, and 1 three-day. The total attend-

ance was 6,850. Thirty-eight lecturers were employed during the

season upon the State force, and $!2,()00 was expended for meeting
the expenses. No report of the proceedings is published.

Independent institutes, averaging two meetings in each of the

eighteen comities, were held, with an atteiuhuice of al)out .50 each.

Tlu^ State director usually furnishes a speaker when requested to lec-

ture before these independent or auxiliary institutes. There are no

specific local organizations for institute work in the State. The
director invites the mend)ers of county boards, granges, and farm clubs

to aid him in the work of an-anging for the county meetings. In most

places the dates, places, and programmes are prepared l)y the State

director. The local connnimities are expected to i)rovid(^ ])roper meet-

ing rooms and pay all expenses for heat and light. The director

attends almost all of the institutes, and in many instances takes a

place regularly upon the i)latforni as a lecturer.

NEW MEXICO.

Population 195,310. Total number of liome.s 46,355. Number of farm homea

13,102. Per cent of farm homes 28.3. Approximate population in farm homes

55,272.

Director of institute.s.—Luther Foster, I'resident of College of Agriculture and

Mechanic Arts, and Director of the; p]xj)eriment Station, Mesilla Park.

The farmers' institute work in New Mexico is under the direction

of the agricultural college and experiment station. There is no

specific legislation providing for the organization or control of the

institute work. The expenses are met by appropriations made by the
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board of re*jcnts of the Collcjjc of A<4ii(iilture and Mechanic Art.s

and (;f the experiment station. Three institutes were held hist year,

havin«( a total of 13 sessions. Three hundred and scvcnty-tive per-

sons were in att«'ndance, and live lecturers, all nienihers of the station

start', <^ave instruction at these nie(>tinj,''s. The total expense amounted

to $1"J5. • No report of proceeding's is puhlished. The citizcuis in the

localities where institutes arc held pay all the expenses of the meet-

ing's except those incurred by the State lectui(!rs. The advertising^ of

the institutes is committed to the localities in which the meeting's are

to be held.

NEW YORK.

rupululiDii 7,268,894. Total miiiilKT of lioiiu-.s l,fi34,52.'l NuimIrt of farm lioiiii-a

227,822. IVr cent of farm lionu'S 13.9. Approximate population in farm homes

1,010,37(5.

Director of institutoH.—F. K. Dawley, Fayettevillc

The director of institutes is api)ointed ))y the commissioner of af^ri-

eulturc under authority of an act of the lej'islature creating' the

department of aoriculture. The law sinii)ly pi-(nides for tlu^ appoint-

ment of tin; dii-ector of institutes and for the appro])riati<Mi of funds

to conduct them, leavin<i' the orfranizati<Mi and manaoenient entirely in

the hands of the State institute director. Lji-st year 812 institutes were

held, made u]) of 1,308 sessions. One bundled and six of these insti-

tutes were one-day, 202 were two-day, and 4 were three-day. The

totid attendance was 138,528. Sixty-six lecturers were upon the Stjite

corps, and lj>2U,(M)(j was api)ropriated for carry inj' on the work. As

many as tive .separate corps of speakers are in the Held at the same

time. An iiiumal meeting- of the lecturers upon the State force has

l)e(!n held for the pui;pose of normal instructi(^n. The tlirector con-

tem[)lates extendin<r the course so as to contiiuie for about two weeks,

the meetings to 1)C held at the State experinjcnt station and at Cor-

nell University. The State speakers in New York arc all listed under

the civil service, and the tlirector reports that there has ))een no

serious trouble from the rulinos of the Civil Service Connnission. A

special ert'oit has been made to develop institutes lecturers, and the

lartre number of elKci(;nt men now on the New York State force is

evidtMice of the success of the director in this respect.

An animal report of institute's, amountinfj to 25,000 copies, was

printed and the copies distributed by the State director and by mem-
bers of the lejjislature. The local, or county, orj'ani/ation varies.

ITsually a local conunittee is selected by the State directoi- to have

(harireof thearrant'ementsfoiholdini'thecountv meetinj^s. Thedatos,

places, and pro<frammes arc arranj'ed by the dijectt)r. Ka<*h local-

ity is re(|uired to provide a hall free of expense. The Stjite ])ays the

expenses U>v advertisinj' and also for lij^ditinj' and heatinj' of thr hall.
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The director frequently fiiniislics sj)ejiker.s for independent institutes

that arc held under the auspices of oranoes, farm chihs.or jit^n'icultural

societies. The attendance at tliese independent institutes last year is

reported as 2,32U.

NORTH CAROLINA.

Population 1,893,810. Total miml)er of homes 370,072. Number of farhi homes

223,831. Per cent of farm homes 60.5. Approximate population in farm homes

1,145,755.

Director of institutes.—S. L. Patterson, Commissioner of Agriculture, Raleigh.

l?y act of assembly it is made the duty of the commissioner of agri-

culture of North Carolina, by and with the consent and advice of the

board of agriculture, "to hold farmers' institutes iu the several coun-

ties of the State as frequently as may be deemed advisable in order to

instruct the people in improved methods in farming, in the beneficial

use of fertilizers and composts, and to as(-ertain the wants and neces-

sities of the various farming comnuinities; and may collect the papers

and addresses made at these institutes and publish the same in pam-

phlet form, annually, for distribution among the farmers of the State.

He may secure such assistants as may be necessary or beneficial in

holding such institutes."

Fifteen institutes were held last year, composed of 25 sessions, and

attended by 1,525 persons. Eight instructors were upon the State

lecture force, five of whom were members of the agricultural college

and station staffs. Representatives of these institutions attended

every institute, giving in the aggregate 51 days of their time. Six

hundred dollars was appropriated by the board of agriculture for

defraying the expenses of the work. The commissioner of agricul-

ture is elected by the people for a term of four years. One thousand

dollars has been set aside by the board for institute purposes for the

coming season.

No annual report has been pul^lished. The local organization for

the counties consists of a chairman, secretary, and committee on pro-

grammes. The director holds institutes upon request of the various

localities. The local expenses are provided for by the community in

which the institute is held. Announcement of the dates, places, and

speakers is made ])y publication in the newsi^apers and through the

distribution of posters.

NORTH DAKOTA.

Population 319,146. Total number of homes 64,690. Number of farm homes

44,112. Per cent of farm homes 68.2. Approximate population in farm homes

217,657.

Director of institutes.—E. E. Kaufman, Professor of Dairying, North Dakota

Agricultural College, Agricultural College.

The farmers' institute board is provided for by an act of assembly
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approved March 13, 1903. The board is coiupo.sed of the president of

the board of trustees of the North Dakota Airritultural Colleoc, the

commissioner of agriculture and lal)or, the director of the experiment
station, the professor of agricuUuiv and the professor of dairying of

the North Dakota Agricultural College, It is made the duty of the

board "to employ a director of farmers' institutes and such other

lecturers as may be deemed necessar}^; to authorize the holding of not

less than -40 institutes each year."
Nineteen institutes were held last year consisting of 67 sessions.

Three institutes were one-day, and 1(1 were two-day. The total attend-

ance is reported as 2,65.5. The numljcr of speakers on the State lecture

force is 11, and $1,500 was appropriated for carrying on the work.

Four of the State speakers were meml)ers of the agricultural college
and experiment station stati's. Representatives of these institutes

were present at 6 institutes, contributing l-t days of time. The pro-

ceedings are pul)lished in an institute annual, of which 10,0(»0 were

distributed at sul)sequent institute meetings and through the mail.

The institute board appoints all State lecturers. An institute com-

mittee in each county is selected b}" the State institute board to look

after the advertising and make such special arrangements as are nec-

essary for the successful conduct of the meetings. The dates, places,
and programmes are all ari-anged by the State director, and notices of

meetings are published about four weeks in advance. The State

director is appointed In' the State farmers* institute board for one

season. A number of independent institutes were held b}^ local

farmers' societies wath an estimated attendance of 225. The institute

meetings are advertised l)y means of large posters, through the pub-
lication of the programmes by local newspapers, and b}^ postal-card
invitations sent out through the mail. The act of the legislature of

1903 increased the appropiiation for institute purposes to $8,000 per

year.

OHIO.

Population 4,157,545. Total numlu'r « if homes 944,433. Number of farm homes

280,068. Per cent of farm homes 29.7. Approximate population in farm homes

1,237,790.

Director of institute.s.—AV. W. ^Miller, Secretary State Board of Agriculture,
Columbus.

The farmers' institute work in Ohio is organized under the pro-
visions of an act passed April 26, 1890, and amended April 27, 1896.

Under this act whenever '•

twenty or more persons, residents of an}'^

county in the State, organize themselves into a farmers' institute

societ}', adopt a constitution and by-laws agreeable to rules and regu-
lations fiirnished by the State ])oard of agriculture: and when such

.society shall have elected proi)er othcers and performed such other

S. Doc. 148, 58-2 13
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acts as may ho roquiri-d l)y (1h' iuIcs of the State l)oard of agriculture,

sucli sofiety shall be deemed a Ixxly corporate." Not more than four

farmers"' institute societies in any county are permitted to hold annual

meetinj^s under the auspices of the State hoai'd of a«j;ri culture. The

secretary of the State board of agricultui-e has charge of the farmers'

institute work under the general direction of the board. Section 3 of

the act provides for the maintenance of farmers"' institutes thi-ough

the levy of a direct tax. Ohio is the only State that has adopted this

method of institute support. The section is as follows:

When a society organized under the i)rovisions of tliin act wliall have lield an

annual fanners' institute meeting in accordance with the rules of tlie State board of

agriculture, the secretary of said l)oard shall issue certificates, one to the president

of the farmers' institute society and one to the president of the State l)oard of agri-

culture, setting forth these facts, and on the presentation of these certificates to the

county auditor, he shall each year draw orders on the treasurer of the county as fol-

lows: Based on the last previous national census, a sum equal to tliree mills for each

inhabitant of the county in favor of the president of the State l)oard of agriculture

and a sum ecjual to three mills for each inhabitant of the county in favor of the

presideiat of the farmers' institute society, where but one society is organized; but in

counties where there are more than one farmers' institute society organized under

the provisions of this act and holding meetings under the auspices and l)y the direc-

tion of the State board of agriculture, the said three mills for each inhabitant shall

be equally apportioned among such societies, and warrants in the proper amounts

issued to the respective i^residents, and the treasurer of the count}^ shall pay the

same from the county fund: Provided, That in no county shall the total annual sum
exceed two hundred and fifty dollars: And -p^'ocided J'artltcr, That the payment to

any institute society shall not exceed the expense, as i^er detailed statement, pro-

vided in section four of this act.

The act, it will be seen, provides permanent county institute organ-
ization and secures to each a substantial fund for sup})ort. The State

board of agriculture, under rules which it is authorized to prescribe,

gives specific instructions for the formation of local societies and

directs how reports shall ])e made out, and directs the details to be

observed in conducting their institute meetings. The State lecturers

are required to devote their timi* and efforts to the discussion of such

subjects as are designated by the institute law, namel}^, "farming,
stock raising, fruit culture, and all branches of business connected

with the industry of agricidture."

Two hundred and sixty-three institutes were held last year consisting

of 1,250 sessions. All of these were two-da}' institutes. Eighty-one
thousand seven hundred and fifty-two persons were in attendance.

The State teaching force consisted of 29 members and the total

expense incurred was $1<),9S1. Ten thousand copies of reports of

the proceedings were published and distributed. All of the local

expenses are met by the counties from their portion of the per capita

tax. The dates and places for institutes are arranged by the State

director, and the programmes are submitted to him by local societies
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for approval. The diites, places, and spoukors arc announced aT)Out

forty da3's in advance of Decemlx'i- 1, which i« the beginning of the

institute season. The institutes are advertised local
1}^ by the county

societies. Twenty-eight independent institutes were held during the

year by local organizations. The attendance reported was 8,681.

OKLAHOMA.

Population 398,331. Total number of homes 86,i(08. Number of farm homes

63,094. Per cent of farm homes 72.6. Approximate population in farm homes

289,188.

Director of ins^titutes.—J. I>. Tiioburn, Secretary lioanl of Agriculture, Guthrie.

The formation of a State ))oard of airi'icidture, consistinp- of six

members and the governor, who is a mem))er ex odicio, is authorized

under a recent act of the Territorial legislature. The six members of

this board are elected l)y delegates from county institutes, whose

organization is provided for in the act. Wherever not less than fifteen

farmers, residents in one county, shall apply to the .secretary of

the Territor}' he is reqiured to issue a charter of incorporation and
the organization shall thereafter be known as the count}- farmers'

institute for such count}'. These county institutes are required to

hold an annual meeting at the comity seat, at which matters pertaining
to agriculture shall l)e discussed and one delegate be elected to attend

the annual meeting of the board of agriculture. Tliesc delegates at

their annual meeting elect two members of the State board of agricul-

ture, whose terms are for three 3^ears, and the law provides that this

board "'shall have supervision of the count}^ farmers' institute sys-
tem." The board elects its secretarv and assigns his duties, one of

whii'h is the management of the farmers' institutes.

l^ast year 2d institutes were held: Twenty-three one-day, 5 two-

day, and 1 three-day. There were 30 sessions. One thousand dol-

lars was appropriated for conducting the work. Six speakers were

upon the institute force, all members of the agricultural college and

experiment station stalls, and contributing twenty days of their time.

The local expenses of the institutes are provided for by the county
institute .societies. The dates of institutes are fixed by the county
organizations at their annual meetings, and thev also assist the State

director in preparing, programmes. No report of the institute pro-

ceedings is published.

OREGON.

Population 413,536. Totiil number of homes 91,214. Xumber of farm homes
36,156. Per cent of farm homes 39.6. Approximate population in farm homes
163,760.

Director of institutes.—James Withycombe, Director Ai^rictiltural Kxperiment
Station, Corvallis.

Oregon has no law regarding farmers' institutes. Those that are
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lu'ld arc iiiulcr the direction of the State aj'ricultural eolieiic and

experiment station, and are voluntary on the part of these institutions.

Last 3'ear -20 institutes were ht>l(l, ten one-day and ten two-day,
the total luunber of sessions heino- co. Four thousand persons were
in attendance. There were six lecturers upon the State force, all of

whom were from the collejreand experinuMit station stafis. The}'^ con-

tril)uted in the aj4t^reg'ate 240 days of time. The sum of $300 was

expended in carryino- on the work. No report of })roceedinos is pub-
lished, 'i'lie sum of $1,000 has been appropriated for institute pur-

poses for the coming- year. There is no regular form of organization
for the several counties. The director arranges the dates and places
after consultation with the localities desiring institutes.

PENNSYLVANIA.

Population fi,o02,n5. Total number t)f homes 1,320,025. Number of farm homes

225,ri(;5. l\'r ivut of farm homes 17.1. Api)roximate population in farm homes

1,077,()61.

Director of institutes.—A. L. Martin, Deputy Secretary of Agricailture, llarrisl)urg.

Under the Pennsylvania law the deput}' secretary of agriculture,
who is appointed by the governor for a term of four years, is also

director of farmers' institutes. He is required to "'arrange them in

such manner as to time and places of holding the same as to secure the

greatest econoni}' and efficiency of service, and to this end he shall, in

each county where such institutes are to be held, confer and advise

with the local member of the State board of agriculture, together with

representatives duly appointed by each county agricultural, horticul-

tural, and other like organizations, with reference to the appointment
of speakers and other local arrangements.'-
The institutes are supported by Inennial appropriations b}^ the legis-

lature to the department of agriculture. The number of institutes

held last 3'^ear were 327, consisting of 831 sessions. Fortj^-nine of

these institutes were one-day, 277 two-day, and 1 three-day. There

were 58 lecturers upon the State force. The amount appropriated for

the support of the institutes was $15,000. Partial reports are pub-
lished in the annual report of the department. Thirty-one thousand

six hundred copies of this report are published and distributed

annually. The Penns3dvania State College and the Agricultural

Experiment Station were represented on the institute lecture force by
four members, who contributed in the aggregate 108 days of their

time and attended 58 institutes. The local organization consists of a

county chairman, who is usually the member of the State board of

agriculture elected by the county agricultural society, and one repre-

sentative from each of the other county agricultural organizations.

All of the expenses of the institute work, including the local expenses
in the several counties, are paid out of the State appropriation. The
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State director fixes the dates and the county committees select the

places and prepare the proorammes. About 75 independent institutes

were held last year b}' farmers' clubs, granges, and count}- agricul-
tural societies. The State is divided into live sections for institute

puri)oses, and the institute director furnishes three lecturers for each

section.

A feature of the work in this State has been the prescribing of one

or two important topics, requiring them to })e placed upon every pro-

grannne for discussion throughout the State. The training of institute

lecturers so as to increase the number of eflicient instructors in the

institute work is made an important feature by the State director.

PORTO RICO.

Farmers' institutes have not yet been organized in Porto Rico.

RHODE ISLAND.

Population 428,556. Total number of homes 94,179. Number of farm homes 5,638.

Per cent of farm homes 6. Approximate i)Opulation in farm homes 25,713.

Director of institutes.—John G. Clarke, Secretary State Board of Agriculture,
Providence.

Farmers' institutes in Rhode Island are conducted under authority

granted b}^ the general assembly in an act passed May 19, 1892, sec-

tion 4 of which is as follow\s: ''The board shall hold one ao^ricultural

institute in each county annually, either independently or in connec-

tion with any society or association, or other organization devoted to

the same general objects, and may hold as many more as it shall deem

exp(Hlient, and shall, as far as practicable, encourage State and local

associations and societies in the interest of agriculture." The secre-

tary of the State board of agriculture is charged Avith the duty of

arranging for and holding institutes, the expenses of which are paid

by the board out of an annual appropriation of $15,000. One insti-

tute was held in this State, with a total attendance of 20. One lecturer

was upon th(» State force. The total expense was $44.

south CAROLINA.

Population I,.'i40,.'n6. Total mmihcr of liumes 269,81)4. NumluT of farm homes

152,993. Per cent of farm liomes 56.7. Approximate j)opulation in farm houies

759,959.

Director of iuHtitutvH.—J. S. Newman, Director Agricultural Experiment Station,

Clemson College.

There is no speciiil law in this State authorizing the holding of

lanncrs"' institutes. Institutes, however, nvo held under authority

granted by the board of trustees of Clemson Agricultural College. A
conunittee of this board makes out the ))rogramme for the year and

appoints an olliier to tiike charge of the work of conducting the meet-
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iiios. Thirj v-ono institutes were hold with an equal number of sessions.

The total attendance was 8,()1M). Eleven lecturers were on the State

force, and the total expense of the institutes was $1,00(». Eight mem-
bers of the college and station staffs contributed thirty days of time

to institute woik. The })rooranune for each institute is arrang-ed at

the college before tlie season beo-ins, and the college pays the entire

expenses connected with the meetings.
Nineteen institutes for negroes were conducted l\v the Colored Nor-

mal Industiial, Agricultural, and Mechanical College under the direc-

tion of President Thomas E. Miller. The attendance aggregated 5,700,

and thirty-live days of the time of the college staff were given to the

work. The expense of the institute amounted to $150. No report of

the proceedings was pu])lished.

SOUTH DAKOTA.

Population 401,570. Total number of homes 83,586. Number of farm homes

51,9o7. Per cent of farm homes 62.2. Approximate population in farm iiomes

249,776.

There has been no legislation in South Dakota relating to farmers'

institutes and no institutes were held during the past j^ear,

TENNESSEE.

Population 2,020,615. Total numl^er of homes 402,536. Number of farm homes

22t),()27. Per cent of farm homes 56.2. Approximate population in farm homes

1,135,585.

Director of institutes.—W. W. Ogilvie, Commissioner of Agriculture, Nashville.

Tennessee has no special law respecting farmers'' institutes. An

appropriation is made to the department of agriculture by the legis-

lature to be used by the commissioner for institute purposes. The

commissioner has complete control of the woi'k, selects the lecturers,

arranges the programmes, and decides the places and times for holding
the meetings. Forty institutes were held last 3'ear at a cost of $2,500.

Seven members of the agricultural college and station staffs contributed

125 days of their time in giving instruction at institute meetings. Ten

thousand persons are reported as having been in attendance.

The death of the former commissioner, who had charge of the

institute work during the past season, has made it impossible to

secure full statistical data, A general farmers' institute was held at

the State Agricultural and Mechanical College at Knoxville, June 23

to 26, at which there were estimated to be about 1,200 farmers, mostly
from eastern Tennessee. The meetings Avere addressed bj'^

members

of the agricultural college and experiment station staffs, as well as by
lecturers secured from other States. The appropriation for institute

purposes for the coming 3'ear has been increased to $5,000.
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TEXAS.

Population 3,048,710. Total iiuihIh'I' of homes 589,291. Number of farm homes

341,889. Per cent of farm homes 58. Approximate poi)ulatioii in farm homes

1,768,25K
Din'ctorof institute.'^.—R. L. P)ennett, Agriiultnral and Mechanical College, College

Station.

The leo'i.slatiirc at its last scs.sion made an appropriation for the

salary of a siiporiiitendont of fanners'' institutes. The board of

directors of the college has also set aside out of its general funds an

amount sufficient to pay the traveling expenses of the superintendent.

Until the present year the fanners'' institutes were held luider an

organization known as the Texas Fanners' Institutes. The expenses

were met In' an agricultural paper that paid the salary of a director

of institutes and such other expenses as were involved in carrying on

the work. Sixty-fonr institutes were held during the year, made up

of 180 sessions. Five thousand three hundred and seventy-six persons

were in attendance and the total cost was i!^2,l(M».

Local institutes have been organized in man}'^ of the comities of the

State. The director, however, with but few exceptions, arranges the

dates, places, and progrannnes for institute meetings. All of the local

expenses are met by the citizens of the conununity in which the insti-

tutes are held, including the entertainment of the State lecturers. No

report of proceedings is published.

There has })een organized in this State the Farmers' Boys Progress-

ive League, intended to reach the boys and girls out upon the farms,

and to assist and interest them in the higher forms of agricultural life

and practice. Any boy or girl l)etween the ages of 1-t and 20, living on

the farms or ranches of the southwest, can l>ecome a member and will

be entitled to certain privileges which the constitution of the league

provides. For the present they are engaged in cultivating crops, the

seeds of which were furnished l)y the Texas Farmers' Congress. A
report of their work is to be made to the county farmers' institute

and prizes are offered for products that are specially meritorious.

UTAH.

Population 276,749. Total number of homes .56,19<). Number of farm homes

19,529. Per rent of farm homes 34.8. Approximate population in farm homes

9(5,308.

Director of institutes.—John A. Widtsoe, Director Agricultural Experiment Sta-

tion, Logan.

Farmers' institutes in Ftah are by law under the direction of the

trustees of the agricultural college, who are "authorized and recjuired

to hold institutes," There nmst l)e held at least one institute in each

count}^ during each school year, at such times and such places as the
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trustoos and faculty of the aji'i'icnUnval oolloop may direct. Tho sum
of ^1, .')()() is appropriated for institute purposes, to be expended l)y

the board of trustees of the college. Under tho provisions of this

act it is made the duty of those conducting- institutes to encourage
and assist in the organization of local agricultural societies. The
course of instruction must be so arranged as to "present to those in

attendance the results of the most recent investigations in theoretical

and practical agriculture."

Forty institutes were held during the year, consisting of forty
sessions. Three thousand two hundred people were in attendance.

Ten lecturers were upon the State institute force, all of whom Avere

members of the college faculty or experiment station staff. Five

thousand copies of the reports of proceedings are printed and

distril)uted. A committee of the faculty, under the direction of the

president, arranged for all institute work. The dates, places, and

programmes are fixed by this committee. All of the local exi:)enses

incurred in holding meetings are paid out of the State appropriation.

VERMONT.

Population 343,641. Total number of homes 81,462. Number of farm homes

32,871. Per cent of farm homes 40.4. Approximate population in farm homes

138,830.

Directoi" of institutes.—C. J. Bell, Secretary State -Board of Agriculture, East

Hardwick.

The farmers' institute work of Vermont is under the control of the

State board of agriculture. This board is composed of the governor,
the president of the University of Vermont and State agricultural

college, and three other persons appointed Ijy the governor. They
hold office for two years. The board is required to ''hold one meet-

ing in each county annually, and others if deemed expedient, and ma}'"

employ lecturers, essayists, or other aid in conducting* said meetings,

managing its affairs generally, and discharging its duties. At such

meetings it shall present subjects for discussion and, among other

topics, forestry, tree planting, roads, and road making."

Forty-one institutes were held last year, consisting of 108 sessions.

Sixteen thousand four hundred persons were in attendance. Twent}^-
six lecturers constituted the State force, and $5,000 was appropriated
for meeting the expenses. The ))oard publishes annually 3,000 copies
of its report, which includes the proceedings of the farmers' institute.

The dates, places, and programmes for institutes are arranged b^^ the

State director. The free use of hall is required to be provided by the

community, the State board defraying the other local exj^enses. A
number of independent institutes were held, having an estimated

attendance of about 500.
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virginia.

Population 1,854,184. Total number of homes 364,517. Number of farm homes

170,412. Per cent of farm homes 46.8. Approximate population in farm homes

867,758.

Director of institutes.—(t. W. Koiner, Commissioner of Agriculture, Richmond.

The board of aoricultiire of the State of Virginia is required to bold

"farmers' institutes at such times and at such places throughout the

State as it may deem necessar}- for the advancement of agricultural

knowledge and the improvement of agricultural methods and practices,

and pu])lisb and disburse such papers and addresses read or made at

these institutes as promise to be of value to the farming interests."

The dutv of arranging for and conducting farmers' institutes is

placed in the hands of the secretary" of the l)oard. Last year 72 insti-

tutes were held, composed of 144 sessions, attended ])y 18,000 persons.
Three lecturers were upon the State force. The agricultural college

and station staff's attended four institutes and contriliuted eight days
of time. All of the expenses of the institutes are borne by the depart-
ment of agriculture. An appro])riation of $3,500 has been made by
the State board for the expenses of institutes during the coming 3^ear.

WASHINGTON.

Population 518,108. Total imiuber of homes 113,086. Number of farm homes

33,931. Per cent of farm homes 30. Approximate population in farm homes

155,430.

Director of institutes.—E. A. P>ryan, President Washington Agricultural College,

Pullman.

The law of the State of Washington, in defining the purpo.ses of the

Washinoton Agricultural College and School of Science declares that

"one of the objects of the State college shall l)e to hold farmers' insti-

tutes at such times and places and under such regulations as the board

of regents may determine." An act of the legislature of 1903 requires
that "at least one institute shall be held in each count}'^ in each year."
The sum of $2,500 is appropriated for institute purposes. Twelve

institutes were held dui'ing the past season, attended by 1,800 people.
Three members of the agricultural college and experiment station

staffs were upon the State lecture course and contril)uted thirtv days
of theii- time.

WEST VIRGINIA.

Pojiulation 958,800. Total iuniil)cr of homes 186,291. Number of farm homes

94,566. Per cent of farm homes 50.8. Ai>|)ro.\imate ])opulation in farm homes

487,070.

Director of institutes.—.1. I>. (iarviii, Assistant Secretary of tlic I'oanl of Agricul-

•ture, Cliarleston.

The law of West Virginia ])laces the control of tli<> fariuers' in.sti-

tutes in the hands of the State board of agriculture. L'nder this act



082 REPORT OF OFFICE OF EXPERIMENT STATIONS.

the board is required to "promote and encourage as far a.s practicable
the holdino- of fanners' instilutcs, the oro-ani/ation of agricultural
and horticultural societies and other associations in the interest of

agriculture in the several counties of the State.
* * *"

It is

directed to
" hold farmers' institutes for the instruction of the farm-

ers of the State in the various ])ranches of agriculture. Such insti-

tutes shall be h(^ld at such times and places in each year as the said

board may direct. The said board shall makc^ such orders and reg-
ulations as it may deem proper for oi-ganizing and conducting such

institutes and may employ an agent or agents to ])erform such

work in connection therewith as they may deem best."" The course

of instruction in such institut(\s shall be so "arranged as to pre-
sent to those in attendance the results of the most recent investi-

gations in theoretical and practical farming," One hundred and

fifty-eight institutes were held last year; 23 were one-day, 135 were

two-day, together comprising 632 sessions. Fifteen thousand seven

hundred and fifty persons were reported in attendance. Sixteen lec-

turers were upon the State force, four of whom were members of

the agricultural college and experiment station staffs, who attended 17

institutes and contributed forty days of their time. Five thousand

four hundred and fifty-one dollars was appropriated for institute

work.

There is no law requiring the formation of local institute associa-

tions, but the board of agriculture has had prepared a set of by-laws
which they recommend to local conmiunities for adoption for the pur-

pose of securing a local farmers' institute society in ev^ery coijnty in

the State. The director of institutes is appointed by the State board

of agriculture for a period of two j^ears. The l)oard arranges the

dates of the institutes and assigns two of its members to be present at

each. The entire expense of the institutes is paid out of the appro-

priation made to the State board of agriculture. The reports of the

proceedings of the several institutes are required to be sent in to the

secretary of the board and are printed in an agricultural periodical
issued under the direction of the State board of agriculture.

WISCONSIN.

Population 2,069,042. T(jtal number of homes 436,063. Number of farm homes

169,531. Per cent of farm homes 39.8. Approximate population in farm homes

823,478.

Director of institutes.—George McKerrow, Madison.

The board of regents of the State Universit}" is authorized by the

law of Wisconsin to "hold institutes for the instruction of citizens of-

this State in the various branches of agriculture. Such institutes

shall be held at such times and at such places as said board may direct.

The said board shall make such rules and regulations as it may deem
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proper for organ izino- and conductino- such institutes, and may employ
an agent or agents to perform such work in connection therewith as

they may deem best."

One hundred and twenty institutes were held during the year.

Twenty were one-da}' institutes, 99 were two-day, and 1 three-day,

aggregating 560 sessions. The total niunbcr reported in attendance

was 55,000. Twenty-two lecturers were upon the State force, two of

whom were members of the agricultural college and experiment station

start's, who contributed four days of time. The amount appropriated
for institute expenses was $12,000. Sixt}' thousand copies of the

farmers' institute bubetin, containing the i)roceedings of the institutes,

wei'e pu]»lished and distributed. Tlie local expenses of the institutes

are provided for by the citizens of theconnnunity in which the institute

is held. The meetings are placed upon request of the various locali-

ties. Petitions are sent in to the director of institutes and, throuuh

these, meetings are granted in the discretion of the State director.

Fifteen thousand posters and 45,000 programmes of the meetings were

sent out from the State office last 3'ear, as well as notices of institute

meetings to all the papers in the section in which the meetings were
held. The arranging of the dates, places, aiid programmes is in the

hands of the institute director, and announcements of the times, places,

and speakers are made about one month in advance of the institute

season. The special topics for discussion last 3'ear were live stock and

dairying. The institute director is elected by the board of regents of

the university, nominated by the president of the university and

dean of the agricultural college, and recommended by the farm com-
mittee. He takes a place regularly on the programme as a lecturer,

and is in the field during the entire season in which institutes are held.

WYOMING.

Population 92,531. Total number of homes 20,116. Number of farm homes

5,9.39. Per cent of farm home.'^ 29.5. Approximate population in farm homes

27,296.

Director of institutes.—Charles W. Lewis, President of the University of Wyoming,
Laramie.

Farmers' institutes have not been organized in W3'oming, and there

is no legislation providing for their organization or support. The

facidty of the State University and the experiment station staff have

undertaken to conduct a.series of institute meetinosdurino- the comincr

year.
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Number of i)istitittr.'< hdtl aixl the a})prorim<itc attendance (htriiii/ the year ended June SO,

states and Territories.

Aliibama
Arizona
California
Colorado
Connecticut
Delaware
Florida
Georgia
Hawaii
Idaho
Illinois ,

Indiana
Iowa
Kansas ,

Kentucky
Louisiana
Maine
Maryland
Massachusetts ..

Michigan
Minnesota
Mississijipi
Missouri
Montana ,

Nebraska
Nevada ,

New Hampshire ,

New Jersey
New Mexico
New York
North Carolina .

North Dakota....
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island

South Carolina..

Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin

Total.

Number of

one-day
institutes.

22

12
C
8

21
20
14
4
5

82
2
48
40
22
120
213
8.5

5t;

50
16
23

18
12
1

106
15
3

23
10

49
1

50

40
41
72
3
23
20

1, 359

Number of

two-day
institutes.

45
2

12
68
178
50
10
6

18

70
15
2

76

38
3

18
1

202

16
263

5
10

277

9
135
99

1,637

Number of
three or

more days
institutes.

40

Total.
Total

number of
sessions.

1

'4

22
2

60
10
9
28
21

15
4

17

108
181

64
92
8

50
40
40
120
284
100
58
127
16
65
3

18
31
3

312
15
19

263
29
20
327

1

50

40
64
40
41
72
12

158
120

3,179

50
20
254
20
25
67
42
32
4
75

868
348
204

134
83
116
154
885
238
122

32
268
18
36
119
13

1,363
25
67

1,250
36
60
831

1

50

180
40
108
144

632
566

9,670

Total at-

tendance.

2,618
1,000

20,000
1,300
4,000
4,800
2,900
3,500

KK)

2,5.50

42, 876

73, 653

17,750
38,085
2,000
13,245
5,846
11,222
12, 487

53, 037

35, 171

10,000
25,400

600

25,000
983

6,300
6,850

375

138, 528

1,525
2,655
81,752

4,000
112,550

20

5,700
8. 690

io;ooo
5,376
3,200
16,400
18,000
1,800

15, 750

55,000

904,654
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Financial stalisticx uf the furiner.'i' inMituU')< for the year ended June SO, 1903.

StaU's uikI Territories.

Alabama . . .

Arizona
Ciilifnrnia . .

Colorado . . .

Connecticut
Delaware
Florida

Cteorj^ia
Hawaii
Idaho
Illinois
Indiana
Iowa
Kansas

Funds appropriated
for institutes.

Cost.

State.

8G00.0O

700.

700.

2,500.

Louisiana
Maine
Maryland
Ma.s.>;acluisett>* . . .

Michigan
Minne.sota

Mis.><issiiipi
Missouri
Montana
Nebraska
Nevada
New Hauiiishire.
New .Jersey
New Mexico
New York
North Carolina. .

North Dakota ...

Ohio
Oklahoma
Oregon
I'cnsylvania
Rhode Island
riouth Carol iiui ..

Tennessee
Te.xas
Utah
Vermont
Virginia
Washington
West Virginia . ..

Wisconsin

1,000.

18, 150.

10,000.

7,425.
2,000.
2,000.

3,000.
4,000.
2,000.

7,500.
16,500.

1,500.
4,000.
2, m).
•J.O'Ht.

I.OIX).

2, 000.

20, 000.

(JOO.

1,500.

16,981.

1,000.

15,(X)0.

44.

Total .

2, 500. 00

1,500.

5,000.

2,500.00
5,451.00

12, 000. 00

College
and other
funds.

Total cost.

8«0.00
4,000.00

3S5. 00

100.00

1,000.00
35. 00

120.00

'i25.'66

300.00

1,120.00

'2,'i66.'66

170,661.00 9,345.00

8600.00
60.00

3, 400. 00
385.00
700.00
800.00

2, 5(X). 00

1,000.00
35.00

1,000.00
18, 150. 00

10, 000. 00

6,000.00
2, 000. 00

2, 000. 00

3, 000. 00

4,000.00
1,717.00
5, 8;?8. 00

16,500.00
1,500.00
4,000.00
2, 631 . 00

4,000.00
120.00

1,000.00
1,800.00

125. 00

20,000.00
600.00

1,158.00
16,981.00
1,000.00
300.00

15, 000. 00
44.00

1,120.00
2, 500. 00

2, 10(.1. 00

1,500.00
2, 907. 00

2, 500. 00

5,451.00
12, 000. 00

Cost per
session.

179, 022. 00

?12.00
3.00
56.00
19.00
28.00
12.00
3S. 00
22. 00
9. 00

36.00

10.50
14.00
10.00
15.00
36.00
34. 50
16. 35
6. 59

50.00
2.1. 86
32.00
82. 00
15.00
6. 66

25. 00
15. 00
9.60

14. 73
24.00
17.30
13.58

Appropria-
tions for

the season
1903-1.

5.00
18.00
44.00
32.00

11.66
37. 50
26. 70

34.50
15.00

933. 03

8800.00
2, 700. 00
6,000.00

700.00
600.00

2, 500. 00

1,000.00
150.00

1,000.00
19, 650. 00
10, 000. 00
7, 425. 00
2,000.00
2, 000. 00
3,000.00
4,000.00
2, 700. 00

7, 500. 00
18,000.00
1,500.00
5, 000. 00

4,000.00
6,000.00
1,000.00

2,000.00

20, 000. 00
1,000.00
4,000.00

16, 750. 00

l.tKW.OO
17, 500. 00

1,000.00
5, 000. 00

3,000.00
1,500.00
5,000.00
3, 500. 00
2, 500. 00

6,000.00
12, 000. 00

210, 975. 00
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Comparative xtutement of farmer^' iuMitutes.

States and Territories.

Alabnma
Arizona
California
Colorndo
Connecticut
Delaware
Florida
Georgia
Hawaii
Idaho
Illinois

Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts . .

Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampshire.
New Jersey
New Mexico
New York
North Carolina . .

North Dakota ...

Ohio
Oklahoma
Oregon
Pennsylvania . . .

Rhode Island ...

Sonth Carolina . .

Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia . . .

Wisconsin

Aiipropriatiiins.

Number
of ses-

sions.

1901-2. 1902-3,

8600

4,000

COO

•->,500

500

IS, lf)0

10, 000

7,425
2, 000

2,000
3,500
4,000

7,500
16, 500

1,500
4,000
2,000
4,000

600

20, 000
322

1,500
16. 784

15, 000

1,051
2,016

1,500
4,000

Total .

5,000
12, 000

«i600

60

4,000
385
700
800

2, 500

1,000
35

1,000
18, 150

10,000
7, 425

2,000
1

,
200

2, 000

3,000
4, 000

2, 000

7,500
16,500
1,500
4, 000

2,000
4,000

120

1,000
2,000

125

20, 000
600

1,500
16, 981

1,000
300

15,000
44

1,150
2,500
2, 100

1,500
5,000

2,500
5, 451

12, 000

1902-3.

50
20

251
20
25
67
42
32
4

75

Number of insti-

tutes.

1901-2. 1902-3,

858
348
204

134
83
116
154
885

238
122

32
268
18

3'-.

119
13

1,363
25
67

1,250
36
60

831
1

50

180
40
108
144

632
566

24
2

63
15
12
15
22

4
60
110
201
65

102

38
37
36
128
255
69
40
104
17
86
1

40
17

269
17
27

278
11

19
189

1

31

44
50
47
31
75
122

170,648
I

187,226 9,570 2,764

22
2
60
10
9

28
21
15
4
17
108
181

64
92
8

50
40
40
120
284
100
58

127
16
65
3

18
31
3

312
15
19

263
29
20

327
1

50
40
64
40
41
72
12

158
120

Attendance.

1901-2.

3,179

2,616
350

20, 000

5,000
3 055

3,300

180

17,000
39, 187

40,000
0, 500

32,450
1,600
7, 500

5, 920

1,500
2, 176

101,000
27, 205

8,000
10,000
1,200

25, 800

4,000
5,000

94,688
1,700
9,967

94, 655

1,150
3, 335

144, 431
30

10,100

10, 000

14,100
1,500
15,000
48, 800

819, 995

1902-3.

2, 618

1,000
20,000
1,300
4,000
4,800
2,900
3, 500

160

2, 550

42, 876

73, 653

17, 750

38, 085

2,000
13,245
5,846
11,222
12, 487

53, 037

35,171
10,000
25, 400

600

25, 000
983

6, 300

6,8,50
375

138, .528

1,525
2, 055
81,752

4,000
112,550

20

14,390
10,000
5,376
3,200
16,400
18,000
1,800

15, 750

55,000

904, 654
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NuvilXT nf lecturers cmjiloyed hi/ the >State (UrectorK of farmers' inslilutes ihtrhnj tlte year
ended June 30, 1903.





DEVFJDPMENT OF Till- T1:XT-P>()()K OF AGRICUIJURI: IN

NORTH a.\if:rica«

By L. H. Bailey,

Director of the Cullcye of Aijr'trnUnrc mid AijrlculluraL Experiment Station of Cornell

UniveritHij.

A century and u lialf '\^o tlie ancients were still dominant author-

ities in aj^riculturc. The first j^reat application of scientific teaching
to agriculture, at least in English, was TulTs Horse-IIoeing Hus-

bandry, 1733, in which an attempt was made to improve tillage by
expounding what were conceived to be its underlying principles and
results. The scientific spirit of inquiry' grew slowly and steadilj^; but

it was not until the birth of the science of agricultural chemistry in

the early 3'ears of the eighteenth century that great progress was made
in applying science to farming. Davy, Liebig, and Boussingault,

representing three nationalities, are the prominent names in this early
field. The principles of chemistry as applied to farming were con-

ceived to be fundamental concepts of a rational agriculture. They
afforded a central idea around which all other agricultural questions
could be crystallized. The long-hoped-for science of agriculture had
come.

In the ultiFiiate anah'sis of the text-books of agriculture one finds

two contrasting and conflicting t^'pes of ideas—the idea of science

and the idea of l)usiness or practice. Those who conceive science to

be the fundamental and controlling idea in farming start the Ijook

with discussions of groundwork of science—chemistr3', plant life,

physics, meteorology. Most of the older books and many of the

newer ones are of this t3'pe. Those who conceive business or prac-
tice to be the unit in agriculture start the book with farm manage-
ment as explained and aided by science. The former s^'stem is applied
science and it usuiilly starts with heat, air, elements, chemical action,

or physiology; the latter system is scientific explanation and advice

and starts with soils, plants, or animals. One emjihasizes the stand-

point of the studiMit, the other the standpoint of the farmer. One

begins in the laboratory, the other in the field. The applied-science

« An article under this title I contributed to Book Reviews, 7 (1899), No. 2, pp. 4.3-53.

The present paper is based <>ii that article, but is greatly extended.

S. Doc. 148, .58-2 44 689
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book luiiy niiiko its thoinc either physical science or hioloi^iciil science.

It usually chooses the former, ])articularly chemistry. The early idea

was to combine science with ])ractice. The present idea is to make

practice scientific from the be«^innino".

Tiiere is a third type of text-))ook in which the distinctions between

science and farm manaoenient are not cl(>arly apprehended, and the

work l)ecomes a compound of the two main-type ideas.

Considered as an industry, aj»-riculture is manufacturing, l)uyinf^, and

selling. It is business. But unlike most other l)usinesses, the oper-
ator is producer of the raw material as well as dealer in the products.
In order to pi-oduce his wares to the ])est advantage he must know
nnich of the principles in accordance with which the most successful

production nnist proceed. In other words, he must know much of the

sciences on which agriculture is based, as physics, chemistry, botan}',

and other sciences. But he should never forget that the practice of

agriculture is an art and not a science.

These remarks will suggest whj' it is that there is such a bewilder-

ing diversit}^ in plan in the various text-books of agriculture. One
reason why these text-books have not been more successful in accom-

plishing the missions for which they are designed is the fact that

they look upon agriculture from the academic point of view rather

than from the agricultural. Another reason is the attempt to make
them "practical" hj inserting specific directions for the performing
of accustomed farm operations; for these directions must necessarily
be of local and temporar}^ application, Avhereas principles are general
and abiding.

More than a dozen schoolbooks of agriculture were puljiished in the

United States prior to the passage of the land-grant college act in

1862.

The first American text-book that 1 know is Daniel Adams's Ao-ri-

cultural Reader, Designed for the Use of Schools, and published at

Boston in 1824. The preface is dated at Mount Vernon, N. H., October

23, 1821:. It is a duodecimo leather-])ound book of 264 pages, contain-

ing a great number of short imi'elated articles on agricultural practice
and kindred topics. The preface records that "The design of a pu])li-

cation of this nature was formed as earh^ as the 3"ear 1821; and it was

a satisfaction, while in the prosecution of it, to perceive tliat the occa-

sion for such a publication alread}^ begins to be felt." This reference,
as explained in a footnote, is to the report of a committee on crops
of the Rockingham Agricultural Society and to the address of Theodore

Sedgwick before the Berkshire Agricultural Societ3^ Both these

parties urged the necessit}'^ of a book on agriculture for schools.

The second book is apparently Taylor's Farmer's School Book, pub-
lished in 1837 in Ithaca and Albany, N. Y. This is a 16mo of 232

pages "designed as a reading book in common schools. Children
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may read and study in the .schoolroom what tlioy will practice when

they become men. They now i-ead the
' Knolish Reader' or some other

collection that they do not undei\stand or feel any interest in, and

which, the worst of all, ne\ei" gives them one useful idea for the prac-
tical l)iisiness of life." Taylor was editor of the monthly Conunon
School Assistant and author of The District School or National Edu-

cation, the latter designed "to show what our common schools now

are, what they ouj^ht to be, and how tlu^ peo[)le may make them such."

His Farmer's School Book starts out with oeneral discussions of phys-
ical science, but soon passes into consideration of farm practic(^ and

manageniont of specific crops. The chapter on hemp was written by

Henry Clay.

The third book appears to have l)een Judi;(» BueFs adaptation of

General Armstronj^'s Treatise on At^riculture, 1.S39. There is no

internal evidence that this work was designed for the schools, althouj^h
it was adaptable to that use, but it was one of Harpers' Scho(d Dis-

trict Library. The ori<>inal edition was pu))lished anonymously "by
a practical farmer" in 182U in Al))any. It first ran as a serial in the

Albany Argus, Judge Buel's paper, in l.Sl!». (ien. John Armstrong
Avas a soldier in the Revolution and, subsecpicntly, United States Sen-

ator, minister to France, and Secretary of War. The book under con-

sideration treats the subject almost wholly- from the point of view of

farm practice, and was an excellent treatise for its da3\

Judge Bucl's Farmer's Companion, or Essays on the Principles and

Practice of American Husbandry, was jiublished in 1839. The volume
was also incorporated in The School Library, Vol. XVI, a series

"published under the sanction of the board of education of the State

of Massachusetts." The book does not appear to have been intended

as a pupil's text, however.

The first distinct and professed indigenous American text-book or

treatise on agricultuiv appears to have been Alonzo Gra^-'s Elements

of Scientific and Practical Agriculture, pul)lished in New York in

1842. Its chief theme is life, the "vital principle," and it is the full-

est analysis of the biological type of presentation which has 3'et

appeared in our text-book literature. It gives an excellent outline,

also, of the chemical wisdom of the time. It is too technical even for

our present-day rural schools.

The s(>cond real text-book treatise appeal's to have been Davis's

Text-Book on Agricidture, copyrighted in 1S4T, but bearing the pub-
lisher's date of 184S. It is essentially a laboratory presentation of the

subject. Of the eight chapters seven are concerned mostly with

chemical matters, and even the eighth chapter contains little discus-

sion of farm sul)jects. A long appendix is devoted to a discussion of

insects injui-ious to xcgetatii^n. Davis's opening sentence is this:

"Chemistry is that science which makes us acquainted with the com-
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position iiiul i)roi)('rties of bodies, and the chaiij^es which take place be-

tween the ])artick^sof matter at insensibh> distances from each other."

Tlie next work is Doctor Rod<>-ers\s, of Rochester, N. Y., published
in 1848, and a s(H-ond edition in 1S5(). It is a most complete and sys-

tematic presentation of the applied-science idea, niiniini;- thronj^h

chemistry, geology, ))otany, and meteorology; and it ends with an

attempt to present at^ricultural sul)jects. The hiohly iiiuminc.'d s3an-

bolic frontispiece well represents the animus of the work—a scroll

reaching- from the electric heavens l^earinj^ the words "Chemistry,

botany, meteorology, agriculture.
"

A great advance was made by Professor Norton's Elements of Sci-

entitic Agriculture, 1850. Here there was a distinct and successful

attempt to appi'oach the su))iect from the agricultural view })oint,

exphiining rural practices l)y the applications of science. But even

here the advice was very largely chemical. This was not a fault fifty

years ago, ])ut it seems to be a shortcoujing when it is used in books

of the present day.

In 1851 the reading-book idea, apparently dormant since Adams
and Tajdor's time, came forward in Rev. John L. Blake's Lessons in

Modern Farming. This book differed widely from Taylor's, however,
in the fact that it presents the subject from the literary side, whereas

the earlier book presented it fronj the science and farm-practice side.

Blake had a great intellectual interest in rural life, as evidenced })y

his Farm and Fireside, 1852, and Farmer's Every-Day Book, and The
Farmer at Home.

Wariug's excellent Elements of Agriculture, 1854, reminds one of

Norton's book, although it is written more completely from the chem-

ical point of view. The revision is dated 1868, but the general line of

treatment remains the same; the author writes that "the observation

and experience of the intervening years have sadly clouded some of

these fancies (of the original edition), and the veil which hangs about

the true theories of agriculture has grown harder to penetrate; the

difficulties in the way of precise knowledge have not lessened with close

acquaintance." This frank admission is the indisputable mark of the

honest searcher for truth. It also suggests the inherent weakness of

the attempt to teach agriculture under the guise of an exact physical

science. To those who have learned to honor the name of Colonel

Waring as that of a practical sanitary engineer and an efficient public

servant, these references to his early labors in the agricultural field

will afford a new source of pleasure.

Fox's American Text-Book, Detroit, 1854, has the distinction of

being the first text published west of New York State. The chemical

features are strong, even in the discussion of the particular crops. It

goes into the methods of growing the leading crops with considerable

fullness.
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Nash's Progressive Farmer, 1857, is another chemical presentation
of the subject, being even more closely confined to this view point than

most of its contemporaries. Chemistry and fertilizing the land are

considered to be the fundamental units.

A translation (from the German) of AUjort D. Thacr's Principles of

Agriculture, by William Shaw and Cuthbert AV'. Johnson, was pub-
lished in New York in 18-iB, 1S4S, and 1858. It was not designed as

a text-book for schools, although it was one of the volumes of the

Michigan District School Library. It was an important work in its

day, of 552 large pages. Thaer (1752-1828) was one of the first and

greatest of agricultural teachers, experimenters, and writers.

Camj)beirs ]\Ianual of Scientific and Practical Agriculture, 1859, is

a full exposition of the chemistry idea. The second half of the book
is devoted to detailed instructions for growing the various crops,
written from the farm-practice viewpoint. Animal industry receives

liberal space.

It appeals to the writer that the books of Norton, Waring, and

Emerson and Flint are the three great historic American text-books,
and of these, that of Emerson and Flint seems to come nearest to

the agricultural point of view. The book sets out with the chemical

theme—the composition of matter, but it quickly runs into a rational

elucidation of farming b}' means of scientific truths. It attempts to

give the underlying reasons for rotation of crops, maintaining fertility

of the land, the cultivation of particular classes of plants, the man-

agement of stock, and similar true agricultural problems. It stands

between the old-time applied chemistry and the new-time farm prac-
tice. The second edition of the book, with no change of plan, appeared
in 1885.

The agricultural colleges began to come to the fore in the sixties.

Agricultural education was given an immense impetus. Of the text-

books of this early period two stand out with great distinction—the

ever-admira))le works of Professor Johnson, of Yale, on How Crops
Grow and How Crops Feed. The former first appeared in ISHS, and

a new edition in IS'.Kj; the latter, which is still in its original edition,

appeared in 1870. These are not text-books of agriculture, but agri-

cultural chemistries, and the}^ are therefore not included in the fol-

lowing bibliography, l)ut they gave sucli an impetus to the study of

the subject that no sketch of American agricultural education can

be complete* without a mention of them. They practically held the

field alone until the appearanc^e of Storer's Agricultui'c in Some of its

Relations with Chemistrv, in 1887. Manv l)ooks on airricultural chem-

istry have aj)peare(l in this country, as well as some on agricultural

l)otany. Mention sh(nild also be made of the excellent Elements of

Agricultural (ieolog}-, for the Schools of Kansas, by Prof. William
K. Kedzie, 1877.
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In the inodoni toxt-])ooks of .aoriculluic, tlip a<i;ricultiu-al point of

view has been more and more' (Miiphasizcd. Yot the ^roater part of

tht'in start out with the theme of the compo.sitiou of matter, as those

of James, Liipton, Tliompson, Gulley, Winslow, Walhice, Voorhees,
Dawson. Of the recent texts, rfames's Aj>ri<'ulture is the first work
since Gray's, unless we except PendU^toirs, which makes life, or

biolojry, the ])rimaiv theme of the treatise. Mills and Shaw's book

starts out with chemistry, but, like James's, it very soon picks up the

farmer's point of view and discusses farm management. Pendleton's

book, which is the most minute and extended American text, presents
both the bioloi^ical and physical science sides, making some practical

applications near the end.

From the earliest agitation of agricultural education the State has

been urged, directly or indirectl}^, to promote the enterprise. Arm-

strong's original treatise, 1820, was strongh' commended by the New
York State board of agriculture. Norton's was a "prize essay of the

New York State Agricultural Society." Emerson and Flint's was

approved and recouuiiended by the Massachusetts State board of

agriculture. Ryerson's was "authorized by the council of puldic
instruction of Ontario." Janes's Scientitic Manual was published by
the department of agriculture of the State of Georgia. Lupton's
book was written under the auspices of the superintendent of public
instruction and the commissioner of agriculture of the State of Ten-

nessee. Gulle^^'s First Lessons was written at the solicitation of the

Agricultural College of Mississippi. Mills and Shaw's was "auth-

orized ])y the honorable the minister of education for use in the

public schools of Ontario." The plan of Voorhees's work was indorsed

by the New Jersey State board of agriculture and the State Grange.
Robins's edition of Dawson is published under the authority of the

Protestant committee of the council of pu])lic instruction. James's

book is written by the deputy minister of agriculture of Ontario.

Two text-books of agriculture, one for pupils and one for teachers,

have been "authorized by the advisory board of Manitoba" of the

department of education; these books are Our Canadian Prairies and

Prairie Agriculture.
A new motive appeared in the American text-books of agriculture

in 1901, when Professor Brooks published his Agriculture, in three

volumes, for use in a correspondence school. These volumes proceed
from the chemical-composition idea, but soon take up the subject from

the view point of farm practice.

The most recent tendency in text-books of agriculture is an adapta-

tion to the elementary countr}^ schools. At last a distinctly popular
movement has set in to introduce agricultural teaching into the rural

schools. This movement is necessarily experimental, and the experi-

ment will be reflected in the text-books. Two types of books will
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coiiio into use—tho information-book, in which the .sul)ject-matter is to

be learned and from wliich recitations arc to be made and the nature-

stud}' book which will set .pupils and teachers at work with actual

things and affairs. The former will no doubt ))e more popular at the

beo-innino-, but the latter will have the more a])idin2- influence, because

it rests on sound pedagogical principles. In the lower grades, general

nature stud}- will no doubt prove to be the most useful method of

presentation, for this is fundamentjil. As the grades advance, agri-

cultural nature study can gradually be introduced.

It is proba))le that the most useful book, at least for the present,

will be one that attempts at the same time to awaken an interest in

counti-y life and to set the pupil at the working out of specific problems.

Mere problems are too "dry" to attract pupils except now and then

under the inspiration of an extra good teacher. On the other hand,

mere information-giving has little teaching value and is not likel}' to

arouse an}- important enthusiasm for the open country and the farm.

At a recent convention I heard it said, in advocacy of a certain text,

that the book "would teach itself.-' This is a doubtful encomium.

The book that does all the work for the pupil has little abiding value.

It is probable that no one system nor one set of texts can be made

to work in different parts of the Union. The introducing of agricul-

ture into the rural schools is a very different question in the East from

what it is in the West. In the West, and largely in the South, agri-

culture dominates public sentiment. In the East, however, agricultural

sentiment is far from paramount, and in some parts it is scarcely dis-

cernible. Moreover, the theories of the relations of the university

and agricultural college to the administration of public education are

uidike as between some of the thirteen original States on the one hand

and the States formed from the Northwest Territory and from the

farther West on the other. In most parts of the East the movement

is likely to originate extraneously to the public school system and to

be at first of an advisory and interest-arousing character. It would

seem to l)e a most curious anomaly that it is so ditlicult to introduce

agricultural sul)jccts into scliools in the agricultural regions; but the

wonder is explained when one remend)ers that school systems began
with thinus that are extraneous to the dailv life and onlv latterlv have

come to the point of putting into pedagogic form the things and activi-

ties whereby men li\('. It seems to be the history of the evolu-

tion of institutions that they have begun at the top and worked down-

ward to the connnon and homely aflairs of life. This movement for

the teaching of agri<'ulture in the schools, in other words, is the expres
sion of the desire to i)ut the scliools in line with the activities of the

people. Necessarily, the agricultural insti'uction will attain the great-

est pi'ominence in those regions in which agriculture itself attains to

the greatest impoitance.
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Whotlicr it is \vis(> to force iiui-iculturo into the fouiinon schools is

a question for serious consideration. Agricultural mikI rural subjects

should be introduced laro-cl^', if at all, for the purpose of training- the

mind and of })uttin*>- the pupil in sympathy with the things with which

he lives. If the or(^at bod}' of teachers of any State are not in sym-

pathy with the teachino- of agricultural subjects and have no knowledge
of the n, it would seem that little can be gained by forcing such sub-

jects on them. The work nmst begin farther back—by arousing the

pupils, the teachers, the parents. These are questions of procedure to

be worked out in each great geographical region. The next few years
are likely to constitute an epoch of experiment from which permanent

good can not fail to come. In the meantime, we must not be impatient.

The elementary tcxt-l)ook of agriculture Avill be onl}' one factor—and

sometimes a very small factor—in this new development.
Of course, the best view of the subject of text-book literature is to

be had by examining the books, but there are few libraries in which

all these works can be seen. Therefore, I have brought together a

chronological list of all American text-books of agriculture with which

I am acquainted, together with transcriptions of theii' tables of con-

tents. It is an interesting and suggestive record. Efforts enough
have been made, but the}^ have fallen short of anticipations. Before

text-books we need teachers, and we must appeal to the child through
his interest in nature rather than technically in the farm.

The full contents are given in place of reviews, in order to show the

way in which the subject is approached and handled. Most of these

books are in the author's library.

CHRONOLOGICAI. BIBLIOGRAPHY OF NORTH AMERICAN TEXT-
BOOKS OF AGRICULTURE.

1824. Daniel Adams, M. D. The Agricultural Reader, Designed
for the Use of Schools. Boston, 1824. Published by Richardson

& Lord. Pp. 264.

The book is not divided, into chapters. It contains about 70 articles, mostly on

agricultural practice. There are a few poems; also a glossary. The book opens
with an "explanation of terms," and it is designed that the greater part of these

explanations be committed to memory.

1837. J. Okville Taylor. The Farmer's School Book. Published

at the "Connnon School Depository," Albany; and by Mack,
Andrus & Woodruff, Ithaca. Pp. 232.

Introduction. Chapter I, Chemistry—General Principles; Chapter II, Caloric;

Chapter III, Oxygen; Chapter IV, Nitrogen; Chapter V, Atmosi)here; Chapter

VI, Carbon—Carbonic Acid; Chajiter VII, Light
—

Electricity; Chapter VIII,

Hydrogen; Chapter IX, Water; Chapter X, The Earth; Chapter XI, How Tillable

Lands are Made; Chapter XII, The Composition of Arable Lands; Chapter XIII^
Vegetable Nutriment; Chapter XIV, Properties of Mixed Earths and Their Culti-
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vation; Chai)ter XV, The Nature of Manures—Varieties; Chapter XVI, The

Nature of Manures—continued; Chapter XVII, Stimulating Manures—Lime,

Plaster, Ashes, and Marl; Chapter XVIII, Improvement of the Soil; Chapter XIX,
Suoeession of Crops; Chapter XX, Grasses; Chapter XXI, Grasses—continued;

Chapter XXII, Hemp; Chapter XXIII, Hops; Chapter XXIV, Ruta-baga; Chap-
ter XXV, Pasture; Chapter XXVI, The Cwlture of Silk; Chapter XXVII, History

of Silk; Chapter XXVIll, Silk—continued; Chapter XXIX, Sugar Made from

Beets; Chapter XXX, Beet Sugar
—continued; Chapter XXXI, Best Breeds of

Cattle; Chapter XXXII, The Different Breeds of Neat Cattle Compared; Chapter

XXXIII, On Buying and Stocking a Farm with Cattle; Chapter XXXIV, The

Cow—Raising Calves; Chapter XXXV, Wi)rking Oxen; Chapter XXXVI, Pas-

turing Cattle; Chapter XXXVII, Soiling Cattle; Chapter XXXVIII, Stall-Feeding

Beef Cattle; Chapter XXXIX, Milch Kine; Chapter XL, The Pasture and Other

Food Best for Cows, as Regards Their JNIilk; Chapter XLI, The Management of

Milk and Cream—]Making and Preserving Butter; Chapter XLI I, Making and

Preserving Cheese; Chapter XLIII, Swine; Chapter XLIV, Diseases of Cattle;

Chapter XLV, Diseases Peculiar to Oxen, Cows, and Calves; Chapter XLVI,
Diseases of Horses; Chapter XLVI I, Sheep; Chapter XLVIII, Sheep—continued;

Chapter XLIX, The Farmyard; Chajjter L, The Farmyard—continued.

1839. John Armstrong. A Treatise on Agriculture: Comprising a

Concise Histor}" of its Origin and Progress; the Present Condition

of the Art Abroad and at Home, and the Theory and Practice of

Husbandr}'. To which is added a Dissertation on the Kitchen and

Fruit Garden. With Notes by J. Duel. Harper & Bros. Pp. 282.

No. 88 of '^School District Library."

Chapter I, of the Rise and Progress of Agriculture; Chapter 11, of the Actual

State of Agriculture in Europe; Chapter III, Theory of Vegetation; Chapter IV, of

the Analysis of Soils and of the Agi-icultural Relations Between Soils and Plants;

Chapter V, of Practical Agriculture and its Necessary Implements; Chapter VI, of

Manures, Their Management and Application; Chapter VII, of Tillage and the

Principles on which it is Founded; Chapter VIII, of a Rotation of Croi)s and the

Princii)les on which it is Founded; Chapter IX, of the Plants Reconnnended for

a Course of Crops in the Preceding Chapter and Their Culture; Chapter X, of

Other Plants Useful in a Rotation of Crops and Adapted to Our Climate; Chapter

XI, of Meadows; Chapter XII, of Farm Cattle; Chapter XIII, of the Dairy;

Chapter XIV, of Orchards; Cliapter XV, of the Kitchen Garden; Chapter XVI,
of the Fruit < harden.

1S42. AuoNzo Ctuay, A. M., T«»acher of Chemistry and Natural His-

tory in Piiilips Academy, Andover, Mass. Elements of Scientific

and Practical Agriculture, or the Application of Piology, Geolog}',

and Clieinistr}' to Agriculture and Horticulture. Intended as a

Text-Hook for Farmers atul Students in Agriculture. Van Nostrand

& Terrett, New Yoik. Copyright 1842. Pp. 'M\S.

Introduction. Part First is "Biology of Plants:" Chapter I, The Vital I'rin-

ciple; Chai>ter II, InlhuMice of the Atmosphere, Water, and Other Agents upon
the Vital Principle, as Connected with the Phenomena of Vegetation; Chapter

III, Productions of thi' Vital Trinciplc Their Character, (Composition, Sources,

and Assimilation. I'art Secon<l is "Geology and Chemistry of Soils:" Chapter

I\', Rocks and Their delation to Vegetation; Chai)ti'r \, Soils ami Their Relation
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to Vegetation; Cliaplt r VI, Iiniirovenu'iit nf tlic Soil; (;h!ii)ter VII, Improvement
of (lu> Soil by Manures and Tilla^'c; (Miaptrr \'III, rrm'tical Agricnlturc; (Chapter

IX, Ilorticiilturc.

1848. N. S. Davis, M. D. A Text-Book on Ao-i-iculturc. Samuel

S. & AVilli'.mi Wood, New York. Pp. 187. Illustrated with pictures

of chemical apparatus and of insects.

Ciiaiiter I, Agricnltural Science: (1) Agents Productive of C'lieniical Changes
in Matter (Caloric, Attraction, Light, Electricity), (2) ('lassilication of Bodies,

{',])
Chemical Nonicnclature, or System of Naming, (4) Laws of Chemical Combi-

nations; Chapter II, Organic Elements, Inorganic Elements; Chapter III, (I)

Formation of Soils, (2) Classification of Soils, (3) Composition of Soils; Chai)ter

IV, (I) Composition of Vegeta))les, (2) Sources from which IJving Vegetal)les

Derive their Ingredients; Chapter V, The Means Possessed by Man for Fertilizing

the Soil and Adai)ting it for the (irowth of any Crop wliich lie May Desire,

the Addition of Inorganic Substances as Means of Fertilizing the Soil, Vegetable

and Animal Sul)stances as Fertilizers of the Soil; Chapter VI, (1) Inorganic Sub-

stances Used as Manure, (2) Organic or Vegetabe and Animal Manures; Chapter

VII, The Best Modes of Analyzing Vegetable Substances and Soils, with Ta]>les

Showing the Composition of the Various Grains, Grasses, Soils, etc.. According to

the Analysis of the Best Chemists; Cliapter VIII, Practical Agriculture and Horti-

culture, (1) Germination of Seeds, (2) Influence of Caloric, Light, and P^lectricity,

(8) Description of Particular Grains, Grasses, etc., (4) Rotation of Crops, (5)

Connection of Farm Stock with Vegetation, (6) Selection, Preservation, and Prepa-

ration of Seeds, and the Projiagation of Plants Ijy Cuttings, Layers, Buds, Grafts,

etc. Appendix on Insects Injurious to Vegetation.

1848. M. M. RoDGERS, M. D. Scientific Agriculture, or the Ele-

ments of Chemistry, Geology, Botany, and Meteorology, Applied to

Practical Agriculture. Illustrated by Numerous Engravings and a

Copious Glossary. Erastus Darrow, Rochester. Pp. 279.

Part I, Chemistry: Chapter I, Introductory; Chapter II, Light; Chapter III,

General Properties of Gases; Chapter IV, Elementary Bodies; Chapter V, Fer-

mentation. Part II, Geology: Chajjter 1, Introductory; Chapter II, (Jranite.

Part III, Botany. (Uiapter I, Introductory; Chapter II, Organs and Structure of

the Flower; Chapter III, Structure and Functions of the Leaf; Chapter IV, General

Remarks. Part IV, Meteorology: Chapter I, Introductory; Chapter II, Rain;

(Chapter III, Various Aerial Phenomena. Part V, Agriculture: Chapter I, For-

mation and Elements of Soils; Chapter II, Metals, Metalloids, and Organic Ele-

ments of Soils; Chapter III, Physical Properties of Soils; Chapter IV, Tillage;

Chapter Y, Stereo!ogy—Manures; Chapter VI, Mineral Manures; Chapter A'll,

Tal)les of Analyses; Chapter VIII, Analysis of Soils; Chapter IX, Mechanical

Philosophy. Gli issary.

A second edition was published in 1850, of 296 pages, by Erastus Darrow,

Rochester; C. M. Saxton, New York; .T. P. Jewett & Co., Boston. It is said that

over 3,000 copies of this second edition were sold; and the plates were still in

existence in 189C.

1848. L. Bentz, Director of the Normal l*rimary School of the

Meurthe, France, and A. J. Chretien, of Roville, Professor of

Rural Economy in the same school. Elements of Agriculture, for

the Use of Primary and Secondary Schools. Translated and adapted
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to the use of rural primary schools of the United States of America

by F. G, Skinner. C. M. Saxton & Co., New York. Cop\'right
1848. Pp. 91.

Part I: Chapter I, General Notions on the Art of Cultivating the Soil and of

the Different Objerta that Exist in Nature; Chapter II, Ve<retal)li^ Anatomy and

Physiology; Chai^ter III, the Reproduction of Vegetal)les. Part II: Chapter I,

General Consideration of the Soil; Chapter II, the Physical Properties of Soil.

Part III: Chapter I, Ameliorators; Chapter 11, Stimulants; Chapter III, Manures.

1850. John P. Norton, M. A., Professor of Scientific Agriculture in

Yale College. Elements of Scientific Agriculture, or the Connection

Between Science and the Art of Practical Farming. Prize Essa}' of

the New York State Agricultural Society. Adapted to the use of

Schools. A. O. Moore, New York. Copyright 1850. Pp. 208.

Introduction; Organic PHements of Plants; Inorganic Part of Plants, or Ash;
Sources of the Organic Food of Plants; the Organic Sul)stances of Plants; the Soil;

Manures; Composition (if Different Crops; Application of the Crops in Feeding;
Milk and Dairy Produce generally; Recapitulation; Nature of Chemical Analysis;

Applications of Geology to Agriculture.

Norton's book went to a second edition in 185J and to a fifth in 1854.

1851. Rev. John L. Blake, D. D. Lessons in Modern Farming,
or Agricidture for Schools. Containing Scientific Exercises for

Recitation and Elegant Extracts from Rural Literature for Aca-

demic or Famil\' Reading. Mark H. Newman & Co., New York.

Pp. 432. The cov^er stamp is "Agriculture for Schools."

Has no table of contents. The first essays are Moral Dignity of American

Lalx)r, The Harbinger of Spring, the Old Grist-mill (poem), Thanksgiving Day
(poem), Scientific Terms in Agriculture, Agricultural Chemistry, The Crop of

Acorns (poem), The American Ploughman, Physiological Reflections on Water,
The Superiority of Educated Labor.

1854. George E. Waring, Jr., Consulting Agriculturist. The Ele-

ments of Agriculture: A Book for Young Farmers. With Questions

Prepared for the Use of Schools. Clark & Maynard, New York.

Copyright 1854. Pp. 288.

Section I, The Plant: Chajiter I, Introduction; Chapter II, Atuiosphere; Chap-
ter III, Hydrogen, Oxygeu, and Nitrogen; Chapter IV, Inorganic flatter; Chapter
V, Growtli; Chapter VI, Proximate Division of Plants; Chapter VII, Location of

the Proxiniates and Variations in the Ashes of Plants; Chapter VIII, Recapitula-
tion. Section II, The Soil: Chai)ter I, Formation and Character of the Soil;

Chapter II, Uses of Organic Matter; Chapter III, Uses of Inorganic Matter. Sec-

tion III, Manure-^: Chapter 1, Character and Varieties of .Mainne; Chapter II,

Excrementeof Animals; Chapter III, Waste of Manure; Chapter IV, Absorbent,"?;

Chapter V, Comjtosting Stable Manure; ("haitter VI, Different Kinds of Animal

Excrement; Chapter VII, Other Organic Manures; Chapter VIII, Mineral Ma-

nures; Chapt«'r IX, Deficiencies of Soils, .Means of Restoration, etc.; Chapter X,

Atmospheric Fertilizers; Chapter XI, Recapitulation. Section IV, Mechanical
Cultivation: Chai>ter I, .Mechanical Character of the Soil; Chapter II. UndiTdrain-

ing; ('hapter III, Advantage of rnilerdraining; Chapter IV, Subsoil Plowing;

Chapter V, Plowing and Other Modes of Pulverizing the Soil; Chapter VI,
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Rolling, ]\Inlihing, AVccding, etc. Section V, Analysis: Chapter I, Nature of

Analy.«is; Chapti'rll, Tal)les of Analysis. The Practical Farmer. Explanation
of Terms.

For second edition, see entry under 1868.

1854. Charles Fox, Lecturer on Agriculture in the University of

Michigan. The American Text-Book of Practical and Scientific

Agriculture, Intended for the Use of Colleges, Schools, and Private

Students, as well as for the Practical Farmer. Including Analyses

by the Most Eminent Chemists. Elwood & Co., Detroit. Pp. 354.

Chapter I, Introductory; Chapter II, Plants, the Air, Water; Chapter III, The

Soil; Chapter IV, Meteorology; Chai)ter V, Formation of Plants; Cha])ter VI,

Wheat; Chapter VII, Rye; Chapter VIII, Barley; Chapter IX, Oats; Chapter X,
Indian Corn; Chapter XI, Rice, Buckwheat, Millet, Canary Grass; Chapter XII,

Leguminous Plants—Beans, Peas, Lentils, Vetches, and Lupines; Chapter XIII,
Grasses and other Fodder Plants; Chapter XIV, Clover and other Forage Plants;

Chapter XV, Plants Cultivated for their Roots and Leaves—Turnips, Kohl Rabi,

Cabbage, Rape; Chapter XVI, Potato, Jerusalem Artichoke; Chapter XVII,
Parsnip, Carrot, Beet; Chapter XVIII, Sweet Potatoes, Mustard, Hops; Chapter

XIX, Onions, Pumpkins, Tobacco, Castor-Oil Bean, Licorice, Uncommon Plants;

Chapter XX, Teasel, Flax, Hemp, Broom Corn, Ozier Willow; Chapter XXI,
Fruit Trees and Vegetables; Chapter XXII, Manures; Chapter XXIII, Plowing.

1857. J. A. Nash, Principal of Mount Pleasant Institute, Instructor

of Agriculture in Amherst College, and Member of the Massachu-

setts Board of Agriculture. The Progressive Farmer: A Scientific

Treatise on Agricultural Chemistry and the Geology of Agriculture.
On Plants, Animals, Manures, and Soils. Applied to Practical Agri-
culture. A. O. Moore, New York. Pp. 254.

Chapter I, Agricultural Chemistrj'; Chapter II, Geology of Agriculture; Chap-
ter III, Vegetable Physiology; Chapter IV, Animals and their Products; Chapter
V, Manures; Chapter VI, Practical Agriculture.

1859. J. L. Campbell, A. M., Professor of Phj^sical Science, Wash-

ington College, Va. A Manual of Scientific and Practical Agricul-
ture for the School and the Farm, with Numerous Illustrations.

Lindsay & Blakiston, Philadelphia. Pp. 442.

Chapter I, Preliminary Delinitions and Illustrations; Chapter II, Heat, Light,

Electricity; Chapter III, Chemical Symbols, PiQuivalents, and Nomenclature;

Chapter IV, History and Properties of the Metalloids; Chapter V, History and

Properties of the Metals; Chapter VI, Organic Chemistry—Chemistry of Plants;

Chapter VII, Mineral Constituents, or Ashes, of Plants; Chapter VIII, Animal

Chemistry; Chapter IX, Sources from which Plants Derive Their Nourishment;

Chapter X, General Principles of Vegetable Physiology; Chapter XI, Structure

and Functions of the Organs of Plants; Chai)ter XII, The Soil—Its Geological

Origin, etc.; Chapter XIII, Mechanical Management of the Soil; Chapter XIV,
Chemical Treatment of the Soil; Chapter XV, History and Properties of Special

Manures; Chapter XVI, Application of Fertilizers—Planting and Culture of Crops;

Chapter XVII, Culture of Indian Corn; Chapter XVIII, Culture of Wheat and

Oats; Chapter XIX, Planting and Culture of I\)tatoes; C-hapter XX, Hay Crops
and Pasture; Chapter XXI, Beans and Peas—Especially the "Southern Pea:"
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Chapter XXII, Culture and Management of Tobacco; Chapter XXIII, The Cotton

Crop; Chai)ter XXIV, Rotation of Croi)s; Chapter XXY, YaUie of Crops as Food
;

Chapter XXVI, Animal Physiology; Chapter XXVII, Selection and Preparation
of Food; Chapter XXVIII, Selection and Care of Stock.

1861. James F. W. Johnston, M. A., etc. Catechism of Agricul-
tural Chemi.stry and Creology. Approved by the Provincial Board

of Education for Use in the Schools in New Brunswick. Fortieth

Edition. Barnes & Co., St. John, N. B. Pp. 68.

An English work reprinted. Contains 406 questions with answers.

1862. George B. Emerson and Charles L. Flint, the latter Secre-

tary of the Massachusetts State Board of Agriculture. Manual of

Agriculture, for the School, the Farm, and the Fireside. Swan,
Brewer & Tileston, Boston. Pp. 306.

Chapter I, Introduction; Chapter II, The Air and the Gases in It; Chapter III,

The Atmof^phere and the Forces Acting in It; Chapter IV, Changes in the Atmos-

phere—Instruments to Measure them—Climate; Chapter V, Of Water; Chapter

VI, Of Plants; Chapter VII, Elements of Plants; Chapter VIII, Organic Com-

pounds in Plants; Chapter IX, The Soil; Chapter X, Of the Subsoil; Chapter XI,
Of Amendments; Chapter XII, Of Fertilizers; Chapter XIII, Of Tillage; Chapter

XIV, Preparation of Lands; Chapter XV, Sowing, Planting, etc.; Chapter XVI,
Culture of the Cereals; Chapter XVII, Leguminous Plants; Chapter XVIII,
Esculent Roots; Chapter XIX, the Grasses—Formation of Meadows or Upland

Mowings; Chapter XX, Plants used in the Arts and Manufactures; Chapter XXI,
Of Rotation of Crops; Chapter XXII, The Harvest; Chapter XXIII, Diseases and

Enemies of Growing Plants; Chapter XXIV, Management of Farm Stock; Chap-
ter XXV, The Economy of the Farm ; Chapter XXVI, Economy of the Household.

Questions.

For second edition see entry under 1885.

1861. J. W. Dawson, Principal of McGill University. First Lessons

in Scientific Agriculture. For Schools and Private Instruction.

John Lovell, Montreal, and Adam Miller, Toronto. Pp. VIH+
208.

Chapter I, The Science of Agriculture and its Uses; Chapter II, How May Sci-

entific Agriculture be Best Taught in Schools; Chapter III, Chemical Combination

and Decomposition; Chapter IV, Simple Substances of which Plants Consist;

Chapter V, Sources of the Organic Food of Plants; Chapter VI, Structure of

Plants; Chapter VII, Organic Compounds Produced by Plants; Chapter VIII, The
Ashes of Plants; Chapter IX, The Soil; Chapter X, Exhaustion of the Soil;

Chapter XI, Improvement of the Soil; Chapter XII, Manures; Chapter XIII,

Crops; Chapter XIV, Suggestions as to Practical Applications. Appendix, com-

prising Application of Meteorology to Agriculture; Directions for Performing

Experiments; Rotation of Crops for Canada.

1868. George E. Waring, Jr. The P^lements of Agriculture: A
Book for Young Farmers. Second and revised edition. Orange
Judd Co., New York. Copyright 1868. Pp. 254.

Section I, The Plant: Chapter I, Introduction; Chapter II, The Atmosphere and

its Carbon; Chapter III, Hydrogen, Oxygen, and Nitrogen; Chapter IV, Earthy
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Matter; ("liaptcr V, (irowth; Cliai)ti'r VI, Starcli, Woody FihiT, (iliiti-n, etc.;

Chapter VII, Location of the Different Parts and Variations in tlie AsheH of

Plantifi; Cha|il<r \"1I1, lveca|iitiilatiiiu. 'Section 11, 'i"hc Soil: Chapter I, Forma-

tion and Character of the Soil; Chapter II, Uses of Atmospheric Matter; Chapter

111, I'j^es of l'.arthy ^hltter. Se<tion 111, Manures: Chapter I, Character and

Varieties of Manures; Chapter II, Animal I'^xcrement; Chapter 111, Waste of

Manure; Chapter IV, Absorbents; Chapter V, Con ijjosting Stable Manure; Chap-
ter VI, Different Kinds of Animal Ivxcrement; (Chapter VII, Other Orjianic

Manures; Chapter VIII, Mini-ral Manures; Chapter IX, Deficiencies of Soils,

Means of Restoration, etc.; (chapter X, Atmospheric Fertilizers; Chapter XI,

Recapitulation. Section IV. IMechanical Cultivation: Chapter I, The Mechanical

Character of Soils; Chapter II, Underdrainin<^'; Chapter III, Advantage's of

Underdraininji; Chapter IV, Subsoil Plowing; Chapter \', IMowing and Other

Processes of Pulverizing the Soil; Chapter VI, Rolling, Mulching, Weeding, etc.

Section V, Analysis: (chapter I, Analysis; Chapter II, Tallies of Analysis. The

Practical Farmer. Explanation of Terms.

lsT<». Egerton Ryerson. First Lessons on Agriculture; for Cana-

dian Fanners and Their Families. Copp, Clark & Co., Toronto.

Copyright 1870. Pp. XI+ 216.

Part I, Preparatory Knowledge: Chapter 1, The Farmer and His Professien;

Chapter II, On the Two Kinds of Sul)stances with wliich the Farmer has to do—
Organic and Inorganic; Chapter III, On the Organic Constituents of Plants and

Animals; Chapter IV, The Fifteen Elementary Substances; Chapter V, P>xpla-

nation of Chemical Terms; Chapter VI, Definitions of the Acids, Bases, and Salts;

Chapter VII, Oxygen, Hydrogen, Nitrogen, Carbon; (no Chapter VIII); Chapter

IX, Chlorine, Sulphur, Phospliorus; Chapter X, Metals—Potassium and Sodium;

Chapter XI, Calcium and Magnesium; Chapter XII, Aluminum and Silicon;

Chapter XIII, Metals Employed in the Arts—Iron and Manganese; Chapter XIV,
Other Useful Metals—Tin, Copper, Zinc, Lead; Chapter XV, The No1)le Metals-

Mercury, Silver, Platinum, Gold; Chapter XVI, Kinds of Soils; Chapter XVII,
Structure of Plants and Offices of Their Organs. Part II, Preparatory Knowledge

Applied: Chapter XVIII, Composition of Soils and Plants and Their Relations to

Each Other; Chapter XIX, Soils Adapted to Different Kinds of Grain and Vege-

tables; Cha})ter XX, How to Conserve Soils; Cha])ter XXI, Vegetable ^lanures;

Chapter XXII, Animal Manures; Chapter XXIII, Mixed Manures; Chapter

XXIV, Inorganic or Mineral Manures—Lime; Chapter XXV, Inorganic- or Min-

eral Manures—Marls, Gypsum; Chapter XXVI, Ashes; Chapter XXVII, Other

Inorganic or Mineral Manures; Chapter XX VIII, Amendments, Irrigation, Drain-

age, Subsoil Plowing; (no Chapter XXIX); Chapter XXX, Rotation of Crops;

Chapter XXXI, Sowing, Care, and Harvesting of Grain Crops; Chapter XXXII,
Legununous Crops; Chapter XXXIII, Roots or Esculent Plants; Chapter XXXIV,
Grasses, iMeadows, Pastures; Chai)ter XXXV, Fruits; Chapter XXXVI, Plants

Used in Arts and Manufactures; Chapter XXXVII, Economy of the Farm; Chap-
ter XXXVIII, Economy of the Household; Chapter XXXIX, Misc-ellaneous

Questions and Answers Relating to Natural History. Index and Explanation of

Terms.

A second edition of Ryerson appeared in 1871 as one of the "Canadian Series

of School Bof)ks." There is no change except in the numljering of the chapters.

There was another early Canadian work by Prof. Henry Youle Hind. Its title

has been quoted to me as "Lectures on Agricultural Chemistry, or Elements of

the Science of Agriculture," and is said to have been published in 1850.
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1875. E. M. Pendleton, ]M. 1)., rrofcssor of Aoriculturc and Ilor-

ticulturo in tlic llniversit}' of (}coi"<^ia. Ti^xt-Book of Scieiititic

Ai^riciiltuiv, with Practical Deductions. Intended for the Use of

Colleocs, Schools, and Private Students. A. S. Barnes & Co.,
New York. Copyright ls74. Pp. 411).

'

Part I, Anatomy an<l Physiology of Plants, comprising nine chapters. Part II,

Agricultural Meteorology, comprising four chapters. Part III, Soils as Related to

Physics, c(itiii)rising seven chapters. Part IV, Chemistry of the Atmosphere, com-

prising foiu- chai)ters. Part V, Chemistry of Plants, comprising ten chajjters.

Part VI, Chemistry of Soils, with ninechajjters. Part VII, Fertilizers and Natural

Manures, eight chapters. Part VIII, Animal Nutrition, three chapters. Appen-
dix with remarks on si)ecific crops.

Second edition, IS77, pp. 44'.\, l)eing enlarged by an addendum "embracing
recent discoveries in agricultural science."

1878. Thomas P. Janes, (Jomniissionor of A<,n-iculture of the State

of Georo-ia. The Farmer's Scientitic Maiuial. Deixirtnient of

Atfriculture, Atlanta, Ga. Pp. 168.

Chapter I, General Chemistry; Chai)ter II, Plants—The Structure and Offices

of Their Different Parts; Chapter III, Cliendcal Composition of Plants; Chapter
IV, Plant Fertilization; Chapter V, Soil Fertilization; Chapter VI, Soils in Their

Relation to Vegetation; Chapter VII, Fertilizers; Chapter VIII, Plants and Their

Products as Food for .\nimals; Chapter IX, Agricultural Experiments; Chapter
X, Farm Drainage; Chapter XI, Irrigation; Chapter XII, Meteorology in its

Relations to Agriculture; Chapter XIII, Entomology in its Relations to Agricul-
ture. Appendix.

1880. N. T. LuPTON, LL. D., Professor of ('hemistry in Vanderhilt

rniversity. Nashville, Tenn. The Elementary Principles of Scien-

titic Ao'ricidture. American Book Company. Pp. 107.

Chapter I, The Development of Scientific Agriculture; Chapter II, The Origin,

Composition, and Classilic^tion of Soils; Chapter III, The Composition of Plants;

Chapter IV, Comjiosition and Properties of the Atmosphere; Chapter V, The
Sources of Plant Food and How Obtained; Chapter VI, The Imiirovement of

Soils; Chajiter VII, The Use of .Manures and Fertilizers; Chapter VIII, Mineral

Fertilizers; Chapter IX, Rotation of Crops; Chapter X, The Selection and Care
of Live Stock. .\|)pendix. (Questions.

1882. IIenky Tanneu. First Principles of Agriculture. Canada

Publishing Co., Toronto. Pp. !>;">. (Canadian edition of a British

hook, with Canadian preface ])y Prof. William Brown. The lirst

London (>diti<)n was 1878; the second 1879.)

Chapter I, The Soil; Chapter II, Composition of Crops; Chapter III, Fertility

of the Soil; Chapter IV, Farm Manures; Chapter V, .\rtilicial Manures; Cliapter

VI, Natural Manures; Chapter VII, Tillage Operations; Chapter VIII, Rotation

of Crops; Chapter IX, Live Stock; Chai)ter X, Food of Farm Stock. Appendix.

1882. R. S. Tiio.Mi'soN. Science in Farm i no . .V Text-Book on the

Principles of Agriculture, Including a Treatise on Agricultural
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Choinistrv. Designed for use in schools, (granges, fanners' clubs,

and by farmers and their families. Puldished l)y the Farmers'

Advance, Springfield, O. Pp. ISO.

Chapter I, Science in Farniinjj:; Cliajiter II, Science in its Elements; Chapter

III, Science in Heat and Energy; Chai)ter IV, Chemistry; Chapter V, Science in

Air; Chapter VI, Science in Soils; Chapter VII, Science in Plant Growth; Chapter

VIII, Science in Animal Life; Chapter IX, Science in Foods; Chapter X, Science

in Feeding; Chapter XI, Science in Fertilizers.

1883. Allen Bowie Davis, late President of the Board of Trustees

of the Maryland Agricultural College. Elementary Agriculture.
For the use of schools. John B. Pict & Co., Baltimore. Pp.
Vl+126.

Chapters I-VI, Definitions; Chapter VII, The r)bject uf Plowing; Chapters

VIII-XIII, Corn; Chapters XIV-X VI, Wheat; Chapter XVII, Rotation of Crops,

Tobacco; Chai)ter XVIII, Tobacco—continued; Chapter XIX, Rye, Ergot;

Chapter XX, Oats; Chapter XXI, Potatoes; Chapter XXII, CabVjage; Chapter

XXIII, The Carrot—A Useful Food for Consumptives; Chapter XXIV, The

Parsnip
—"It is Nerve and Brain Food;" Chapter XXV, The Onion—How Used

in Ancient Times; Chapter XXVI, The Turnip—Its Medicinal Properties; Chapter

XXVII, The Bean—AVholesome Food for Man and Beast; Chapter XXVIII, The
Pea—Good for Scorbutic Humors; Chapter XXIX, Lettuce—A Promoter of Sleep;

Chapter XXX, The Beet—Sometimes LTged to iNIake Sugar; Chapter XXXI, The

Eggplant
—How Raised and Cooked; Chapter XXXII, The Tomato—Antibilious,

and a Preventive of Chills and Fevers; Chapter XXXIII, The Strawberry—The
Best Way to Cultivate; Chapter XXXIV, Berries—Their Healthfulness and Pecu-

niary Value; Chapter XXXV, The Graj^e
—Beneficial fur the General Health;

Chapter XXXVI, The Horse-radish and Common Radish—Excellent for Diges-

tion; Chapter XXXVII, Parsley, Celery, and Rhubarb; Chapter XXXVIII,
Asparagus and Poke; Chapter XXXIX, The Barometer—Signs of Rain; Chapter

XL, Review; Chapter XLI, The Horse, Cow, and Hog; Chapter XLII, Agricul-

tural Machinery—Its Uses; Chapter XLIII, The Farmhouse; Chapter XLIV,
Flower Gardens; Chapter XLV, Sentiments of Plants and Flowers; Cha])ter

XLVI, The Geranium; Chapter XLVII, Botanical Geography; Chapter XLVIII,

Cereals; Chapter XLIX, Zones, Tropics, and Breed Lines; Chapter L, Raising

Poultry; Chapter LI, Sheep Raising; Chapter LII, Fruit Trees; Chapter LIV,

Canning; Chapter LV, Butter; Chapter LVI, The Weather—The Moon; Chapter

LVII, Tea and Coffee; Chapter LVIII, Thunderstorms; Chapter LIX, Clover;

Chapter LX, Remarks on Grasses. Appendices I and II.

1885. Emerson and Flint. Manual of Agriculture. A new edition,

revised by Dr. Charles A. Goessmann, Professor of Chemistry,
Massachusetts Agricultural College. Orange Judd Co., New
York. Copyright 1885. Pp. 284.

Has the same chapters as the first edition (1862), but the questions are omiited

from the end of the volume.

1887. F. A. GuLLEY, Professor of Agriculture in Agricultural Col-

lege of Mississippi, Starkville, Miss. First Lessons in Agriculture.

Published by the Author. Pp. 118.

Chapter I, Composition of Matter; Chapter II, Origin and Formation of Soils;
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Chapter III, Composition of the Soil; Chapter IV, Composition of the Plant;

Chapter Y, Plant Food in the Soil; Chapter VI, Mechanical Condition of the Soil;

Chapter VII, Effect of Water on the Soil and Crop; Chapter VIII, Farm Drainage;

Chapter IX, Preparation of the Land for the Crop; Chapter X, How Plants Grow;

Chapter XI, Fertilization of the Seed; Chapter XII, Improvement of Variety;

Chapter XIII, Cultivation of the Crop; Chapter XIV, Manures; Chapter XV,
Commercial Fertilizers; Chapter XVI, Care of Maimre—Composting; Chapter

XVII, Rotation of Crops; Chapter XVIII, Farm Live Stock; Chapter XIX,
Diversified Farming; Chapter XX, Food and Manure Value of Crops. Glossary.

A second edition-, revised and enlarged, appeared in 1S92, by the Rural Pub-

lishing Company, New York. Pp. 155. Illustrated. The following chapters

are added: Farm Live Stock; Breeds of Horses; Breeds of Cattle; Sheep.

188S. The "A B C of Agric-ultiii-e/' )\y Mason C. A\'eld and other

writers. Publislied by the Orange Judd Co., New York. Copy-

right 1887. Pp. 66.

Advertised as a book '•a<lapted to district and rural schools," but there is no

evidence in the book that it wa.s written as a definite text-book.

180O. Jame.s Mills, M. A., President Ontario Agricultural College,

and Thomas Shaw, Professor of Agriculture, Ontario Agricultural

College. The First Principles of Agriculture. Authorized by the

honorable the minister of education for use in the public schools of

Ontario. J. E. Bryant Co., Toronto. Pp.250.

Chapter I, Definitions and Explanations; Chapter II, The Plant; Chapter III,

The Soil; Chapter IV, Tillage—Introductory; Chapter Y, Tillage—The Improve-

ment of Soils; Chapter VI, Tillage—The Preparation of the Soil for the Seed;

Chapter VII, Tillage—The Rotation of Crops; Chapter VIII, The Crops of the

Farm—Their Growth and Management; Chapter IX, Crops for Soiling; Chapter

X, The Weeds of the Farm; Chapter XI, Diseases of Crops; Chapter XII, Insects;

Chapter XIII, Outlines of the Principles of Feeding; Chapter XIV, The Feeding,

Care, and Management of Horses, Cattle, Sheep, and Swine; Chapter XY, Breed-

ing; Chapter XVI, The Breeds of Livestock; Chapter XYII, Dairying; Chapter

XVIII, The Silo and Ensilage; Chapter XIX, The Cultivation of Forest Trees for

Shade, Ornament, and Protection.

1891. I. O. WiNSLOw, A, M. The Principles of Agriculture for

Conunon Schools. American Book Co. Pp. 152.

Suggestions to Teachers; Chapter I, The Su])stances of the Earth; Chapter II,

Land and Water; Chapter III, The Atmosphere; Chai)ter IV, Plants; Chapter Y,

Fertilizers; Chapter VI, Cultivation; Chapter YII, Animals, (dossary.

1895. R. ilKDCKit AN'allack. late Lectufcr and Examiner in Agricul-
ture to the F^iucation Department of Victoria and the Victorian

Department of Agricidture. Agricidturc. Illustrated. J. B. Lip-

pi luott Co. Pp. 352.

"This book has been written with the object of placing before the student and

reader a simple statement of the i)rinciples of agriculture," etc. Chapter I, Intro-

(hiction; Chapter II, The Natural Kingdoms; Chapter III, Forms of Matter; Chap-
ter IV, Atmospheric Air; Chapter Y, Atmospheric Air—continued; Chapter VI,

S. Doc. 14H, 5H-2 15
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"Wati-r: Cliai)ter VII, Motals; ChapU-r VIII, Nonmetals; Chapter IX, Oxides and

Salts, Acids and Alkalies; Chapter X, Carbon Compounds; Chai)tfr XT, The Ash

an<l Volatile Portion of IMants; Chapter XII, Soil Food of Plants; Chapter XIII,

Seed -Germination; Chapter XIV, (Irowth—Oflice of Leaves; Chapter XV,
Growth—Sap Movements; Chajjter XVI, BlossoniH and Theii- Functions; Chapter

XVII, Farm Seeds; Chapter XVIII, What Are Soils?; Chai>ter XIX, Lava and

Peat Soils; Cliapter XX, Ilinnus and Stones; Chapter XXI, Properties of Soils;

Chapter XXII, Conditions of Fertility; Chapter XXIII, Classifieation of Soils;

Chapter XXIV, Some Constituents of Soils; Chapter XXV, Soil Physics; Chapter

XXVI, What Frost, Water, and Air Do to Rocks; Chapter XXVII, Removed

Soils; Chapter XXVIII, Formation of Surface Soil and Subsoil; Chapter XXIX,
Soil Chemistry; Chapter XXX, Soil Chemistry

—continued; Chapter XXXI, Cul-

tivation—A Means of Knricliintr Land; Cliapter XXXII, Cultivation—A Means

of Cleanini; the Land; Chapter XXXIII, Cultivation—A Prej)aration for Seed;

Chapter XXXIV, Cultivation—An Aid to Root Development; Chai)ter XXXV,
Tillage; Chapter XXXVI, Iniplements for Woiking Soils—Plows; Chai)ter

XXXVII, Iniiilements for Working Soils—Cultivators, Harrows, etc.; Chapter

XXXVIII, Implements for Sowing Seed; Chapter XXXIX, Implements for

Interculture; Chapter XL, Exhaustion and Improvement of Soils; Chapter X LI,

Claying and Sanding, Paring and Burning, Marling, Warping, etc.; Chapter XLII,

Drainage; Cha])ter XLIII, Drainage Systems and Metliods; Chai)ter XLIV, Irri-

gation; Chapter XLV, ISIanure; Chaj)ter XLVI, The Character and I'reparation

of Farmyard Manure; Chapter XLVII, C'ompositiiMi and Effect of Farmyard Ma-

nure; Chapter XLA'^III, Food in Relation to Manure; Cha^rter XLIX, Other Gen-

eral Manures; Chapter L, Phosphatic ^Manures; Chajtter LI, Nitrogenous ^lanures;

Chapter LIl, Potash and Other INIanures; Chapter LIII, Lime; Chapter LIV,
Rotation of Crops; Chapter LV, Rotation for a Light Soil; Chapter LVI, Rotation

for a Clay Soil; Chapter LVII, Rotation for Loams; Chapter LVIII, Distinctive

Characteristics of Crops; Chapter LIX, Wheat and Rye; Chapter LX, Barley;

Cliapter LXI, Oats; Chapter LXII, Meadow Grass and Meadow Hay; Chapter

LXIII, Grass Seeds; Chapter LXIV, Beans and Peas; Chapter LXV, Leguminous
Fodder Crops—Vetches, Clovers, Sainfoin, Lucerne; Chapter LXVI, Other Fod-

der Crops; Chapter LXVII, Root Crops— Mangel-Wurzel, Turnip; Chapter

LXVIII, Root Crops—Swede, Potato; Chapter LXIX, Harvesting and Other

Machinery; Chapter LXX, Conclusion.

1895. Our Canadian Prairies. Being- a Description of the Most Nota-

ble Plants of Manitoba; the Chief Noxious Weeds and How to

Destroy Them; the Trees and Wild Fruits, along with Arbor-Day
Exercises and Poems. C. Blackett Robinson/jToronto. Copyright
1895. Pp. 162. Manitoba Course of Agriculture, first series.

Plant life in Manitoba; flowers and gardens; the flower of the heart (poem);

how to collect and preserve plants; how to tell the flow^ers; thirty notable plants;

the Carmen Hill convention; Shakespeare praises country life; Arl)or Day— its

importance to INIanitoba. Appendix: Key for determining plants; explanation of

terms; four model schedules; list of thirty notable plants
—their common and

botanical names and times of flowering; list of eleven noxious weeds of Manitoba;

list of fourteen wild fruits of Manitoba; list ..f sixteen forest trees of Manitoba.

1895 (?). Prairie Agriculture. Containing a List of Chemical Ex-

periments; A Series of Experiments on the Growth of Seeds; A
Description of How Plants Grow; A Sketch of the Formation of
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the Prairie Soil by Water and Ice Action; An Account of Faim-

ino- Operations and of Crops Adapted to Manitoba; A Description
of Diseases of Crops, of Insects, and of Birds; An Account with

THustrations of the Breeds of Horses, Cattle, Sheep, Swine, and

Poultry Adapted to ^Manitoba; Advantages of Mixed Farming.
The Consolidated Stationer}' Co., A\'innipeg. Pp. 259. Manitoba

Course of Agriculture, second series.

Thf work of the fanner; eheniital experiments bearing on agriculture; experi-
ments on plant growth ;

how plants grow; formation of soil; drainage; road mak-

ing; well boring; composition of soil; improvement of soil; selection of a farm;

breaking the prairie; plowing; harrowing; cultivating; farrowing; sowing; roll-

ing; rotation of crops; wheat; oats; barley; peas; flax; turnips; mangles; carrots;

potatoes; fodder plants; grasses; weeds; diseases of crops; insects; birds; animal

industry; breeding; feeding of farm stock; foods; management of stock; horses;

cattle; sheep; swine: poultry; bees; mixed farming; farm 1)uildings; fences; trees

and shrubs.

Forty colored plates of the plants of Manitfjba accompany these two books.

1S9<). Edward B. \'o()rhees, A. M., Director of the New Jersey

Agricultural Experiment Stations and Professor of Agriculture in

Rutgers College. First Principles of Agriculture. Silver, Burdett

tVc Co., Boston. Pp. 212.

Chapter I, The Constituents of IMants; Chapter II, Origin and Formation of

Soils; Chapter III, Composition of Soils; Chapter IV, The Improvement of Soils;

Chai)ter V, Natural ^lanures; Chapter VI, Artificial and Concentrated Manures—
Nitrogenous Materials; Chapter VII, Artificial and Concentrated Manures—Phos-

phates; Chapter VIII, Artificial and Concentrated ^Manures—Superphosphates
and Potash Salts; Chapter IX, Artificial Manures or Fertilizers—^lethods of

Buying, Valuation, Formulas; Chapter X, The Rotation of Crops; Chapter XI,
The Selection of Seed, Farm Crops and Their Classification, Cereals, Grasses,

Pastures, Roots, Tubers, and Market-Garden Crops; Chapter XII, The (Jrowthof

Animals, the Constituents of Animals and Animal Food, the Character and Com-

position of Fodders and Feeds; Chapter XIII, The Digestibility of Fodders and

Feeds, Feeding Standards, Nutritive Ratio, the Exchange of Farm Products for

Concentrate*! Feeds; Chapter XI\', Principles of Feeding, the Pure Breeds of

Farm Stock; Chapter XV, The Products of the Dairy, Their Character and Com-

position, Dairy ^Management. Tables.

1S!>T. SiK Wii.i.iA.M I)aws().\. late Priiicii)al of Mc(iill I'niversity.
First Lessons in the Scientiti<- Principles of Agriculture. For schools

and private instruction. New edition, revised and enlarged, with

the permission of the author, by S.P. Robins, Principal of the Mc( Jill

Normal School. W. Drysdale & Co., Montreal. Copyright 1897.

Pp. 323.

Introduction: The Science of Agriculture. C'hapter I, Forms of Matter; Chapter
II, Heat; Chapter HI, Chemi.al Principles; Chaj.ter IV, Chemical Proces.«es;

Chajiter V, Chemical Properties of tlie Klements and Compounds ^lost Important
in .\gricultnre; Chaj)ter VI, Plants, Their Functions and Structun-s; ('hapter VII,

Organic Compounds Produced by Plants; Chapter VIII, The Ashes of Plants;
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Chapter IX, Tin- Atmosiilierii^ Fooil of Tlants; Chapter X, The Soil, Origin, and

Classidcation; Chapter XI, Tlic Illation of the Soil to IMants; Cliapter XIT,

Exhau.«ti(in nt" the 8i)il; Chapter XllI, Improvement of the Soil In- Mechanical

Means; Chapter XIV, Improvement of the Soil by Manures; Chapter XV, Crojis;

Chapter XVI, Soiling and Silos.

I8i»,s. CiiAKLKS C. Jaimes, Depiitv Minister of Agriciiltiirc for Onta-

rio, formerly Professor of Chemistry at the Ontario Agricultural

College. Agriculture. George N. Morang, Toronto. Pp. 200.

Part 1, Tiie Plant: Chapter I, Tlie Seed; Chapter II, The Young Plant; Chapter

III, The Plant and Water; Chapter IV, The Plant and the Soil
; Chapter V, The Plant

and the Air; Chapter VI, Structure and < irowtli of the Plant; Chajjter VII, Naming
and Classiiication of Plants. Part 11, Tlie Soil: Chapter VIII, Nature and Origin

of the Soil; Chaptei- IX, Tilling and Draining the Soil; (Chapter X, Inijiroving the

Soil. Part III, The Crops of the Field: Chapter XI, The Grasses; Chapter XII,

The Grain Crojis or Cereals; Chapter XIII, The Leguminous Plants; Chapter

XIV, Hoot Crops and Tubers; Chapter XV, Various Other Crops; Chapter XVI,
Weeds; Chapter XA'II, Insects of the Field; Chapter XVIII, The Diseases of

Plants; Chapter XIX, Rotation of Crops. Part IV, The Garden, Orchard, and

Vineyard: Chapter XX, The Garden; Chapter XXI, The Apple Orchard; Chap-
ter XXII, Other Orchard Trees; Chapter XXIII, Insects of the Orchard; Chap-
ter XXIV, Diseases of the Orchard; Chapter XXV, The Vineyard. Part V,

Live Stock and Dairying: Chapter XXVI, Horses; Chapter XXVII, Cattle;

Chapter XXVIII, Sheep; Chapter XXIX, Swine; Chapter XXX, Poultry; Chap-
ter XXXI, Milk; Chapter XXXII, The Products of Milk; Chapter XXXIII,
The Structure of Animals; Chapter XXXIV, Foods of Animals; Chapter XXXV,
Digestion and Uses of Foods. Part VI, Other Subjects: Chapter XXXVI, Bees;

Chapter XXXVII, Birds; Chapter XXXVIII, Forestry; Chapter XXXIX,
Roads; Chapter XL, The Rural Home. Appendix: List of Trees; List of Weeds;

Snraving Mixtures.

"American edition," 1899, edited by John Craig, Professor of Horticulture in the

Iowa Agricultural College. Pp. 203. Preserves the original chapters and text,

but uses various new cuts and inserts full-page half-tones, and adds three pages on

adornment of school grounds.o'^

1898. L. H. Bailey, Professor of Horticulture in the Cornell Uni-

versity. The Principles of Agriculture: A text-book for schools

and rural societies. The Macmillan Co., New York. Pp. 300.

Introduction: What Is Agriculture. Part I, The Soil: t'hapter I, The Contents

of the Soil; Chapter II, The Texture of the Soil; Chapter III, Tlie Moisture in

the Soil; Chapter IV, The Tillage of the Soil; Chapter V, Enriching the Soil-

Farm Resources; Chapter VI, Enricdiing the Soil—Conunercial Resources. Part

II, The Plant and Crops: Chapter VII, The Offices of the Plant; Chapter VTII,

How the Plant Lives; Chapter IX, The Propagation of Plants; Chapter X,

Preparation of Land for the Seed; Chapter XI, Subsequent Care of the Plant;

Chapter XII, Pastures, Meadows, and Forage. Part III, The Animal and Stock:

Chapter XIII, The Offices of the Animal; Chapter XIV, How the Animal Lives;

Chapter XV, Tlu- Feeding of the Animal; Chapter XVI, The Management of

Stock. Glossary.

A second edition was published in .Tanuary, 1900, a third in .Tanuary, 1901, and

other editions su1)se(^uently.
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1900. IvOMULO Escobar, PMitorof El Agiifultor Mexicaiio. Tratado

olcmental do AgTiciiltura, por el Inoeniero ai>Toiioni(). ( '. Jiuii-oz.

Cliihiialma, Mexico. Vy. -ioT.

Trolofjo del iiutur: Capi'lulo 1, (u4it'rali<liuli's; C'api'Uilo 11, Del Vegetal; C'api'tulo

III, De la Atiiu'>sfera; Capitulo IV, Del Snelo; Capitulo V, Del Agua; C'apitulo

VI, Reproduccion de lu.s Vegetales; Capitulo VII, ]\Iovilario Agricola; Capitulo

VIII, Prdcticas Agricolas.

190L. ,1 . 1). McBryde, C.E., Viiginia Polytechiiir Institute. Elements

of Agriculture, for use iu Schools. B. F. Johnson Pub. Co., Rich-

mond, Va. Copyright 1901. Pp. 270

Part I, Climate: Chapter I, Sunlight; Chapter II, Sunlight—contiiuu'd; Chapter

III, Rain; Chapter IV, The Atmosphere; Chapter V, The Atmosphere—continued.

Part II, riant^;: Chapter VI, Plants an<l Their Seed; Chapter VII, Parts of a Plant;

Chapter VIII, Composition of Plants; Chapter IX, Composition < if Plants—con-

tinued; Chapter X, The Food the Plant takes from the Soil; Chapter XI, The

Food the Plant takes from the Air; Chapter XII, How Plants Grow. Part III,

Soils: Chapter XIII, How Soils are Made; Chapter XIV, Classification of Soils;

Chapter XV, Composition of Soils; Chapter XVI, Composition of Soils—continued;

Chapter XVII, "Water in Soils; Chapter XVIII, Nitrogen in the Soil; Chapter

XIX, How Soils Lose Water; Chapter XX, How Soils Lose Nitrogen; Chapter

XXI, How Soils Lose ]\Iineral IMatter; C]iai)ter XXII, Cultivation of Soils;

Chapter XXIII, Cultivation of Soils—continued. Part IV, ^lamires: Chapter

XXIV, Classification of ]\Ianures; Chapter XXV, Commercial Fertilizers; Chapter

XXVI, Commercial Fertilizers—continued; Chapter XXVII, Use of Manures.

Part V, Farm Crops: Chapter XXVIII, Seed Testing; Chapter XXIX, Classifica-

tion of (Jrops
—Cereal and Fodder Crops; Chapter XXX, Fodder Crops and

Pastures; Chapter XXXI, Root and Tuber Crops—Miscellaneous Crops; Chapter

XXXII, Rotation of Crops. Part VI, Animal Production: Chapter XXXIII,

ComiK)sition of Animals; Chapter XXXIV, Food, Work, and Growth of Animals;

Chapter XXXV, Care of Animals; Chapter XXXVl, Feeding of Animals;

Chapter XXXVII, Stock Food; Chapter XXXVIII, Digestibility of Stock Foods;

Chapter XXXIX, Calculating Rations for Animals; Chapter XL, Selecting Stock

Foo.ls. Part VII, Miscellaneous Topics: Chapter XLI, P.inls; Chapter XLII,
Insectivorous Birds; Chapter XLIII, Seed-eating Birds; Chapter XLIV, Birds of

Prey; Chapter XLV, Forestry; Chapter XLVI, Roads. Appendix (tables).

11)01. \\'iLi>i.\M P. 1>K()()KS. A*j;riculture. The Home Con'cspond-
ence School, the King-Kichardson Co., Proprietors, Springiield,

Ma.ss.

Volume I. Soils and how to treat them (this being the title on the cover; the

full legentl on the title ))age9 is "Soils, formation, physical and chemical charac-

teristics and methods of improvement, including tillag(» and irrigation" ). What

agriculture is; e.ssential ilelinitions; classes of conij)oun(ls; what the plant contains;

the nature of the elements useful to plants and the sources from which plants

derive them; summary; elements always found in plants but not known to be

necessary; a soil element not found in plants; the soil; the formation of soils;

mechanical agencies; the chemical action of air and water; j)lants and animals as

soil formers and improvers; soils classified according to method of formation; the

components of soils; agricultural chissification of soils; light and heavy soils; lead-

ing characteristics of the different kinds of soil; physical characteristics of soils;
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ivhilioii of tlif siiil 1(> \\;ilrr; rrlatiou of soil (o licut; <'lH'iiiii:il (•luiriicteriHtics of

spoils; tlieexU-iit to w liicli soils hold diffiTt'iit food t'lcmcnts by rlicinical fonvs;

iiu[)rovt'iiH'iit of soils; tlir mixture of soils; tillage; tilla^'e impk'iut'uts and upcr-

atioiis; ordinary ])lo\vs and ])lo\ving; plowing; harrows and harrowing; rollers and

rolling; cultivators and cultivating; hand iniplenK'nts; drainage; open drains;

underdrains; jMiiuts to br settled before the drains are |)ut in; ])ractical sugges-

tions; obstruetions in drains; irrigation; methods of obtaining water for irrigation;

methods of application.

N'oluiue II. Manures, fertilizers, and farm crops, including green manuring and

cni[) rotation. ^lanures; farm manures; the excrements of our larger domestic

animals; composition of litter; the application of farmyard maimres; ])oultry

manure; miscellaneous manurial substances; sea manures; fertilizers; fertilizers

used chiefly as sources of phosj>horic acid
;
the nature and general composition of

the different lOiosphates; the selection of ])hosphoric acid fertilizers; fertilizers

used chiefly as sources of potash; complete fertilizers; indirect fiTtilizers; fertilizer

laws and guaranties; experiments as a means of determining whether fertilizers

may lie profitably used; plan for farmers' experiments with fertilizers; different

systems in accordance with which fertilizers may he used; green manuring; farm

crops; crop rotation; systems of rotation; methods of propagating i)lants; seed

propagation; planting seeds; the plant; mowings and pastures; perennial grasses;

])erennial clovers and alfalfa; seeding and care of mowings; annual forage crops

f<ir hay. soiling, folding, or ensilage; cro])s cultivated for their seetls; crops culti-

vated for underground jiarts; tubers; bulbs.

Volume III. Animal husl)andry, including the breeds of live stock, the general

principles of breeding, feeding animals; including discussion of ensilage, dairy man-

agement on the farm, and poultry farming. Animal husbandry; stock farming;

breeds of live stock; neat cattle; dairy breeds; beef l)reeds; dual purpose breeds;

horses; breeds of horses valuable for their speed; draft horses; carriage and coach

l^reeds; ponies; mules; sheep; short-wooled sheep; middle-wooled breeds; long-

wooled breeds; swine; large breeds of hogs; middle breeds; small 1)reeds; the hog
on the farm; general principles of stock l)reeding; heredity; variation; fecundity;

iii-))reeding; cross-breeding; relative influence of parents; influence of previous im-

I)regnations; mental influences and nervous impressions; the selection of individual

animals for breeding; details of stock breeding; the principles and practices of

feeding; composition of the animal body and of the animal products; composition
of foods; functions of nutrients; digestibility; feeding standards; cattle foods; silage;

straws; roots and tubers; grains and seeds; by-]iroducts; feeding in smnmer; dairy

husbandry; milk; good cows essential to profitable milk production; conditions

essential for the production of good milk; means whereby milk is contaminated

after leaving the cow; disposal of dairy products; milk and cream for market;

cream; butter making; poidtry farming; l)arnyard fowls; American breeds; Asiatic

class; Mediterranean class; French fowls; English fowls; games; general c-are of

fowls; the raising of chickens; turkeys; ducks; breeds of ducks; geese.

19»Jl. Francis Watts. Nature Teaching. Based upon the general

principles of agriculture for the use of schools. Issued under the

authorit}^ of the Conniiissioner of Agriculture for the West Indies.

Dulau & Co., London; Bowen & Sons, Bridgetown, Barbados.

Pp. 199.

Chapter I, The Seed; Chapter II, The Root; Chapter III, The Stem; Chapter

IV, The Leaf; Chapter V, The Soil; Chapter VI, Plant Food and Manures; Chap-
ter VII, Flowers and Fruits; Chapter VIII, Weeds; Chapter IX, Insects. Glos-

sary. Appendices.
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1902. F. p. Sevek. Elomonts of Atiriculturo, with Industrial Les-

sons. 1). C. Heath cVc Co., Hoston. Pp. 141.

Part I: Chapter I, Domestic Aninial.s and Fuwls (Lesson 1, Rover, a St. Bernard;
Lesson 2, The Horse; Lesson o, The Horse, continued; Lesson 4, Among the

I'ouUry; Lesson 5, Among the Poultry, contiiuied); Chapter II, In the House, In

the Garden, and In the Store (Lesson 6, Helping Mother; Lesson 7, Helping ^lother,

continued; Lesson 8, Grandfather's Garden; Lesson 9, (i rand father's (Jarden, con-

tinued; Lesson 10, Helping in the Store).

Part II: Chapter III, In the Country (Lesson 11, Farm P>onomy; Lesson 12,

Farm Dairying; Lesson 13, The Farmers' Friends—D(j You Kimw T"s?; Lesson 14,

In the Orchard); Chapter IV, The Soil (Lesson I't, Story of the Soil; Lesson 1(3,

Story of the Soil, continued); Chapter V, Plants, Field Crops (Lesson 17, The
Fairies in the Trees; Lesson 18, The Little Ear and Its Big Friend; Lesson 19,

Cotton; Lesson 20, Wheat; Lesson 21, Rice; Lesson 22, Tobacco); Chapter VI,

Conclusion (Lesson 23, Little Things) .

1903. Chas, E. Bessey, Lawrence Bkunek, G. D. Swezey. New
Elementarv Aorieulture for Kiiral and Grade Schools. An elemen-

tary text-book (U'alino- with tlic Plants, Insects, Birds, Weather, and

Animals of tlie Farm. The University Pu])lishing- Co., Lincoln,
^'ebr. Pp. 1114.

Chajiter I, What is a Plant and What is It Doing?; Chapter II, How the Farmer
can I'se the I'iant; Chapter III, Different Classes of Farm Plants; Chapter IV,
The Important Farm Crops; Chapter V, The Insects of the Farm; Chapter VI,
Useful Insects; Chapter VII, Harmful Insects; Chapter VIII, Birds; Chapter IX,
Other Wild Animals; Chapter X, The Weather of the Farm; Chapter XI, The

Wind; Cliapter XII, Cloudy and Rainy Weather; Chapter XIII, Storms; Chap-
ter XIV, Weather Predictions; Chapter XV, The Soil; Chapter XVI, Domestic

Animals of the Farm; Chapter XVII, Cattle; Chapter XVIII, Swine; Chapter
XIX, Sheep; Chapter XX, How to Care for Live Stock.

1903. Charles William Burkett, Frank Lincoln Stevens,
Daniel Harvev Hill. Agriculture for Beginners. Ginn & Co.,
Boston and London. Copyright 1903. Pp. 267.

Chapter I, The Soil; Chapter II, The Soil and The Plant; Chapter III, The

Plant; Chapter J«\', How to Raise a Fruit Tree; Cliapter V, tiie Diseases of Plants;

Chapter VI, Orchard, (Jarden, and Field Insects; Chapter VII, Farm Crops; Chap-
ter VIII, Domestic Animals; Chapter IX, Farm Dairying. Appendix. Glossary.

1903. University or Minnesota, Willet .M. Hay.s, Editor. E.\er-

cises in Agriculture and Housekeeping for Rural Schools. St. Paul,
.Minn. M((rill-Warncr Co. Pp. 19<;.

This is
" Bulletin No. 1," issued under State auspices by the department of agri-

culture of the University of Minnesota. The cover is stamped "Rural School

.Agriculture. Hidletin No. 1, Practical I'.xercises." The hook contains 237 sepa-
rate exercises, each one signed hy its author, from wliicli the teacher may choose

available material. Tlie University was intrusted, in 1901, by the State legislature,

"with the work of helping to introduce the suVijects of agriculture and household

economics into the rural schools of the State." Thi' following extracts from the

preface explain how the work was undertaken: ".Vt a nu'cting of the hoard of

regents, .June 4, 1902, the full administration of this whole matter was assigned to
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l\(<.'iiit l.i;,'^'<'tt. Prof. W. M. Ihiys was put in charfro of tho work. Air. J. F.

Wojta, .M. Afxr., of (he University of Wisconsin, waselcclcMl l)y the l)oanl of rej^ents

a.s a.'^sistant in ajiricnltnre lo aid in this work. I'rof. Wni. Kol)C'rtson, instrnctor in

af|;rifulturalpliysifsin tlic School of Agricnltnrc, was tciii|ponirily cMijtloyed toas-sist

during a ]iart of llic sunmicr. The first Ijullctin i>rc|iafcd under tliis law has hecMi

j()intly editeil )>y Messrs. Ihiys, Roliertson, and Wojta. The e.\erci!<es iiave l)een

prepared by the.sc {jentlenien and ntlicr niendiers of tlie department of agrieiiltnn'

of the University of Minnesota, lo ])e distributed in conperation witli tlie State

department of ])ublic instruction."

1903. James B. Hunnicutt. Agriculture foi- the Common Schools.

Atlanta, (la. The Cultivator rii])lisiiincr Co. Tp. 225.

Chapter I, Man's Chief Pursuit ; Cha])ter II, Agriculture as a Science; Chapter

III, Something of the History of Agriculture; Chajjter IV, The Soil; Chapter V,

Composition and Kinds of Soil; Chapter VI, U.ses of the Soil; Chapter VII, The
Soil as a Workshop; Chai)ter VIII, Preservation and Improvement of tlie Soil;

Chapter IX, Othei- Points Alx.utSoil; Chapter X, Plants—How They Grow; Chap-
ter XT, T'ses and Abuses <)f Water on tlu^ Farm; Cha})ter XII, Plants and the

Atmosphere; Chapter XIII, Manures and Fertilizers; Chapter XIV, How to Use

]\Ianures and Fertilizers; Chapter XV, Planting; Cha])ter XVI, Selecting Seed;

ChapterXVII, Preparing the Soil for Planting; Chapter XVIII, Cultivation; Chap-
ter XIX, Gathering and Housing; Chapter XX, Marketing Croj)s; Chapter XXI,
Investing Profits; Chapter XXII, Farm Labor; Chapter XXIII, Farm Iinj)lements;

Chapter XXIV, Farm Animals; Chapter XXV, Grass Culture; Chapter XXVI,
Truck Farming; Chapter XXVII, Dairy Farming in the South; Chapter XXVIII,
Stock Growing; Chapter XXIX, Poultry Farming; Chajjter XXX, Bee Keeping;

Chapter XXXI, Farm and Public Roads; Chapter XXXII, Farm Buildings;

Chapter XXXIII, Village Farming; Chapter XXXIV, Forestry; Chapter XXXV,
The Farmer as a Citizen; Chapter XXXVI, The Farmer Should be Educated.

Appendix—Useful Tables.



A(;RICULTURAL I^CONOMICS as a SUBIFXT 01- STUDY I\

THl: ACRICULTURAL COLLHGM

By KenYON L. Butterfield, A. M.,

President of the lihode Island College of Agriculture and Mechanic Arts.

The writer has been asked to make saog-estions relative to the teach-

ing- of what is coming to l)e called agricultural economics, with special

reference to its place in the curriculum of the agricultural college.
With the practical o})ject in niiiid of endeavoring to outline work
which may be pursued imder this head, it is not desirable to discuss

at length the reasons wh}- the subject should be given attention. These
reasons lie deep in the foundation of sound agricultural education, and,

indeed, involve our whole educational structure. But it may not be

out of place merely to indicate the direction such a discussion might
laki'.

It may be observed, in the first place, that the aim of agricultural
education has })een, in large measure, to help the fjirmer to secure

larger crops of choicer products at less cost. It has involved the

application of the pi-inciples of the natural sciences to the physical

problems of the farm. This of course is fundamental, l)ut nevertheless

jiartial. Agi'iculture is something more than the growing of things,
and something more than the growing of more things more cheaply.
And it is not a far cry from the admission of this fact to the acknowl-

edgment that the agricultural course shall discuss those pr())>lems that

go beyond the scope of studying science in relation to the soil, the

plant, and the animal.

It mav be urg(>d that this need of broader instruction is beino- met

by the stud}' of faiMu management, for this subject includes a discus-

sion of those <iuestions that look toward the disposal of the crops, the

general administiation of the farm, and the relation of the farmer to

the business world. Farm management is bound to occupy an increas-

ing sha^-e of time in the agricultural course, at least so long as that

course attempts to train fai-mers. But farm management discusses

the aspects of agriculture as !i l)usiness and approaches agriculture
from the standi)oint of the individual farmer; while agriculture is

something more than a business, it is an in(histry.

And because agriculture is an industry and indeed ranks among the

leading industries, it is related to all other industries and nuist ])e con-

71.S
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sidorod in those relations. It is not :in isolated occupation. It is sub-

ject to economic laws. It piospers or latjfs, not merely lieeause of its

internal ])liases, so to speak. Init also lieeause of its (»xt«'rnal r«>lations.

It should therefore he studied as an industry as well as an art and a

business and approached from the economic standpoint.

And. finally, it may be said that the social point of view is absolutely

necessai y in agricultural as in all other education. Indeed, I (piestion

if it is not true that the jrrcat educational problem of the near future

is to be not the confiict between cultural and vocational education, V)ut

the conflict between the technical preparation of the man as an expert

and the proper training of that same man for his high duties, both

political and social, in the coiumunity life. Agricultural economics

should lead the student to the social \ iewpoint.

This sketchy statement is hardly worthy the name of an argument
for the study of agricultural economics and will not be presented as

a formal ]>lea for adopting this study, but it is possible that it may
hint at the fundamental nature of the reasons that lie back of this

movement.

Until the material to be pre.sented in the teaching of this subject is

better organized than it is at present, a definition of agricultural eco-

nomics ouoht to be provisional. Anv d(^finition is likelv to be unsatis-

factory from some point of view. Perhaps the boundaries of this

subject could best be defined by indicating what lies outside of them,

but contiguous to them. However, agricultural economics maj' be

said to t)e the studv of agriculture as an industrv. using the word

industry in its Avide, economic sense. It is a discussion of agriculture

in the light of the principles of political economy. It is the applica-

tion of industrial or economic laws to the problems of the farmer. It

may be distinguished from rural sociology in that the latter is the

study of the social conditions under Avhicli farmers live and the social

institutions that minister peculiarly to the farmers' welfare. It may
be distinguished from farm management in that the latter discusses

the business and commercial phases of agriculture viewed from the

standpoint of the individual farmer. Agricultural economics will

impinge upon rural sociology at numerous points, because, in a full

analysis, the economic and the sociological can not be entireh' divorced.

It ma}' impinge upon farm management even more frequently, because

man}' of the subjects of discussion are the same, although there is a

wide difference in the point of view from which the subjects are

approached and in the method of treatment.

It ought to be said that no claim will be made for agricultural

economics as a new science, nor is it likely that those w^ho carry on

researches under its name or who teach its subject-matter will con-

tribute materially to economic theory. Its method will be frankly

descriptive rather than theoretical. Hut this fact need not detract
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from its valno or dignity, because it is clearly evident that in modern
ccononiic studv a larye share of the best work is })cint»" done b\- those

who are studvinii" existing conditions.

Tliere is another consideration of some importance. The subject

ought to be presented by an economist rather than In' an agriculturist,

because the subject-matter is primaril}- economic and not agricultural.

l)Ut the economist who teaches this subject should be a man in

thorough sympathy' with practical agriculture and abl(> to approach
his subject from the sttmdpoint of the actual conditions and needs of

the agriculture of this country. Where it is not at present feasible to

employ a specialist for the work, the teacher of agricultural economics

should at least have had a thorough grounding in economics. I trust

that the little band of keen-sighted i)rofessors of agriculture wlio liave

been wise enough within very recent 3'ears to gi^e courses bearing on

this general subject will take no ofi'ense at this statement. I am

speaking ideally. Ultimateh', specialists in economics connected with

the land-grant colleges must do this work. The}' have at hand splen-

did o})portunity for labor in a field which is almost virgin soil.

Ideallv, again, the studv of agricultural economics would not be an

isolated subject, but would be a feature of a lengthened study of social

science, extending over two or three years' time, Avith a fair prepara-
tion in the principles of economics and sociology and politics, followed

by some consideration of the more im])ortant protjlems of the day that

are economic, sociological, and political. With this general prepara-
tion the student could then well spend at least one year in the study of

agricultural economics and rural sociology. The inunediate task,

however, is that of endeavoring to outlini* what might be given in a

course of agiicultural ei-onomics to occup}' a period of perhaps three

hours per week for a term of fi-om twehi^ to twenty' weeks.

It is hoi)ed that the appended outline may ])e suggestive of what can

easilv be uiven in the average agricultural course of the land-grant

colleges. It is not designed to be a tiiial analysis of the subject of

agricultural ctonomics.

OUTLINE FOR A SHORT LECTURE COURSE IN AGRICULTURAL
ECONOMICS.

I. Characteristics of the agricuUural iii<histry.

Dependence iijion natnre.

Capital and lalxir a.« applied to agriciilturo.

The lawH of rent and of <leerea.sinj^ n-turiis in agriculture.

Relation of agriculture to other industries and to the welfare of mankind.

II. History of the agricultural indu-stry.

In aneieiit times.

Status in Europe prior to the eighteenth century.

The struggle to maintain its standing after the advent of ((niinitnc and

manufacture.
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II. History of the agricultural industry
—Contiuuod.

In the I'liiti'd Statvs.

The ]>ii)n*'cr stage.

Di'Vt'loiiiuciit of coniiiicicial agriculture.

Tlie new fanning.

III. Present ^^tatns of the farming industry.

The world's food supply.

Agricultural resources of the United State.«i.

Geograi>hical factors.

Soil, climate, fertility, natural enemies.

Statistics of farms, farm wealth, production, etc.

Leading subindustries—cereals, stock, etc.

Distribution of production.

IV. The agricultural market.

Description of the market—lo(;al, domestic, foreign.

Mechanism of the market.

Banks and local exchange facilities.

Middlemen.

Boards of trade.

Prices of agricultural products.

Movements of.

Agricultural competition.

Depressions in agriculture.

Influence of "options."

Transportation of agricultural product;?.

Primary transportation
—wagon roads and trolley lines.

Railroad and water transportation.

Facilities.

Eates.

Discriminations.

Delivery methods.

Incidents of the transportation system—elevators, etc.

Imperfect distribution of agricultural products.

Development of the market.

Increase of consumption of products
—manufacture (if farm products as

a factor.

The factor of choicer products.

The factor of better distribution of products.

The local market as a factor.

The foreign market as a factor.

V. Business coojieration in agriculture.

Historical sketch.

Present status.

Production.

Marketing.

Buying.
^

Miscellaneous business cooperation.

Difficulties and tendencies.

VI. Agriculture and legislation.

Land laws and land policy of the United States.

Agriculture and the tariff.

Agriculture and monetary legislation.

Taxation and agriculture.

Food and dairy laws.

Government aid to agriculture.
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Vll. Some current problems.

Agricultural labor.

Machinery and agriculture.

Interest rates, indebtedness, etc.

Tenant-farming.

Large versus small farming.

Business methods.

Immigration and agriculture.

If time permits, and the studeuts have had adequate preparation in

general economics, it would be profitable to dwell at some length upon
the first two chapters of the outline. In the first the industr}' of

agriculture ma}^ be described in economic terms and its economic

character fully analyzed. In the second one could well spend some

time in discussing the development of agriculture and its changing
relations to other industries. But in the ordinary course likeh" to be

given to agricultural students it will hardly be wise to do more with

these topics than to make them a slight foundation for the subsequent

descriptive work. It will be observed that American conditions natur-

ally form the point of view of this outline.

The most serious difficulties in offering this subject will arise in

those institutions where the agricultural course is relatively inflexible

and where the elective system has made small headway. Here the

prime objection will be,
" There is not time. ''

It ma}' be urged in reply

that this same objection has been raised against almost ever}^ study
that has been introduced in the last twent}^ years. But in spite of the

objection the new subjects flourish and multiply exceedingly. Perhaps
it will be a rather harsh and unsatisfactory answer to this objection to

say, "Take time." Of course, if the subject is not more important
than something else, it will be difficult to find a place for it in this

inflexible curriculum. But if agricultural educators once concede the

importance of the subject, a place will be made for it.

Another objection will arise through the contention that there is

"no body of knowledge" that has been put into pedagogical form

relating to this suljject. That is true. It was true ten years ago
of a score of subjects which are now taught successfully in our

agricultural courses. Theoreticall}^, it is a powerful objection;

practically, it never long stands in the way of adopting a new course

of study. There is already abundance of material at hand for a

moderately satisfactory course in agricultural economics. The recent

publications of the Department of Agriculture, the various reports
of governments and States, the Federal census, the files of our best

farm papers, and finally the valuable rcpoi'ts of the Industrial Com-

mission, arc easily accessible. All this information needs digesting

and arranging, l)ut it is far from being in :i chaotic condition, and the

requisite
"
body of knowledge" can ]h\ fairly well organized without

serious difficulty. It may be said in passing, however, that no phase
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of ccoiiomic's or socioloiiv ollVi's ;i I'icbcr lickl I'oi' iiiNcstii'iifioii than

(Iocs a»^ri('ultiirc.

The request ^\ liicli ;amc to iiic for tliis urticle said sppcilically that

a discussion of possible, work in af^fricultural cconouiics was desired.

I can not refrain, however, in closino-, from inakiii^- a ])lca for a

broader view of th(^ (juestioM and for uri;iiii>' a<^i'icultiii"ai c(hicators to

consider as a unit the whoki su])ject of what, for want of a bi'tter

term, we may call rural social science, and therefore to permit just as

much attention to the study of rural sociology as to the study of agri-

cultural economics. We need more well-ecjuippcd leaders on the

farm, and these leaders Avill find that the questions confronting them
are in no small degree sociological. Farmers' oi'ganizations, better

connuunication in rural districts, the country school, the country
churcli. all the ])i-oad jjhases of agricultural education, are pressing

problems in each farm connnuiiity. They need tlu^ leadership of

trained minds. Viewed in all broader aspects, these sociological ([ues-

tions are of the greatest importance. Indeed, if I had to choose

between a course in rural sociology and a course in agricultural

economics, taking as a standpoint the need of the man who is getting
his training in an agricultural college as a future farmer, I would be

inclined to sacrifice the agricultural economics, because I believe that

the adequate development of the social agencies for progress in rural

life is of vitiil and immediate concern. If, however, the course in

rural sociology can not be given, I would urge that a chapter be added

to the outline submitted above, somewhat as follows. This will serve

at least to call attention to the importance of the sociological factor in

rural progress:

VIII. Some sociological factors intluencing tlu- industT-y of agriculture.

Movements of the farm population.

Improvements in communication in rural districts—trolleys, telephones,

mail delivery, roads.

The country church.

The rural school.

Agricultural education.

Farmers' f)rganizations and societies.

Cooperation of the factors.



IXSTRUCTION IN AGRICULTURE IN LAND-CRANT COLLEGES

AND SCHOOLS FOR COLORED PF.RSONS.

i\\ ]>. J. Crosby,

Office of Experiment Stations.

The liind-orant oollcovs for colored persons, which arc supported
iiiaiiilv 1)V National and State funds, constitute a class hy themselves.

In their oro-anization and work they ditt'er in so many respects from

the land-o-rant colleocs for whites that the general statements made

rej^ardini;* these colleges, considered as forming one s^'stem of educa-

tional institutions, are often misleading. Much has been wi-itt(Mi about

the facilities for agricultural education and the methods of insti'uction

in agriculture in the land-grant colleges generally which is not reall}'

applicable to these institutions for the colored people of the South.

It 4ias therefore seemed desira])le to give a separate account of the

opportunities olfered these people for instruction in agriculture in the

land-grant institutions set apart by law for their race. It is intended

to show (1) the requirements for admission to these institutions, (2)

the number and character of courses oflFered and the degrees given,

(3) the extent and character of instruction in agriculture, including,

also, statements regarding the facilities for such instruction, and (-1)

some statistics showing the revenues, value of e(|uipment, and numlier

of students in these institutions. Incidentally, they will be compared

collectively in certain of their features with similai' institutions for

white persons in the same States.

There arc 16 of the so-called '"land-grant" colleges and schools for

colored persons, though, as a matter of fact, only 4 of them jxirtici-

pate in the benefits of the land-gi-ant act of 18<)2. All. iiowever,

receive funds pnnided 1)V the act of tSlXi. tlie amounts received by the

different institutions l)eing detei'mined by the I'atio of colored to white

persons in the States establishing separate schools for the two races.

In one State (Mississippi) the colored agricultural and mechanical

college receivt\s a larger percentage of the "second Morrill fund" than

that for white persons. The total revenue of the colored institutions

in the fiscal year IW'2-?, was !^r)8T,738.45. Of this amoimt !?20r),554.1)4

wa.s rcceixfd from the Federal (rovernment, $ir)!).!it'>4 fiom the States,

and $l72,'.»ll*.r)l fi-om fe(\s and other soui'ces. 'i'he largest revenue

(!?lS>4,(»4<».iH;) was received by Hampton Normal and Agi-icultural

71!>
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Institute, ami the siuiillcst (!i^'J,(»(»5.4!») by the Delawure State (\)llogG

for Colored Students. The average total income per student was $88;

that of the white eolleoi's was $178—nearly twice as nuich.

The ecpiipmont of these institutions is \alued at neaily |>2, 000,000,

of which ()7 per cent is represented l)y ])uildin»is. 'I'he approximate
total value of farms and o-i-ounds is ^yiH), ()(»(); of apjjaratus, >i^41,4(>();

of mai'hinery, $83,300; of libraries, $80,400, and of live stock, $27,()00.

More than half of the live stock is owned by one institution—the

Jlanipton Institute. That these institutions are oainino* in wealth is

shown by the fact that more than 8 per cent of their total e((uipm(Mit

has been added during- the past fiscal year. And j^et, with two-thirds

as many students as the land-grant colleges for whites, these insti-

tutions have an ecpiipmcnt valued at less than one-third that in the

colleges for whites.

The total iniml)er of students in the colleges and schools for negroes
in 1902-8 was (5,080; the mim))er of graduates, 422; the number of

degrees conferred, 119; the number of instructors, 846. There were

14,4 students for each graduate;, 51 students for each graduate from a

degree course; 17.6 students for each instructor. In the colleges for

whites in these States there were 9,171 students; 608 graduates; 608

degrees; 15 students for each graduate; 15 students for each gradimte
from a degree course, and 14.4 students for each instructor. In material

equipment then—income, buildings, land, apparatus, machinery, and

number of instructors— the colleges for whites are relatively much
])etter off than those for negroes. On the other hand, the latter insti-

tutions graduate a larger percentage of those enrolled than do the

former.

The statistics show that 71 per cent of the students in the negro
institutions were in the preparatory courses and only 12 per cent in

the collegiate courses. But of the graduates of these institutions only
28 per cent received bachelors' degrees, and, furthermore, 269 (nearly
86 per cent) of the students reported as being in collegiate courses

were in attendance at an institution which is admittedly a secondary
school and grants no degrees; so it is safe to assume that not more
than three or four per cent of the students in the land-grant colleges

for negroes were in four-j^ear courses leading to bachelors' degrees.

This, in itself, is not to be taken as an unfavorable criticism of the

institutions, except in so far as the figures are slightl}^ misleading, for

it is known that much of the most useful work done by them is done

in the secondary and special courses; but it is an indication of the

grade of instruction that must be provided for nearly all of the people
served in these colleges and schools.

INlost of these institutions are doing their utmost to meet the real,

most urgent, and most immediate needs of the young people within
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their doors and to o^uide aright those who have gone out from the

shadow of the college walls to labor among tlu'ir people. And they
are succeeding in their mission in just .such proportion as they have

inculcated lessons of temperance, morality, industry, and dignity of

service, whether it be labor of the hands or of the head.

And yet there are some among the teachers in these schools who
seem to forget that a child ''must creep before it can walk," who
would teach the classics and the higher mathematics and theolog}- and

international law to the exclusion of a thorough grounding in Enolish,

arithmetic, and the industrial arts; who forget that it is the "'mission''

(and it may be a most honorable mission, a most high calling) of the

great majority of all the people, both black and white, to labor, to be

producers. And these teachers are the ones who send out "kid-

gloved" graduates to lives of miserable failure, Avhcther it be as

instructors and leaders among their people, or as producers of the

necessities and comforts of life.

In general, however, it may be said that considering their limited

resources most of the negro schools endowed b}' the Federal Govern-

ment are making an honest eft'ort to ofi'er their students good oppor-
tunities for traijiing along industrial lines. As regards agriculture,

this is shown )»v the fact that all but one of them are teaching ao-ricul-

ture and more than one-fourth of all the matriculates in these schools

are taking agricultural courses of some sort. This is a good showing,
when it is considered that so many of those enrolled are in primary
and granmiar grades

—when 71 per cent of all the students are in pre-

paratory courses. It is a better showing by over 15 per cent than

similar institutions for whites in the same States are making with only
14 per cent of preparatory' students. This is not intended to be a

comparison of the quality of instruction, but of the number taking

agriculture as shown bv official i-eturns from each institution.

It is likely that in the agi'icultural colleges for whites more peda-

gogical courses and higher grades of instruction in agriculture are

found, and it would be strange if this were not true. The negro, like

the white man, has had to evolve his own courses in agriculture, but

the latter has had the advantage of long experience in educational

work, while the former is but 40 years from slaver3\ He has had text-

books, but not the inspiration and guidance of experienced teachers.

II<' has had the example of his white neighbor, but not the benefit of

that white neighbor's agricultural college, except in the rare cases

when^ one of his own race has Ix-en trained in the colleges of the

North. So, while we nuist admit that the Southern agricultural col-

leges and schools for negroes have many shortcomings and many
needs, a careful study of the whole situation nuist convince us that the

outlook is, on the whole, very encouraging, that earnest and noble

S. Doc. 148, 58-2 16
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ftloit is iiu'ctiiiy its ivwiird in the upward trend of cducatioiial iiicthods

and ill tlio more wliolosonic attitude of tho noj^ro race toward indus-

trial education.

And yet. o})tiniislic as we may he, we should not lose sight of the

fact that the institutions under consideration have many needs. Some
of the more prominent of these needs as regards instruction in agri-

culture may he summed up as follows:

(i) Better instructors: These should lie hetter ti*ained in up-to-date
methods of teaching agriculture and should have a l)roader and more

hopeful ^•iew of the agricultural situation than is now })revalent in

these institutions. They should ))e i)j"imarily teachers of agriculture;
not teachers of chemistry or hotany as related to agriculture. It

would also ))e intinit(dy ))etter if they could ))roaden their horizon by
taking postgraduate^ work in some other college than the one from
which they graduate.

(2) Better text-books of agriculture: Man}' of those now in use are

anti<|uated. At one time they w^ere conijjarativel}' sound, but later

and better l)ooks have ai)peared and should speedilv replace those

not thoroughly suited to the more modern method of teaching

agriculture.

(3) Better library facilities: Few of these schools have anything
like adequate reference lil)raries. The total value of their libraries

($30,31)0) is less than that of single libraries in man}- of the agricul-

tural colleges for w^hites.

(4) Better la])orat()ry facilities: Onlj' two or three of these insti-

tutes have any laboratory e({uipnient for teaching agricidture.

(5) Better farm buildings, livc^ stock, machinery, and other equip-
ment: Some of these schools have farms with thoroughly modern

ecpiipment and are practicing di^ersitied farming, but the}' are the

exception to the general rule.

(6) More liberal funds: It has been shown above that the income

per student of the colored schools is scarcely more than half that of

the colleges for whites. It will hardly })e possible to make nmch

improvement in their stati' of instruction and material equipment
until they have better financial support.

(7) Better methods of instruction: These will surely come and can

only come when the other needs are more or less fully supplied.
With better-trained instructors, better text-books and library facili-

ties, better laboratory and farm equipments and methods, we shall

speedily have in these schools ))etter methods of instruction and a

more rational attitude toward the fundamental industry of the South.

Detailed statements regardino- the facilities and methods of instruc-

tion in agriculture in the different colleges and schools for negroes in

the South are given below. An article by C. L. (xoodrich describing
the methods of instruction in agriculture in Hampton Normal and

Agricultural Institute is given on page 739.
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ALABAMA.

Agricultural and Mechanical College of Alabama for Negroes, X<>nii<il.

The Agricultural uiid jNIochunlcul College oilers a preparatory course

of three years, a normal course extending over four years, an English

priniur}" course of three years, the pupils in Avhich constitute a pi-actice

school for normal students, and three collegiate courses of four years

each, viz: The agJMcultural course leading to th(^ degree of bachelor of

agricultural science; the mechanical course leading to the degree of

bachelor of mechanical science, and the scientific course leading to the

decree of bachelor of science. There are also industrial courses in

carpentry, iron making, shoe making, broom making, chair bottoming,
nurse training, sewing, millinerv, cooking, laundering, printing, etc.

Candidates for admission to the college and normal courses must

present satisfactory evidence of good moral character and nuist be not

less than 15 years of age. Younger p(M"sons of good moral character

are admitted to the preparatory course and a limited number of chil-

dren of an}' age into the English primary course.

Agriculture and mechanics are taught throughout the first two years
of the normal course. The agricultural course includes solid geometry,
five hours per week for one term; structural, physiological, and Held

botany, daily throughout the freshman year; agricultural chemistr}',

daily throughout two terms of the freshman year; (pialitative analysis,

throughout one term; comparative physiology, one term in the sopho-
more year; veterinary hygiene, one term in the sopliomore year;

geology, two terms in the junior year; mineralogy, entomology, and

human anatomy, one term each in the junior year; general physics and

zoology, two terms each in the junior ^ear; political economy, two terms

in the senior year; climatology, moral science, and meteorology, one

term each in the senior 3'ear, besides the agricultural subjects, wdiich are

as follows: Ilistorj' of agriculture, drainage and irrigation, fertilizers,

and stock breeding, one term each in the sophomore year; truck

farming and horticulture, one term each in the junior year; forage

plants, foicstry, nniew of the United States Department of Agriculture
l)ulletins. spraying of ])lants and agric-ultuial engineering, one term

each in the senior year.
•*

Experimental work"" occurs dail}' through-
out the course.

'J^hc industrial course in agriculture extends over three years and is

descrilx'd in the catalogue of the institution as f(jllows:

FIR.ST YEAR—KIKST TKUM.

Ijectures on soils, jilants, iloniestic animals, aiul iiianaL'cniciit of live stock and

dairy. Goff's rrinciplcs <if I'laiif rnltiire.

SKCOXI) TKKM.

Disea.«i'H el" live stuck ami iluiiieatic! uniiiials; juaitical garilciiing and iiianagcnient

of live stock and dairy.
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SKCtlNI) VKAH— I'lHST TICKM.

]>iHcussion of soils— their foiniatioii nml chissilita.tion, their pliysiral defoctH and

remodies; dairy fanning mntinncil.

SECOND 'lEKM.

Lectures on the means to protect tlii' soil from waste and restore fertility; arti-

lii'ial and green fertilizers.

Tnii;n ykak— Kiusr tkkm.

Praetical gardening; lloriculture and horlicuUure; I'arm drainage; jilanting and

raising of grains, grasses, etc.

SECOND TERM.

Poultry, sheep, and cattle raising; luanagenientof dairy continued; pruning, graft-

ing, and budding; hee culture and lectures on political economy.

Instruction in tigriciilturc is given by the professor of agriculture
and one assistant. "^Phe ])uildings of the college comprise seven large

college buildings, a nuni])er of smaller ])uildings, a new barn and

dair}^ and several of the old buildings that wove on the fjirm before it

was purchased for college })urp()ses. The ftirni consists of netirly 200

acres of land on the Meridiiuiville pike, about 4 miles north of Ilunts-

ville. It is well stocked with nudes, horses, Devon and Jersey cows,

hogs, poultry, vehicles, and implements. There is also an orchard

containing all the leading fruits of the region; a laboratory containing

chemical, l)iologicnl, and other apparatus, andiilibrary of choice books,

magazines, and journals. The different industrial departments are

also provided with sl^itable reference ])ooks and text-books, and the

literary and scientific departments with encyclopedias and other books

to which all .the students have access.

ARKANSAS.

Branch Normal College, P'me Bluff.

This college is a department of the LTniversit}^ of Arkansas, estab-

lished in 1878 for the purpose of training teachers for the public
schools of the State. The courses of study include a two-3'ear prepara-

tory course, a four-year normal course which comprises two years of

college preparator}' work and two years of college' work, and a clas-

sical college course of four vears. Graduat(^s of the normal course are

granted the degree licentiate of instruction, and of the classical course

the degree bachelor of arts. For admission to the normal course can-

didates, if 3"oung men, must be at least 16 years of age, and if young
Momen 14 years of age. and must pass satisfactory examinations in

arithmetic, English grammar, geography, and United States history.

Instruction in agricultiu-e is not included in the curricidum of the

college. All students are required to spend ten hours a week in sew-

ing, typewriting, or shop work.



Senate Doc. No. 148. Plate LIV.

Fig. 1.—Instruction in Agriculture for Negroes—Florida State Normal and
Industrial School, Students Thrashing Rye.

I-;g. 2.—Instruction in Agricultuhe fok N£ghues Florida State Normal and
Industrial School, Students Shredding Corn.





Senate Doc. No. 143 Plate LV.

Fig. 1 .—Instruction in Agriculture fo^ Negroes—Florida State Normal and
Industrial School, Dairy Herd.

Fig. 2.— Instruction in Aghicuctuhc. f^n Negroes— Florida State Normal and
Industrial School, Poultry.
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DELAWARE.

State College for Colored Students, Dover.

This college offers a four-year classical course leading- to the degree
bachelor of arts, a four-3'ear scientitic course loading to the degree bach-

elor of science, a four-3'ear engineering course leading to the degree
bachelor of engineering, and a four-year ajjfi'it'ultural course leadins:

to the degree bachelor of agriculture. In addition there is a normal
course of three years, the graduates of which receive certiticates

recommending them as teachers in the public schools of the State, and
a two-jear preparatory course.

Applicants for admission to the college course must be at least 14

years of age and be able to pass a satisfactor}' examination in read-

ing, writing, spelling, arithmetic, English grammar, and history of

the United States, except in the classical course, where additional

tests in rhetoric, algebra, and English classics are required. Students

are admitted to the preparatory and normal courses without examina-

tion.

The first two years of the agricultuial course is the same as the

scientitic course and include mathematics, botany, anatomy, biolog}',

ph3\sical geography, English, history, chemistry, zoology, miner-

alog}', and Latin. The agricultural subjects of the junior and senior

3'ears include breeding, drainage, feeding, vegetable physiology and

pathology, dairying, fruit culture, horticulture, and physics of the soil.

The agricultural faculty consists of one instructor in practical agri-

culture. The agricultural students are required to take practical
work in agriculture and horticulture averaging two hours a day.

Laboratory practice is an important feature of instruction in botany,

zoology, chemistry, and ph3'sics. The librar}- of the college contains

several hundred volumes.

The college is located 2 miles north of Dover on the Loockerman

farm, a tract of about 100 acres containing, in addition to the college

buildings, a nundier of farm buildings and greenhouses, orchards,
and small fruit ])lantations.

FLORIDA.

The Florida State Normal and Industrial School, TaUahas»ee.

This institution includes a ])rei)aratory school antl a noi'uial school.

The work of the school is organized in three departments
—

academic,

agricultuial, and mechanical—and boys who receive diplomas are

required to complete the academic work and either the agricultural or

the mechanical work, which are features of each term's work in both

the prcpaiatorv and tlif normal course.

Applicants for admission to the normal course must be 1<> years old,
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and, ill addition to Ixinj^ :il>l»' to road and write, must have a fair

knowlcd;^*' of aiMthiiH'tic, Knt^li^li liraiuinar, and descriptive j^cogra-

phy. No d('«,^rei's arc t'onfciicd. (iraduatcs of the four-year normal

course rooeive diplomas whicdi entitle tlieiu to tirst-jifrado cortiticates

without examination.

Ajjfronomy. liorticultuii', animal liushandrv. dairyinj;', agricultural

cnjifinceriny:. and rural economy arc studied by the rej^ular aii:ricul-.

tural cliiss. Kach sul»ject is tais.en up l)y (|uurters and is j^iyeii durinj^

t^vo or thi-ee forty-mimite jwriods a week. Siiort courses in botany
and agricultuial chemistry arc given in connection with the agricul-

tural woik. Instruction is largely by means of lectures. The text-

books used for the (dass room and reference purposes include the

Pi"inciples of Agriculture for Conuiion Schools, Windslow; First

Principles of Agriculture, Voorhees; The Pi'inciples of Plant Culture,

Goff; liotauy, Bailey; Common-Sense Ideas for Dair3'meu, Blake;
Feeds and Feeding, Henry. The students have free access to a

library containing (xovernment bulletins and periodicals and a few

agricultural pa])ers.

Students are required to collect soils and experiment with them in

glass boxes. They also spend three hours a day in li(dd w^ork (PI.

LIY, figs. 1 and 2). The instructors having charge of the agri-

cultural Av<jrk include a science teacher, a teacher of dairying, and a

teacher of poultry raising and practical farm woi'k. The building
used for agricultural classes contains two small rooms used for dair}'-

ing and one for the class room. The dairj- rooms are eijuipped with

separators, milk testers, butter workers, scales, fertilizers, churns,

cream vats, and a i-efrigerator.

The college farm contains about 160 acres, upon which are grown

peas, corn, potatoes, millet, sugar cane, oats, r3^e, and garden vege-

tables. Some experiments have been made with legumes. The farm

animals include 2 mules, 4 horses, Ki dairy cows (PI. LV, fig. 1), a

Jersey Imll, about 40 head of hogs, and 75 or 80 chickens (PI. LV,
fig. 2). Students are required to do all the field work.

GEORGIA.

Georgia State Industrial College, College.

This college is a department of the State university. The courses

of study otiered are the industrial, three-year preparatory, three-year

normal, and four-year collegiate. For admission to the college, stu-

dents must be not less than l-t } ears of age, of good moral character,

and able to pass
" an entrance examination."

Agriculture does not appear in the curriculum as a subject for study
and recitation, but is given as an industrial subject. Students are given

employment and instruction on the farm and in the dairy. There is a
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special dairy course <^iven during two months in the winter, wiiich

includes instruction in the care of the dairy herd, feeds and feeding,
milk as a food, dairy machinery. ])utter making, and general care of a

modern dairy. This instruction is given l»y the foreman of th(^ farms.

A lihrary of al)Out (JOO volumes is available for the students. The

college buildings include a dormitory, two school buildings, farm-

house, bhu-ksmith shop, wheelwright and carpenter shops, and four

cottages for the faculty. The campus contjiins about 35 acres and the

college farm 51 acres. The latter is fairly well e<iuippcd with agri-
cultural implements, and contains a dwelling for the superintendent
and a barn.

KENTUCKY.

The Kentucky Normal and Industrial Institute for Colored Persons, Frankfort.

The courses of study oti'ered include a three-year preparatory c(uirse,

a three-year normal course, and a four-j-ear teacher's course. Candi-

dates for admission nuist be at least 16 years of age, possess good
health, good moral character, and sign a written pledge to teach so far

as practicable in the conuuon colored schools of Kentucky a period

equal to twice the time spent in the school.

Agriculture is not taught in the normal department, but is one of

the features of the industrial department. All young luen must work
one hour a dav, and those choosing agricultural work are given instruc-

tion in dairying, soils, seeds and growth of plants, flowers, fertilizers

and fertile soil, cultivation of the soil, rotation of crops, farm animals

and implements, and other agricultural subjects. The library contains

Johnson's How Crops Feed and How Crops Grow; Store r's Agricul-

ture, and the publications of the Department of Agriculture. The
farm contains 8oo acres and affords excellent oj)portunities for work,

many of the students earning enough to defray th(Mr exj)enses. There

are a number of fai'in animals, including a h(n-dof Holstein and J(M'sey

cattle.

LOUISIANA.

Southern University and Agricultural and Mechanical College, Xew Orltans.

The Southern University is divided into six departments as follows:

(1) College, ort'ering four-year classical and scientiric courses.
(-2)

Nor-

mal school, otl'cring a three-year course. (3) High school (college

prei)aratory), four-year course. (4) (iranuuer school, three-year

cour>c, including sixth, seventh, and eighth grades. (5) Department
of nuisic. (6) Industrial department, including agricultural school,

mechanical school, girls' industrial school, dairy school, school of

printing, and school of bookkeei)ing and typewriting. Any colored

resident of Louisiana may b(> admitted to the university after examina-

tion, and will be classilied according to his attainments.



728 RKPOKT OF OFFICK oV KX1»ERIMKNT STATIONS.

I'lic aui'icultuial and im'chiiiiiciil (Icj^ai'tments \\n\v hccii oro-anizcd

since ls«H>. 'i'lic a<,nicultin-al coiiise is a sccondarv coiirso correspoiid-

iiiL;- in <iTado tt) the colloi^^e i)r(>|)ai"atorv course. The class-rooni work
consists very lar»;<'ly of instruction in a^iicultural chouiistry to which
throe hours per week are devoted dui'ing the tirst and second years,
live liours durin*;- tlie third year, and review work (hiring the first term
of tlie fourth year. The su])jects treated in this connection inchide

organic and inorganic substances, the rehition of air and water to soil,

geriiiination of seeds, drainage, manures and fertilizers, (dassitication

of j)lants, farm crops, chemical afiinity and chemical decomposition,
formulas of compounds, vegetable organic compounds, i-ej)roductive

oi'gans of ])lants, etc. Carried along with this woi'k is the practical
work in field, laboratory and farm buildings, five to foui'teen hours

per week. Attention is given to the ap})lication of fertilizers, care,

breeding, and feeding of stock, dairying, truck farming, and fruit cul-

ture. The dairy school has been in operation on the farm since 1896.

The course covers two years. Instruction is given b}^ the superin-
tendent of the agricultural section.

A librar}'^ of some 4,000 volumes is available to all students, as are

also a number of periodicals and a fairly representative list of modern
text-books on agricultural subjects.

The principal buildings at the university
—those in which the aca-

demic instruction is given
—are located in the city of New Orleans.

One of these is the laboratory building for chemistry and phj'sics in

which instruction in agricultural chemistry is given. A second group
of buildings is on the universit}^ farm, 4 miles up the river from the

city limits. These include the old plantation ]>uildings, dwellings for

workmen, a two-stor}^ frame dormitory and dairy building, barns and

hog house, stable for cows and horses, and other farm buildings. The
farm consists of about 100 acres of Mississippi River alluvium upon
which all the staple crops of the region are grown. It is stocked with

7 Jersey and Holstein cows, a Jersey bull, 2 horses, 4 mules, 11 hogs,
and 100 fowls.

MARYLAND.

Princess Anne Academy, Princess Anne.

Eastern Branch of Maryland Agricultural College.

This is a secondar3' school devoted largel}' to the preparation of

students for Morgan College, in Baltimore, with which it is associated.

The courses of study offered include a normal preparatory course,

a secondary academic course of four^ears, and a normal course of four

years, differing from the academic course only in the subjects of

instruction during the last two years. Academic and normal students

are required to spend not less than three hours per day in "industrial

experiment.
"
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The industrial course includes af^rieulture, and the subjects consid-

ered under this head' aio soils, seeds, fertilizers, seeding, cultivation,

harvesting-, niarketinji-. animal industry, poultry breeding-, and dairy-

ing. Attention is also given to the care of tools and their construc-

tion and use, also the use of incubators, brooders, and the latest and

most improvetl dairy apparatus, such as separators, churns, and testers.

Practice work in the making of l)utter and care and marketing of cream
is a feature of dairy instruction.

For the girls a home garden department with instruction in the care

of vegetabl(>s, fruits, and flowers has been provided. This is to show
how home conditions can be improved and the usefulness of the home

garden enhanced.

Agricultural instruction is given bv the instructor in aiiriculture and

animal industrv and the foreman of the farm. The buildini's of the

academv include a class room, mechanics' buildini>-, and several dormi-

tories and farm l)uildings. The farm consists of 128 acres, mostly
under cultivation.

MISSISSIPPI.

Alcorn Agricultural and Mechanical College, WesLfide.

Students who can pass an examination in the fourth reader, ele-

mentary arithmetic to fractions, elementary geography, spelling and

granmiar, are admitted to a graded course in this institution covering
three years and leading up to the college preparatorj- course. Lectures

in agriculture are given throughout the first year of the giaded course;
text-book work, with Gulley's Agriculture, during the second year,
and with McBryde's during the first term of the third year. The

college preparatory course covers two years and includes a study of

the First Principles of Agriculture, by Voorhees, during the second

term of the junior year, and an industrial course throughout the senior

year. The college scientific course of four years follows. In this

course instruction in horticulture is given in the second term of the

sophomore year; in feeding, with Armsb3''s text-book, during the first

term of the senior year, and in the Physics of Agriculture (King) dur-

ing the second and third terms of the senior year.
The text-book work is sui)i)leniented by lectures and practicums,

the latter consisting chiefly of i'uAd work. The lectures include the

composition of matter, origin and composition of soil for crops, rota-

tion of crops, im])rovement of farm stock, insects injurious to farm
and garden, breeds of live stock, etc. There are also s})ecial courses

in agriculture including the following: Elements of agriculture, chem-

istry, botany, practical farming, agricultural chemistiT, insects inju-

rious to farm and garden, horticulture, practical farming, how crops

grow, cattle feeding, and )>reedsof live stock. All of this instruction

is given l)y the instructor in agriculture.
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The collc*^*' has a wcll-scloctcd lilnaiy <»i' ahout '2,700 voliiiucs, ])o-

sidcs iiuiiicrous pamphlets, iiiajia/iiics. weekly aiul (hiily papers. Tho

huildiMtis iiieliule I-i reeitation huildiiigs, 5 dormitoiy buildint^s, and

a lahoratorv eoiitaiiiiiiy G rooms for the natuial seiencos, besides a

iiumhei' ol' dwelliiiiis for meinbors of tiie faculty. The (olle<;'o owns
Moo arres of land whieh is devoted to eanipus, oardeii, and pasture.

The farm is stocked with 10 mules, a herd of Devon cattle, a number
of iiogs. and numerous agricultural implements. Most of the staple

farm crops, fruits, and oarden veyetables ai'e produced.

MISSOURI.

Iiincoln Institute, Jellerson City.

In this institution there is a foui-year college course leading to the

degree bachelor of arts. This is preceded by a thrce-j'car college

preparatory course and a four-year normal course nearly parallel with

the college preparatory course. There are also three-^'ear industrial

courses in carpentry, })lacksmithing, machiner}", sewing, and cooking.
A subnormal course covering two years serves as a preparatory course

for the normal, college preparatory, and industrial courses. Graduates

in the normal course receive diplomas which entitle them to teach in

any count}- of the State without examination.

Agriculture is required of all students in the subnormal, normal,
and college preparatory departments. The theoretical instruction is

given b}- the professor of science in the scientific department of the

college, and farm practice is given under the direction of the farm

manager. The l)uildings of the institution include a large, well-

appointed main ])uilding, wnth classrooms, assembly hall, library, and

lal)oratories; two dormitories, a mechanical building, a residence for

the president, and a cottage on the farm for the manager. The farm

consists of 25 acres, mostly under cultivation.

NORTH CAROLINA.

State Agricultural and Mechanical College for the Colored Race, Greensboro.

The North Carolina Agricultural and Mechanical College for the

colored race offers two four-year courses of studj^ the agricultural lead-

ing to the degree of bachelor of agriculture, and the mechanical

leading to the degree of bachelor of science. There are also indus-

trial or trade courses and academic or college preparatory courses.

Candidates for admission to the college courses must be not less

than 14 years of age, must understand fairly well the forms and rules

of the English language, must'be familiar with arithmetic, and have a

knowledge of history.

In the college courses there is a total of 247 credits, of which 225

are necessary for graduation. A credit consists of one hour a week
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of class-room recitation or two hours a week of industrial work for

one term. The i('([uirenieiits for graduation in the a*»'ricultural ("t)Ui'se

are as folUnvs: MathcMnatics, 5."); EnoHsh, 85; j^-eooruphy. !<>; wood-

work, 3; diawing', (J; blacksniithino-, 8; shoe and harness shop, 3;

physics, 7; ciieniistry. IS; bookkeeping, 4; mechanics, 2; agriculture,

47; horticulture, 23; industrial, 26; and thesis, 5.

Candidates for diplomas are recjuircd to complete all the industrial

courses. The courses offered hy the agricultural department are

described in the college catalogue as follows:

COURSES IN ACRICULTURE.

Course I. Elementarif principles of nyricuUure.
—Tliret' credits. Tliis term's work

is designed to give the student a sort <»f l)ird's-eye view of the wliole field of agri«;ul-

tiire in an elementary way. It will he freely illustrated hy exi)eriment in the lal)0-

ratory. It i.s required of all students to take this course, as it will aid them to

clioose intelligently hetween the agricultural or the mechanical course, which should

be done at the end of the first year. Text: Elementary Principles of Agriculture.
—

McBryde.*******
Course III. I'lii/aical (jcof/rapJii/.

—Five credits. The course is illustrated hy means

of lantern slides and experiments. Text: Tarr's Physical Geography.
Course IV. Breeding.

—Two credits. Sucli sul)jects as atavism, variation, selection,

heredity, line breeding, and in-and-in breeding are discu.ssed. Collateral reading

required. Text: Animal Breeding.
—Shaw.

Course V. Dairying.
—Three creilits. Lectures and recitation work. The com-

position, secretion, and production of milk is thoroughly discussed. Butter and

cheese making are studied according to the latest and m<i.<t improved methods.

Text: Milk and Its Products.—Wing.
Course VI. Bacteriologi/.

—Three credits. Lrectures are given on the nature of

liacteria, their relation to other plants, supplemented by lal)oratory work.

Course VII. .Igrirnltnrnl Ixictrridlngii.
—Five credits. The relation of bacteria to

the soil and the manure heap, to the ripening of cream and cheese, to various dis-

eases, etc., is thoroughly discusseil. Text: Agricultural Bacteriology.
—Conn.

Course VIII. Entomolugg.
—Three credits. The subject is taught l)y mean;; of

lectures and the student is re(|uireil to reatl up on topics a.'^signed him hy the

instruct(jr. The most common insects ami insecticides are studied.

Course IX. Forage crojix.
—Three credits. Lectures are given <>ii the adaptability

of the various crops that can be successfully and ])rolitably grown in North Carolina

to special .soils, methods, and seeding; jireparation of seed bed and ])asturing are also

discu.<sed. f'oUateral reading riMpiired.

Course X. Plant iUsea»eii.—Three cre<lit'<. Lectures ami lalxiratory work. Com-
mon di.«ea.ses, such a.s the cereal rusts and insects; diseases of cotton, tobacco, and

fruit trees are studied with the aid of tlie conqjound microscope.

Course XL Fietliiig.
—Five credits. The laws of nutrition an<l the conqx)sition of

animal bodies are briefly discus.«e<I. The conq>osition and digestibility, market and

food value of the varirjus food stuffs are discussed. Nutritive nitios and the practical

application of .wame in compnnn<ling ratios for the various farm animals are carefully

considered. Cullatenil reailing ri'tiuired. Text: Feeding of .Vnimals.—Jordan.

Course XII. Vi'lerinanj Kcicnce.—Three credit.^. The common diseases of farm

animals are hrit-lly discu.«sed, together with remedies for same. Some juiiclice work

in caring for sick animals is also provided witli the student. Text: Veterinary Fle-

ments. — Ilojjkins.
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Ct)ursr Xlll. Miifonilixji/.
—Two credits. Movement.s of the atiiutsphere, character

of winds, cvclniies, 1orii:id<>cs, IhuiKlcrstuniis. :ind wcsithcr forecasting are (liscussed.

COUIJSES IN IIOKTICULTUIIK.

Course I. Botany.
—Two credits. The various parts of plants are studied. Lectures

will be <:iven twice per week.

Course II. lioliitiy.
—Five credits. Sucli subjects as how the plant takes \\\) food

from tiie soil and the atmopphere; the effect of sunlight, air, and moisture on plants
are noted. Diseases of ])lants and remedies for same are discussed in an elementary
way. < Jiveii in connection with Course I— Afrriculture. Text: Elementary Botany.

—
liailey.

Course III. Propagation ofplaiilx.
—Three credits. ^lethods of propagating plants

by cuttings, stallons, suckei-s, layering, seeds, etc., are discussed. The j)rinciples

underlying budding, grafting, and i)rnning are also discussed. Text: Principles of

riant Cnlture.—Goff.

Course IV. Small fr-uit culture.—Two credits. Methods of propagating and culti-

vatingvarious kinds of small fruit are discussed, together with the preparation of soil

for same.

Course V. Market gardening.
—Three credits. A study of the different crops

adapted to market gardening and adapted to North Carolina is made. Construction

and management of hotbeds, cold frames, special fertilizers for vegetable crops,

packing, shipping, and marketing are also considered. Text : Vegetable Gardening.—
Bailey.

Course VI. Pomology.
—Two credits. Planting of fruit trees, tilling and fertilizing

fruit lands. Planting and caring for orchards, picking, packing, storing, and shipping
fruit are discussed. Text: Fruit Growing.—Bailey.
Course VII. Plaid breeding.

—Two credits. Methods of crops, fertilizing plants,

originating new varieties, and how to improve old varieties are discussed.

Course VIII. Landscape gardemm/.
—Two credits. Principles of embellishing land-

scaj^es, planting and management of ^voodlands, management of forests are discussed.

Text: Landscape Gardening.
—Maynard.

COURSES IN PHYSICS.

Coui-se I. Mechanics, hydraulics, hydrostatics, and pneumatics. Three hours.

Course II. Heat, magnetism, and electricit}'. Two hours.

Course III. Sound and light. Two hours.

Course IV. Agricultural physics.
—Five credits. The power of soils to retain mois-

ture, effect of deep and shallow cultivation, methods of constructing farm buildings,

ventilation, road making, draft of wagons and plows, etc., are fully discussed. Text:

Physics of Agriculture.
—

King.
Course V. Physical laboratory work in meiihanics of masses, liquids, gases, and

heat. Three hours.

Course VI. Agricultural physics laboratory work.—Two hours. This course will

accompany Course IV with detailed experiments to show the rate of percolation of

water through soils; capillary attraction; effect of different kinds of mulches; deter-

mination of specific gravity and specific heat; and the mechanical analysis of soils.

The department has been recently equipped with the latest apparatus for soil work.

COURSES IN CHEMISTRY.

Course I. General chemistry lectures.—Three credits.

Course II. General chemistry lectures and lal^oratory work. Three credits.

Course III. Qualitative analysis. Laboratory work. Three credits. During
this term the student becomes familiar with testing for the metals and especially the

14 which enter into the composition of plant and animal life.
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Fig. 1.—Greenhouse Work. Fig. 2.—Making Cuttings.

Fig. 3.—Barn and Dairy.
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Course IV. Qualitative analysis. Laboratory work. Two credits. Text: Apple-

ton's Qualitative Analysis.

Course V. yUjricuUural chenii.slr;/.—Two credits. Lectures on the chemical compo-

sition of soils, idants, and animals. The function of the various elements necessary

for plant growth and the various compounds for animal nutrition are di-scussed.

Course VI. Qnanlitatire anahjsit^.—Fiye credits. Instruction is given in the analysis

of soils, fertilizers, and feeding stuffs, the object being to acquaint the student with

the chemical composition of soils, fertilizers, and feeding stuffs, so that he may intel-

ligently make use of reports and bulletins of experiment stations dealing with the

chemical composition of various agricultural products.

Course VII. Aniiual toxin ilorjij.
—Two credits. Lectures are given on the poi.son-

ous plants and insects injurious to stock; the symptoms of poisoning by paints,

pigments, insecticides, matches, and vermin poison; the sources, elimination, and

antidotes of stock poison, etc.

INDUSTKrAIi COURSES.

(Two hours of practice work in Industrial Courses count one hour's credit.)

Course I. (Greenhouse ninnagemenf.—Three credits. Practical work is given in the

care and management of greenhouses. Students are required to grow and care for

various flowers, such as carnations, roses, hyacinths, freesias, narcissus, etc., as well

a>> various foliage plants, like ferns and palms.

Course II. Proj>a;7'r/(V>n.—Given alternately with Course III. Three credits. Prac-

tice is given in making cuttings, in potting, rooting, grafting, budding, etc. Each

student is required to make at least 2,000 cuttings from 20 different kinds of plants

and to root and pot same. He is also taught how to prepare various fungicides and

insecticides, how and when to apply them.

Course III. fUxrdrn'mg wider glass.
—Two credits. Such plants as lettuce, beans,

cucumbers, eggplant, tomatoes, etc., are grown under glass, and the student will be

required to care for theni and become thoroughly familiar with every detail of forc-

ing i)lanta U)V the winter and very early spring market.

Course IV. Market gardening.
—Two credits. Practice is given in transplanting

plants from the greenhouse or cold frames to the field. Attention is also given to

raising early vegetal)les on a commercial scale.

Course V. Care of live stuck.—Two credits. The student is required to go into the

various barns of the college and obtain practice in feeding cows, horses, hogs, chick-

ens, etc. ; to learn various methods of feeding and make records of feeding experi-

ments, to study the milk records and compare same with the various types of dairy

cows.

Course VI. Milk and cream testing.
—Two credits. The student is taught how to

test milk and cream; he is made familiar with the Babcock test for fat; he is also

expected to test nnik for adulterants, determine its specific gravity, total solids, the

amount of water it contains, an<l is required to make at least two tests of each cow

in the college herd. He also becomes expert in testing cream for acidity according

to at least two different methods.

Course VII. Butler making.
—Two credits. Thorough drill is given in butter

making according to the most improved methods. Considerable drill is also given

in making neat and attractive packages, in sorting and scoring butter, ripening

cream, etc.

Course VIII. Management of dairy.
—Three credits. Tlie student is expected to go

into the dairy and take charge of the work under the supervision of an instructor.

He receives instruction in the care an«l management of separators and obtains more

pra<'tice in butter making. He is also expected to keep the dairy accounts and

records.
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(\)nrs(' IX. MdiKitjoitnd of farm.—Tlmv credit,^;. I'ractici' is given in directing

till" Avork nil tli<» college farm iiiuler Ihe su]>ervisiiiii <>f tiie foreman of the farm,

("oui-se X. I'liullni niixiiKj.
—Two creilils. Tractici' is given in caring for poultry,

in llic niMUMgrincnt of inniliators, ])roo(lers, etc.

Instruction is o;iven by the prot'es.sor of agriculture and chemistry,
two assistants, and the director of industries. Most of the class reci-

tations are in the main huilding- (]M. L\'I). This is a large lirick

l)uildino- with stom> and terra-cotta trinuuino-.s, two stories high with

basement. In th(> l)as(>nient is the chemical la])orat()ry, and on the

first floor physical, chemical, and bacteriological laboratories and

libi'arv. The remainder of the building is devoted to class rooms.

The barn is a modern structure of w^ood and ])rick, the basement of

wiiich is used for dairy cattle and second floor for horses and farm

implements. The dairy is a twQrstory brick and wood ])uilding, con-

taining on the Hrst lloor a separating room and butter-making room
and on the second flooi' a milk-t(\sting la})oratory, offices, and reading
I'oom. The dairy is well ecfuipped with modern separators, churns,
butter workers, refrigerators, Bal)cock tests, and other dairy apparatus.
There are also three greenhouses

—one for the forcing of carnations,

one for roses and other flowers, and one for earl}^ v"egeta))les. The

e(|uipment for laboratory' work in physics is modern in every respect
and includes a l>all-hearing balance, 50 cubic centimeter flasks for

specific-gravity work, brass tubes for the determination of volume

weight, apparent specific gravity and porosity of soils, apparatus to

determine the power of loose and compact soils to retain moisture and

the rate of percolation of water through soils, a set of galvanized-iron

cylinders to show the efi'ect of nudches or evaporation of water from

soil, and a set of glass tubes for determining the capillar}^ attraction

of soils.

The farm of 1^5 acres is stocked with a fine herd of 3.5 pure-bred
and grade Jersey cows and equipped with the most improved farm

machinery and labor-saving devices. Corn, wheat, and potatoes are

the most important crops, while other vegeta])les are grown to such

extent as the market demands. A barn and 90-ton silo are the princi-

pal buildings on this farm. The college has purchased and received

as donations from a luimber of firms a considera])le amount of farm

machinerj', plows, harrows, cultivators, a seed drill, a corn harvester,

and various tools and machines for market gardening.

OKLAHOMA.

Agricultural and Normal University, Langston.

This institution was established in 1897 and now has several substan-

tial stone and brick buildings, including fairly Avell equipped shops,
dormitories for bo3^s and girls, and the president's house. The four-

year courses offered by the university are the classical, scientific,
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normal, mochanical engineering, and agi'icultiiral. There are also

three-3'ear eolloge preparatory ;ind architectural courses and four-year

elementary courses. Duringthe past year there have })oon no students

in the collegiate courses.

The agricultural course as outlined in the catalogut; of the institu-

tion includes the study of soils, crops, maiuires, farm ('([uipment,

breeds of live stock, plans of farm building, and judging live stock

during the first year; farm econonn', farm motors, farm roads, milk

analysis, foods and food adulteration during the second year; horti-

culture, soil analysis, stock bi-eeding and feeding, farm dair3^ing, and

drainage during the junior year, and diseases of animals in the first

term of the senior year. The other sul)jects in the course include

mathematics, ))cginning with trigonometrv, English beginning with

rhetoric, mechanical drawing, shop work, ])otaiiy. l)iologv, chemistry,

vegetable pathology, comparative anatomy and physiology, histor\^,

surgery and sanitation, psychology, human physiology, geolog}',

moral philosophy, and political economy. Instruction in agriculture

is given partly by lectures and partly ))y text-books by one instructor.

Students have access to a library of about 60<' \()hiiiies. including
a number of pu))lications of this Department, The t-ollege farm com-

prises about l(jO acres, 00 of which are availal)le for cultivation and

40 for pasture. The only farm l)uilding is a ])ai"n of very limited

capacity and eijuipment. There is a span of nudes, one horse, and

one cow, also a few farm iin])lements and machines. About 50 stu-

dents have been taking agriculture during the past year.

SOUTH CAROLINA.

Colored Normal, Industrial, Agricultural, and Mechanical College, Orangeburg.

This institution admits children of kindergarten iri'fide to the school

and provides instruction that will carry them through college courses

leading to degrees. Th<' degrees given are bachelor of arts for the

regular college course, bachelor of agriculture for the agiicultural

course, bachelor of science for the mechanical course, and licentiate of

instruction for the normal course. Students entering anv of the col-

lege courses are required to pass examinations or pres(Mit ecpiivalents

in English granunar, history, composition, geography, arithmetic,

algebra through (piadratic equations, elementary physics, botan}-, and

physiology.
Freshmen in the agricultural course have four hours a week of plane

geometry throughout the year; two hours a week of (Jenung's Outlines

of Rhetoric; two hours a week for one term of English classics: four

hours a week of agriculture; tive hours a week of farm work, and

eight hours a week of industries. Sophomores have solid geometr}',
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four hours; rhetoric-, two hours; historj^ of civilization, two hours;

Enjrlish litoraturo. two liours; chemistry, four hours; 5i<,n'iculture, four

hours; farm work, five hours; and industries, eight liours. The sub-

jects and hours for the junior class are: Entrlish literature, 2; agricul-

ture, 4; botan3%3; physics, 3; chemical laboratory, 4; military science, 2;

farm and dairy work, 2; and industries, 8. For the senior class the

subjects and hours are: English literature, 2; chemistr}^ 4; geology, 3;

agriculture, 4; physiology, 2; horticulture, 3; militarj^ science, 1;

farm and dairy work, 5; and industries, 8.

Instruction in agriculture is given by the president of the college,

who is also jjrofessor of agriculture, by means of lectures, recitations,

and practicums. The nature and extent of the work is indicated in the

following description of courses from the catalogue of the institution

for 1902-3:

The soil.—A study of the origin, formation, and classification of the soils with refer-

ence to their agricultural value; the conditions of fertility and the circumstances that

influence it; indications of fertility, barren, and exhausted soils; improvement of soils,

physical properties of soils, inchiding their relations to air, water, and heat; capillarity,

diffusion, and solution, as related to soil texture; farm drainage, including methods
of construc-tion; irrigation, tillage, plowing, suhsoiling, harrowing, etc.

Princijiles of manure and manuring.
—Constituents of plants, sources and specific

action of the various elements of plant food; crops and materials used as fertilizers;

methods of farming in relation to the conservation of fertility.

Farm crops.
—Plant breeding; variation, selection, self and cross fertilization; prac-

tical methods of increasing the yield of crops; conditions of germination and plant

growth, rotation of crops; planting, growing, harvesting, and storing crops.

Animal husbandry.
—This work begins with a careful study of the types of domestic

animals. The score card is the basis in judging beef and dairy cattle, draft and light

horses, swine, and poultry. After the student has become familiar with the most

approved types, lie studies the principles and methods of successful breeding, heredity,

atavism, variation, selection, fecundity, etc.

Agricultural engineering.
—Construction of barns, stables, and other shelters, fences,

etc. Road building is considered with special reference to country roads. Some
attention is given to the mechanics of farm implements and machines.

tStock feeding.
—The laws of animal nutrition; composition of the animal body;

fodders, the source of nutrients; digestion, resorption, circulation, respiration, and

excretion; formation of muscle, flesh, and fat; composition and digestibility as

determining the value of feeding stuffs, their preparation and use; feeding for fat, for

milk, for work, and for growth. A i)ortion of the time is devoted to practicums, in

which the student is required to compound rations and feed them, carefully record-

ing the results.

Dairying.
—Breeding and improvement of the herd; management and equipment

of the farm dairy. One half of the student's time is devoted to practical work in the

college dairy, which is fully equippecl.

Experiments in agriculture.
—The work consists of lectures on methods of experi-

ment-station work and critical studies of bulletins. The student is required to make
abstracts of a sufficient number of bulletins bearing on a selected line of work, to

become familiar with their scope and aim. He is also required to plan and conduct

an original experiment, using the results obtained as the basis for a thesis.

Entomology.
—Classification of insects sufficient to enable the student to distinguish

between useful and injurious insects and to apply remedies intelligently.
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AgrlcttUiiral chemistry.—8o\\, its formation, composition, alteration by mechanical,

chemical, biological agencies; its relation to light, luat, and moistvirc. Soil physics

in general. Manures, natural and artificial; their composition, application, value.

Theory of rotation of crops; extensive and intensive cultivation; industrial agricul-

ture in general. Farm sanitation; air, respiration, vitiated air and ventilation,

infection, contagion, germ theory of disease. Water, potable water, hard and soft;

impurities in it and their effects on health and life. Food, composition and general

properties; jires^'rvation of food and food adulterations.

Hatter )iuikin(/.—T\w rmxnini: oi separators; ripening and churning of cream; the

I»r()per acidity of cream to secure best flavor; iiow to churn, wash, and salt butter so

as to avoid sjjecks and mottles; to secure good grain and Viest methods for preparing

for market are some of the points which receive special attention. As all creamery

men should be able to judge butter from a commercial standpoint, students are

trained daily in the art of scoring butter by tlie score canl.

In the spring term, during the months of Ajirii and -May, a si)ecial stu<ly is made

of the relation of l)acteriology to the dairy, tracing the various changes that take

place in milk and its products to the action of bacteria; the isolation and culture

of bacteria found in milk and dairy products, microscopic examination of milk,

and a study of the influences of the size of gloliules on the creaming of milk and

churning of cream. During the month tiiere will he practice work in the creaming

of milk, ripening of cream, churning and packing butter, and the making of cheese

a<lapted especially for domestic manufacture and home use.

The industrial features of the agricultural course include practical

farming, dairying, and cheese making, and are under the control of

tlie superintendent of the farm. The college is well provided with

large, suV)stantial, and well-eciuipped Imildings for class rooms, lab-

oratories, and dormitories, besides industrial lnuldings in which the

various trade courses are taken. The farm, consisting of 180 acres, is

adjacent to the campus.

TEXAS.

Prairieview State Normal and Industrial Colleg-e, Pralrievieu:

This colleo-e i^ ;i Itrauch oi" the Aorieultural and Mechanical College

of Texas, located at College Station. It otTers a normal course cover-

ing four years, and a collegiate course covering two years additional

to the normal course. - Candidates for admission to the normal course

are reijuired to pass an examination or present equivalents in arith-

metic as fai- as ])ercentage. orthography. English granunar and com-

position, geography, Texas history, and lii^tory of the United States.

The mininunn age limit is 1<» years. Cratluates of the normal course

receive a teacher's diploma, and those of the c<)lleg<» course the d(>gree

bachelor of arts or bachelor of science. A diploma from the college

is ecjuivalent to a j)ermanent State teacher's certificate.

During the four years of the normal course agricidture is taught

under tlie Ix-ad of
'*

Industrial theory and ])ractice,"' which is made a

part of each term's work throughout the six years of the two coui'ses.

It is described in the cataloo'ue of the institution as follows:

S. I»Mc. 14s, 5s--_' 17
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COUKSK IS A<.IU( Il.TUKK.

KlUsr VKAK.

First term.—Structure and dasi^itication of soil. Care of stock. Composting.
Secontl trnn.—Preparation of soil. T'se «>f iniplements. IVuning, grafting, and

cutting.

Third firm.—Cultivation and hal>it.« of plants. Lectures.

SKCO.Sn ^KAH.

Firxt tcrui.—Stock judging. Harve.sting. Drainaj^e.

Second term.—Selection, manner, and time nf jtlanting seed. Animal jihysiology.

Third term.—Animal physiology.

TUIRI) VE.\.K.

Fin-it term.—Arboriculture. Suy)S<;il. Taproot.
Second ter)ii.—Veterinary science (text-book). Orchards and small fruits.

Third term.—P^conomic entomology. Lectures.

FOURTH YEAR.

First term.—Dairying. Cutting and rooting.

Second term.—Horticulture (market gardening i. Hotbed forcing. Root crops.

Third term.—Farm management and busine.=s. Vegetable physiology.

.irXIOR YEAR.

First term.—Vegetable physiology. Agricultural chemistry.

SENIOR YEAR.

First term.—Agricultural botany. Road making.

The college provides a special course in dairy lm.sl)andrv (feeding of

dairy stock, feeding for milk) use of separator, and also conducts a

class in butchering.
Instruction in agriculture is given by the professor of agriculture,

the foreman of the farm, and a student assistant. Instruction is by
means of lectures, text-books, and laboratory and lield work. The
text-books used are Lupton's Agriculture and Morrow and Hunt's

Soils and Crops. Students have access to a reference library contain-

ing a number of carefully selected volumes and to current magazines
and other reading matter. Among the agricultural works are the

bulletins of the different experiment stations in the Ignited States and

a number of the best agricultural papers.
The principal buildings are the Academic Hall, containing offices,

laboratory, library and reading- room, chapel, and recitation rooms;
the shop, a one-story structure, containing the woodworking and

blacksmithing shops; a steam laundry, power plant, etc., and five or

six dormitories. The college farm comprises 1,500 acres, upon which

grain, cotton, ha}', forage crops, and live stock are the principal

assets. Pure-bred and graded cattle and hogs are kept for purposes
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of iiislruction and practico in farm operations. There is also a oood

outtit of farm implements, ineludino- reaper, corn and cotton plant-

ers, and a variety of plows, harrows, tmd cultivators.

VIRGINIA.

Hampton Normal and Agrricultural Institute, Hampton.

This institution wa.> opt'ned to negro children in ISO^ und to Indian

children in isT*^. The courses of study offered include a three-year

academic course followed by two-year normal, aj^ricultural. business,

domestic art. and domestic science courses. There are also numerous

trade courses and summer normal courses. A practice school, udmit-

tin^,' children from the kinderofarten up, is connected with the institute.

For admission to the academic department applicants must ])e able

to read well in books corresponding- to the thinl reader, to write in a

fair hand a jjaragraph or simple letter in English, and to pass satisfac-

tory examijiation> t»oth in mental and written work in the first four

rules of arithmetic, in I'nited States money, liquid, dry. and long

measure, avoiidupois weight, and conunon and decimal fractions.

Api)licants for admission to the more advanced courses must be

graduates of the academic <-ourse or nuist pass examinations equivalent

to that course.

The e<iuipment of the institute includes OO buildings, several hundred

acres of land, and all the necessaiy a})paratus. machinery, live stock,

etc. A description of the agricultuial features of the instruction and

equipment is given in the following article, prepared at our request by
the officer in charge of the agricultural department of the institute:

METHODS AND FACILITIES FOR INSTRUCTION IN AGRICXJLTXTRE
AT THE HAMPTON NORMAL AND AGRICULTURAL INSTITUTE.

Ky ('. 1,. (i<H)I>KICH,

Professor nf AgrirnUiirf, in (
'Jinrge of the Agrirultiirul iJepnrtmeut.

The Hampton Normal and Agricultural Institute i> a land-grant
institution. Hampton dirters, however, from the majority of land-

grant colleges in that her pupils ai-e negroes and Indians. It is an

industrial school and its course of instruction is not carried to so

high an acadennc degree as in other land-grant institutions.

The academic course covers the ground from the kindergarten

through about two vears of high-school work, barring all languages
but F^nglish. The work fi-om the kindergarten through the fifth

g-rade is carried <»n in the Whittier School. This i> the practice school

of the institute and is attended by al»out 4<K» children from the innne-

diate vicinity. The institut*' proper is attended l>v about 7<>o l)oarding

students, girls and l)oys, from all ]>arts of the South. Hampton otters
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to stiulcnt.s attondiiijj;' the institute proper uii ucjideiiiie eoursc covering-

three years, fourteen trade courses, and sevei-al post-«ira(hiate courses.

The academic students attend school during the day, while the trade

students attend niulit school for their academic training,

The following schedule of subjects and time periods in each week

will give a somewhat definite idea of the course and the relative

amount of time given to agriculture:

Juiiior yoar.
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Fig. 1 .—Instruction in Agriculture for Negroes—Hampton Institute, Domestic
Science and Agriculture Building.

:-,-;* -wa •

1
Fiij. 2. -Instruction in Agriculture for Negroes—Hampton Institute, a Corner

in the Girls' Garden.
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Fig. 1 .—Instruction in Agriculture for Negroes—Hampton Institute, Mixing
Fertilizers.

Fig. 2.—Instruction in Agriculture for Negrues-Hamkion Institute, the Daiki
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in six large rooms in the Domestic Science Buildino- (PI. LVIII, fig-.

1), which is located near the center of a -t5-acre campus surrounded 1)V

the other buildino-s of the institute. These rooms are:

The nuiscum and h'cture room for chemistry and animal industry,

the chemical hiboratory. the horticultural laboratory, tlie farm imple-

ment room, th(^ farm lal)oratory, the dairy. These rooms are tinished

with briciv walls ])ainted cream color and hard-pine ceilino- varnished.

ThcN' are lighted l)y electricity and are heated ))y steam.

The nuiseum and lecture room for chemistry and animal industiy is

31 by 55 feet. At one end of the room is a lecture desk, titted with

water tanks, gas. drawers, and cup])oards, a chart case, chairs with

writings arms for the acconmiodation of classes of from 3(» to 50 pupils.

On the walls are 4i^ linear feet of 13-inch slate blackboard. The other

end of the I'oom is fui'uishcd with six large museum cases in which

there is a or()wini>- collection of illustrative material for use in class

work, such as plants, rocks, soils, fertilizers, insects, etc. A beginning

has been made toward an economic and industrial collection of farm

products, illustrating the steps in the preparation of the raw^ material

for use, the linished product, and the ]>y-products. This room is also

ecjuipped with photographs and cuts of fine stock and a set of charts

illustrating composition of feeding stuffs and fertilizers, the nutritive

ratios of dirterent foods, etc.

This room opens into the chemical lalx^ratory, a room 31 by 15 feet,

furnished with the usual chemical work tables, equipped with draw-

ers, cupboards, l)ottle racks, water and gas, to accommodate 30

pupils. The room has two vapor hoods and a balance case, apparatus

and chemicals sufficient to larry classes through qualitative analysis

and to give them simple (juantitative work. One end of the room is

furnished with hand and steam turbine and Babcock milk testers.

The horticultural laboratory is 31 by 15 feet. It is used for general

l)lant, soil, and entomological work. It has six laboratory tal)les, 12

by OU inches, and four 30 by 5o inches. These are arranged on two

sides of the room near the windows. They are furnished with draw-

ers and stools with adjustable tops. The center of the room is fur-

nished with chairs to acconunodate 30 to 10 pupils. At the back of

the room is a U)-foot cabinet for apparatus and illustrative speci-

mens. The room is also furnished with ))ook cases to accommodate

a fairly full collection of the experiment station Itulletins. bulletins

of the National Department of Agriculture, and a collection of

a«'ricultural reference books. Connected with this room on the

southwest sid«' is a small conservatory. S by 30 feet, furnish<'d with

iron and tile )»en(h. work tiible, siid\, and insect cages. There is

also connected with this lalioratory a seed and apparatus room, 1> by
1*2 feet. T\\\> laboratory has an outfit of six Bausch & Lomb com-

pound microscopes, furnished with double nose pieces, 1 and 2-inch
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eye pieces, ^, |. and ! objocti vos. a jjfood luicrotorne. water ))aths,

rea<:eiits. stains, etc.. for biological woi'k. Aside from these the

apparatus consists of ))ottles. glass tunibl(M-s. j)Iates, tin pans, panes of

glass, tlower pots, lamp chimneys, fruit jars, boxes, simple balances,

etc. One aim of the school is to make teaching as simple as possible,

hence the use of sim])lc apparatus in oixler to avoid confusion on the

part of the pupils and to acquaint them with such simple material and

apparatus as can be obtained almost aiu'where they may happen to be

teaching.

The farm-implement room is furnished with a fair collection of

modern farm tools and machines, consisting of plows, hai'rows, culti-

vators, planters, mowers, harvesters, seed cleaners, draining tools,

spray pumps, etc.

The farm laboratory has no special outfit of apparatus. (PI. LIX,

fig. 1.) It isused for general work, such as preparing soils forlaboratory

work, preparing vegeta])les for market, repairing implements, observa-

tion lessons in animal industry, and for storing crates, implements, etc.

The daily is a room 31 by 5.5 feet. (PI. LIX, fig. 2.) It is equipped
with apparatus for illustrative and practical work in the different

methods of caring for milk and converting it into butter and cheese,

namely, shallow pans, Cooley creamer, three separators, aerators,

cream vats, churns, butter ])owls and patent butter workers, cheese

vats, cheese press, hot and cold water, and steam for sterilizing.

In addition to the above-mentioned rooms in the domestic-science

building the institute has two plant houses, covering an area of 3,000

square feet, and several hundred sash for cold-frame and hotbed work;
also a farm barn, 50 by KM) feet, with an '"L" 40 by 100 feet. This

houses 25 horses and 15 grade dair}- cows, and has milk room, harness

rooms, and storage for grain, hay, bedding, carts, and tools. Con-

nected Avith it are two square brick silos.

For practical work in poultry raising the institute has a poultrj^

house that accommodates 210 fowls, representing eight breeds, with

several smaller houses for common fowl and chickens, an incubator

house, and a brooder house.

Adjoining thel:5-acre campus are 90 acres of land under cultivation.

This land is disposed as follows:

Two acres are used for a county-school garden; 8 acres are used

for simple experiments, illustrative and practical work with crops and

fertilizers; 12 acres are in fruit. The remainder is used for growing
truck, grain, and forage crops.

Five miles from the campus is a second farm of about 600 acres, of

which 400 acres are under cultivation. This farm is conducted as a

dairy farm.

The country-school garden is divided into three sections. Section 1 is

being developed into a small park; section 2 is divided into individual
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garden beds, vaivinj,'- in size from 4 by ti to 11 l)y 15 feet, used for

growing vegetables and flowers; section 3 is used for faim crops.

The fruit garden is divided as follows: Grapes, one-half acre; rasp-

berries and blackberries. H acres; pears, H acres; apricots, nectarines,

and persimmons. 1 acre: apples, 2^ acres; miscellaneous, three-fourths

acre.

The remainder of the farm i> cut by ditches and convenient roads

into fields «_)f from .") to b! aci'es.

The soil of the farm varies from a clay k)am to a sandy loam and

is in a very good state of fertility, to which it has been brought by

deep and thorough tillage and the free use of farm manure. The

principal crops grown on the fai'm are white potatoes and garden peas

for shipping; corn for grain, soiling, and silage: small grain for feed-

ing; grass, clover, alfalfa, and cowpeas for soiling, hay. and soil

improvement; garden vegetables for liome consumption.
In general the method of cultivation is deep and thorough soil

preparation, with flat and shallow after cultivation. Fertilizing is

done mainly with stable manures and green crops turned under, with

the addition of l)one meal, acid phosphate, potash salts, and cotton-

seed meal.

The work of the institute is largely don(^ by the students. An

average of 15 to 20 students are emploved all the year on the farm.

These students work all day and attend night school. A large num-

ber of day-school students spend one day of each week at work on the

farm. During the past summer 5«) students spent the vacation work-

ing on the farm.

Elementary agriculture, a^ stated above, is a part of the prescriV)ed

course of the "Whittier School, and is required of every pupil who
enters the institute. Many of these pupils, particularly the older

ones, come from farming comnumities. Their experience with agri-

culture has been discouraging and they have developed more or less

prejudice against it. Others, coming from the cities, look upon farm-

ing with more or less disfavor. For this reason the institute finds it

necessary to use some judgment in ai)i)roaching the pupils with the

suVjject. With this in view the school is dividtnl into two large sec-

tions. Tin- first section consists of the younger children, or those of

the kindei'garten and lirst four grades, together with postgraduates
and special students, who elect some branch of agriculture. These

students begin the study by actual woik in the garden, field, or stable.

The second section, or those- of the sixth grade and up, a large number
of whom enter the school at this grade, are approached through simple
nature and science lessons having a bearing on agriculture, with the

idea of developing in the student an interest in the subject without

increasing the ])rejudice.

The course in agriculture, tiien, begins in the kindergarten class.
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Those I'hiUlrcii and all up through the lifth grade attend our Whittier

School, and do their tirst work in agriculture in the .school garden.
A .section of this garden, as indicated above, i.s cut up into .small beds,

varying in .size from 4 l)y > feet for the kindergarten to 11 by 15 feet

for the fourth and tifth grades. Two children are a.ssigned to each

bed and they care for the bed together. The aim in the garden is to

make the work a pleasure to the children ami not let them .see the

harder side of it until they have developed a liking for it. This work

begins at the opening of school in October, at which time the garden-s
are thoroughly spaded, raked, and planted with such crops as spinach,

kale, radishes, and onions, which generally stand the winter climate

of the region very well, and give the children a crop of radishes before

Thanksgi\'ing and early spring crops of the other vegetables. These

crops are followed by summer vegetables and flowers, the children

being allowed to take home what they raise. At the clo.se of the

school, the last of May, volunteers are called for to carry on the sum-

mer work. About one-quarter of the school has volunteered each

sunmier thus far. There would have been many more volunteers,
but the children come from poor families and many have to work for

wages during the summer.

The children come to the garden Ijy classes and class sections of

thirty to fifty, each cla.ss working two half-hours a week. Some of

the les.sons taught are as follows: How to u.se the spade, hoe, rake,

dibber; how to prepare the .soil for planting; how to plant seeds; how
to transplant: how to care for the garden after it is planted; how to

propagate and care for ^mall fruits.

During the winter the garden work is supplemented b}' window

gardening and simple nature lessons with plants and soils. Ea,ch pupil
has a window box 9 by 18 inches by 3 inches deep. In these boxes

})lants are propagated by seeds and cuttings to l)e transplanted to the

gardeii in the spring. In this waj' the garden is supplied with early

cabbages, lettuce, tomatoes, and flowering plants.

The nature lessons center largelv in the garden and are based on the

work done there. The ol)ject of the work is to arouse an interest in

plants and animals, and to teach simple facts and principles which
will be useful in the garden and on the farm. The AVhittier School

enrolled last year 432 pupils, all of whom worked in the garden. This

garden and nature work is in charge of one of the instructors of

agriculture assisted by the class teacher, normal students, and special

agriculture students.

Work in agriculture for the .second large section of pupils begins with

the junior academic class which corresponds to about the sixth grade.
These are the pupils who come with more or less prejudice against

farming and are approached in the subject through simple science and

nature work. During the junior year, an aggregate of live mouths,
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Fig. 1 .—Instruction in Agriculture for Negroes—Hampton Institute, Sweet
Potato Roots.

Fig. 2.—Instruction in Agriculture for Negroes— Hampton Institute, Judging
Dairy Stock.
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fall and spring, are devoted to introducing th»» jjiipils to plant life,

soil, and insect life. The object of the work is to arouse an interest

in nature and to teach in a simple way some of the fundamental truths

of at'-riculture. A l)rief outline of the work is as follows:

Phint life.
—

Princii)al i)arts of plant and the use of these parts to

man: how these i)arts grow and what they do for the plant; conditions

necessary for each part to make its best growth and to do its best

work for the plant and for man; how to bring about these conditions.

SoiU.—Kelation of soils to plants; ssand, clay, humus; how soils are

made; work of sun, water, ice, air. plants, and earthworms in making

soils; soil conditions which atiect i)lant growth; relation of soil to

water, heat, and air; plant food in the soil: liow to ])ring about and

maintain soil conditions which favor plant growth.
I}t><ect life.

—(teneral structure, metamorphosis, and habits are

studied in grasshoppers, sipiash ))ugs. ])eetles, flies, bees, moths, and

butterflies; the habits of other insects common on the farm are studied

as they are found during fleld excursions.

The divisions of the subject are not taught as separate and distinct

topics, an attempt being made to impress the student with the close

relation existing between them and the interdependence of each on

the other.

The method of instruction is l)y observation and experiment in field

and class room, by Avritten exercise, and by discussion. The lecture

method is eliminated as far as possible. Each pupil takes part in every
ri<'ld excursion and ol»servation lesson and performs or assists in per-

forming nearly every class-room experiment. The interest of the

pupil is more easily aroused and held by putting him actively in touch

with the work. Hampton has a great deal to do for her pupils during
the limited time that they are with her; therefore she finds it necessar}'

to eliminate an amount of matter that is usually taught in the schools

and to select mainly those things that will be of practical value to the

student duriiiif the life for which she is fitting him. For this reason

the attempt is made to make every lesson in agricultui'e, and particu-

larly in the first year, teach some fundamental principle or practical

truth. For instance, in studying roots the pupils are taken to the

fii'ld to observe the roots of several plants which have been exposed
as in the accompanying illustration of sweet potato roots (PI. LX, fig. 1).

Arrived in the field the cla.ss is asked the following questions:

In what part of the soil do you find most of the roots?

How near the surface of the soil do you find roots ^

How far do 3'
ou rind them reaching out sideways or lateially from

the ])lant?

How deep do you find them penetrating the soiW

These (piestions are generally answered. Then follows the (piestion:

Of what value is it to the farmer or plant grower to know about
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these things ( The discussion ln'ought out b}' this last question develops

important facts relative to soil preparation, after-cultivation, distribu-

tion of manure and fertilizers, and soil drainfigc. The usual questions:
Are they til)rous roots or fleshy roots? clustered roots or tap root?

etc., are considered of luit secondiirv value and, unless the time per-
mits, are eliminated. In studing leaves, emphasis is placed not on

form, l)ut on functions and conditions which favor or interfere with the

functions and value of these facts to the plant grower.
The work of the second or middle academic year is based directly

on the principles taught during the junior year. The subjects studied

are soil water, farm drainage, after-cultivation, rotation of crops,

plant propagation, injurious insects and plant diseases, manures and

manuring. Practical work begins this year and by this time the

pupils generally take kindly to it.

The subjects for the senior year are care and manage.nent of farm

stock; dairying including care and testing of milk, methods of cream-

ing, ripening, churning, etc.; elementary principles of stock Vn'eeding,

and stock feeding. The student is made familiar with the different

t3'pes and breeds by l)ringing the animals into the class room and taking
the class into the stables and poultry- houses. The latter method also

affords an opportunity for observing the construction of farm build-

ings and the general management of live stock (PI. LX, fig. 2).

This required agriculture is given to ])oth girls and boys. No text-

books are used. In the junior year Bailey's Principles of Agriculture
is put into their hands as a reference book. In the middle and senior

years they are given outline leaflets and United States Farmers' Bul-

letins and referred to the general reference library.

The post-graduate course of three years follows the same general
outline as the required course, but covers a wider field. It carries the

student into simple quantitative analysis in chemistry. Bailey's Botany
and Gray's Manual are used in plant study, with references to Bailey's

Lessons with Plants and Coulter's Plant Relations. The Soil, b}' King;

Fertility of the Land, by Roberts; Voorhees's Fertilizers; Milk and

Its Products, by Wing; Feeds and Feeding, b}' Henry; Curtis's Horses,

Cattle, Sheep, and Swine; The Principles of Fruit Growing, The

Pruning Book, and The Nurserv Book, bv Bailev; Farmers' Bulletins,

and bulletins from the State experiment stations are used as text and

special reference books. The general reference librar\^ is close at hand

and is constant!}' used.

The members of this class spend two or three hours each da}" in

class and laboratory work in the field, stable, dairy, or poultry house,
or act as assistants in the laboratory work of the lower classes.

The work of all the classes is largely done through field excursions

for observation, actual held work, and laboratory work. Few text-

books ai'e used and in some of the classes none. No attempt is made
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to cover a laiije amount of groiind. The aim i-. to fix thoroughly in

the mind of the pupil a few of the more itnportant and fundamental

facts and principles and to start him thinking and investigating for

himself. Not as much time, perhaps, is spent in reviews and exami-

nations as is customary in some institutions, and yet the pupils are

heing reviewed and examined all the time. An effort is made to base

each new step or each new subject upon what has gone before, so that

previous work is constantly referred to and kept fresh in the mind,
and unless each step is well done the advance step is more or less a

failure. With the Whittier and academic classes the agriculture is

used largely as a basis for work in English and somewhat for arith-

metic. So. while teaching the latter two subjects the teacher at the

same time gets a gauge of the work in agriculture.

The force of agriculture teachers the past 3'
ear consisted of (1) 6

lady teachers, giving part time to the teaching of elementar}" agri-

culture; (2) 1 male instructor, devoting his time to chemistry and

animal industry; (3) 4 male instructors, giving their full time to gen-
eral agriculture and horticulture.

The nu!n>)er of students that received instruction in agriculture last

vear was as follows:
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During the t^^^st term of tlio agricultural course instruction is given
in general agriculture, including the origin and (dassilication of the

physical and chemical properties of soils, the relation of air and water

to soils, composition and primar}' objects of plants, farm work, etc.

During the second term breeds of live stock are studied; the third

term, horticulture, and entomology. Tlu' agricultui'al subjects of the

secojid year are farm practic(\ stock breeding, and vegetable histology:
of th(> third yeai', soils and fertilizers, landscape gardening and farm

work, stock feedin<>-. market gardening, and dairving; of the fourth

year, agricultural cliemistry, dairy l)acteriology, farm work, veterinary

science, plant diseases, and fruit growing. Poultr}- raising is also made
a feature of the agricultural course. Along with the agricultural sub-

jects students study arithmetic, algebra, geometr}', physiology, English

(including rhetoric and English literature). United States and general

history, civics, zoology, physics, chemistr\', botany, physical geog-

raphy, and economics. Instruction in agriculture i^s given by the

professor of agriculture and l)otany.

The library of the institute consists of a well-cliosen assortment of

books, including encyclopedias, atlases, and other reference books, a

number of Government pu]>lications, current periodicals, and news-

papers. The library is located in West Hall, which also accommo-

dates the agricultural department and the cooking department. There

is also an academic l)uilding, a well-constructed brick building contain-

ing offices, recitation rooms, assembly room, sewing department, dairy,

and printing office; dormitories for young men and young women,
and a large l)uilding for the trades school. These buildings are located

on grounds containing 31 acres.

J'alue of equipmeitt of land-grant colleges and schools for colored persons in 1903.

State or Terri-

tory.

Alabama
Arkansas
Delaware
Florida
Georgia
Kentucky
Louisiana
Maryland
Mississippi
Missouri
North Carolina
Oklahoma
South Carolina
Texas
Virjjinia
West Virginia.

gromfdf i

Buildings.

SIS, 200. 00

50, UCO. 00

6, 000. 00,

T), .TOO. 00

10, 000. 00

22, r.00. 00

22, .=)00. 00

(i, 000. 00

(5, 000. 00

(), 000. 00

18, 000. 00

.5, 000. W
40, 000. 00

15,000.00
.57, 000. 00

12, 000. 00

S4.5, 3.53. .51

2(1, 000. 00

l.s, 800. 00

20, 000. 00

82, 433. 01

23, 000. 00

47, 700. 82

16,000.00
1.50, 000. 00

100, 000. 00

00, 000. 00
33, 904. 35

8, .500. 00

92, 100. 00

591,000.00
71,000.00

Total .... 299, 800. 00 1, 338, 851 . 75

I

Appara-
tus.

Machin-
ery.

S4,001..5H
500. oo!

i.ooo.oo'

6, 944. .55

3, 144. 00
400. OOl

3, 496. 78

l,400.00j
10, 000. oo|

400. 00

4,000.00'
1,-500.00

3, 600. (XI

l,OOO.tX)

Library.

Mi.scella-

Live
I

neons
.stock.

I
equip-

I
ment.

f4, 992. 30

12, 000. 00

8, 000. 00

1,650.00
'

'2,'.566.'6()i

4, 41.5. 10

1,300.00|

S2, 957. 00

3, 000. 00

.5, 000. 00

6, 000. 00
8. .569. 25

7, l-iO. 00
3, 000. 00

IS, 771. 00,

1. 000. 00
100.00

1,800.00
3, 980. 00

400.00

3, 000. 00
300. CX)

1, 1.50. 00

1,600.00
1,700.00

909. 00

6, .500. tX)

2, 000. 00

8400. 00

1,410.
415.

"i.'ioo.'

1,2.50.

2, 000.

1.50.

972
.525

2,200
2, 660

14, 000
.500

S.532. 09

1,.500. 00

00 3,000.00
00

..j 1.200.00
OOi 7,200.00
001 2, 000. 00
00 2, 000. 00
00 50.00

. 50 . .
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Atwood, H., 19.5.
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Austin, C. F., 126.

Averitt, S. D., 119.

Avery, S., 144, .526.
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Britton, J. A., 88.
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Broun. VV. L., 51.

Brown. ('. M.. 373.

751



7r>i> INDKX OF NAMES.

Brown, II.. 1S3.
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Calloway, C. J., 80.
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