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LETTER OF TRANSMITTAL

NEW YORK
BOTANICAL

GARDEN.

Office of Experiment Stations,

Washington, D. C, March 30, 1907.

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

the Office of Experiment Stations, the publication of which is author-

ized by joint resolution of the Fifty-eighth Congress, second session.

This includes a report on the work. and expenditures of the agricul-

tural experiment stations established under the act of Congress of

March 2, 1887, for the fiscal year ended June 30, 1906, in compliance
with the following provision of the act making appropriations 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

hundred and eight>-seveu. shall ascertain whether the expenditui'es under the

appropriation hereby made are in accordance with the provisions of the said

act, and shall make report thereon to Congress.

There is also a report for the same year on the receipts and expendi-

tures and work of the stations under the act of Congress of March

16, 1906, in accordance with section 5 of that act.

Very respectfully,
A. C. True, Director.

Hon. James Wilson,

Secretary of Agriculture.
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ANNUAL KEPORT OF THE OFFICE OF EXPERIMEXT
STATIONS, lUNE 30. 11)06.

WORK OF THI; OFFICI-; OF FXFEKIMFNT STATIONS.

The work of the Office of Experiment Stations during the past

year, as heretofore, has inckided the supervision of the expenditures
of Federal funds by the agricultural experiment stations throughout
the United States; conferences and correspondence with station

officers regarding the management, equipment, and work of the

stations; the collection and dissemination of information regarding
the progress of agricultural education and research throughout the

world by means of technical and popular bulletins; the management
of the agricvdtural experiment stations in Alaska, Haw'aii, and Porto

Kico; special investigations on the nutrition of man and on irrigation

and drainage, conducted largely in cooperation with experiment

stations, educational institutions, and other agencies in different

States and Territories, and the promotion of the interests of the agri-

cultural colleges and schools and farmers' institutes throughout the

United States.

RELATIONS WITH THE AGRICULTURAL EXPERIMENT STATIONS.

The duties and responsibilities of the Office of Experiment Sta-

tions have been materially broadened and increased as a result of the

passage of the act of Congress of March 16, 1906 (Adams Act),
"
providing for an increased annual appropriation for agricultural

experiment stations and regulating the expenditure thereof." Under
the terms of this act the Secretarv of Agriculture must annuallv
'' ascertain and certify to the Secretary of the Treasury as to each

State and Territory, whether it is complying with t»he provisions of

this act and is entitled to receive its share of the annual appropria-
tion for agricultural experiment stations under this act, and the

amount which therefore each is entitled, respectively, to receive," and
" make an annual report to Congress on the receipts and expenditures
and work of the agricultural experiment stations in all of the States

aijd Territories, and also whether the appropriation of any State or

15
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TerritoiT has been withheld, and if so, the reason therefor." He
is also charged in general terms " with the proper administration of

this law," On March 20, 1*J0(). the Secretary of Agriculture sent a

letter to the directors of the agricultural experiment stations in the

several States and Territories in which he stated that
"* the Director

of the Office of Experiment Stations is hereby designated my repre-

sentative in all matters relating to the business of this Department
in connection with the administration of this law, and the Office of

Experiment Stations will aid in promoting effective work under this

act in the same general way as it has heretofore in relation to the

Hatch Act."

Under the authority thus conferretl by the Secretary the Office

immediately took measures to determine what stations were entitled

to receive the benefits of the Adams Act, to make the necessary ar-

rangements with the Treasury Department preliminary to the pay-
ment of the installments of the Adams fund as they became due, to

l^repare and issue the schedules for reports of the expenditures of

this fund for the past fiscal year, and to reach an understanding with

the stations regarding the lines of work and the expenditures allow-

able under this act.

It is already evident that the business of this Office in relation to

the work and expenditnres of the stations vuider the Adams Act will

be considerable in amount and will have much importance as a factor

in detei'inining the kind of progress to l)e made by these institutions.

The oi-oanization of lines of work which niav fairlv l)e called
'*

origi-

nal research
"

in agricultural ])roblems has occasioned much iliscus-

sion as regards the nature and scope of such work as related to

conditions existing in the several States and Territories, the men to

be selected as in>'estigators, the means and ai)pliances needed to make

the work undertaken successful, etc. The policy of tlu> Office, as

heretofore, is to endeavor to formulate and hold to such general

principles in the administration of the Adams Act as seem most

likely to secui'c llie efficient use of the Adams IJiml for research

work of a high and substantial character and a( I he same time to

safeguard the autonom}' of the stations and raise their work and its

results in the estimation of ihcir farniei- constituents. This in\()lves

much additional correspondence and personal conference in order

that the best results may be obtained. Thi'ough the cultivation of

more thorough accjuaintance with the managers and work(>rs of our

stations, and through participation in the councils of the Associa-

tion of American Agricultural Colleges and Experiment Stations.

this Odicc hopes to be able to act as a gatherer and disseminator of

sound \ie\vs regarding the aims and methods of research work in

agriculture in such a way that its utterances will have behind them

the substantial consensus of the men best (lualified *o judge of the
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needs and requirements of American agriculture as related to the

work of agricultural experiment stations, whose work shall rest on
a firm basis of scientific principles and their application to practical
ends.

This Office has continued to make careful inquiry regarding the

use made by the stations of the funds granted to them imder the

Hatch Act, and to aid them in securing liberal State and local appro-
priations for cooperative and other experiments in different locali-

ties, for publishing the results of their work, and for such practical
tests and demonstrations as will best show how the results of agri-
cultural research may be applied in a broad way for the improve-
ment of agricultural practice. The States and local communities
have of late shown a most encouraging disposition to give the

stations such financial support as they require to make the results

of their work broadly effective, and it is believed that this will con-

tinue to be done wherever the station manaijers show themselves

alert to the best interests of agriculture and worthy of the confidence

and support of practical men.

The steady growth of institutions for agricultural experimenta-
tion throughout the world is reflected in the enlarged business of this

(3ffice in its relations with the foreign stations. There are now more
than 1,000 institutions in over fifty countries which are engaged in

investigations bearing directly on agricultural problems. Friendly
and helpful intercourse between these institutions wherever located

is growijig in importance and usefulness. This Office is coming into

closer touch with the foreign stations, is getting more regular and

complete accounts of their work, and is publishing an increasing
amoiHit of information from these sources which is useful to our

investigators, teachers, and farmers.

The broadened scope and extent of the work of institutions for

agricultural investigation at home and abroad is shown in the con-

stantly increasing mass and variety of the literature reviewed in the

Experiment Station Record. The seventeenth volume of the Record

was completed during the past year and, as heretofore, included ab-

stracts of the publications of the agricultural experiment stations

in the United States, the United States Department of Agriculture.
the researches of experiment stations and similar institutions in all

parts of the world, and a large number of articles having a direct

bearing upon agricultural science which are published in the scien-

tific journals at home and abroad. It has thoroughly maintained

its well-established character of a world review of agricultural ex-

perimentation, and it remains the only journal of the kind published
under governmental or private auspices. The careful discrimination

necessar}^ to the collation of such an abstract journal has been exer-

294b—07 2
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cised to keep it Avithin the scope and character determined upon and

to restrict the review to articles which are worthy of the attention

of agricultural experts and scientists.

The appreciation in which the Experiment Station Record is held

is more manifest each year. It becomes a repository of information

which can not be found without verj^ extended and time-consuming
research of the literature, and as time goes on the carefully indexed

volumes become of increasing value and a practical necessit}^ to men
who are looking up subjects of investigation. The inaugurati'ju of

more advanced investigation imder the Adams Act gives the Record

an increa-sed value and importance. It enables the workers to follow

the progress of experimentation and research in various lines, and

makes them more resourceful and useful men for such work.

The Record is IxMug used more largely than ever before for the

discussion of the principles on which scientific and practical inves-

tigations in agriculture should jjroceed and for pointing out lines of

research Avhich need further development and suggesting methods for

the strengthening of the organization and work of the stations.

Efforts are also being made to perfect and extend the popular
review of the practical results reached by our stations which is em-

bodied in the series of Farmers'' Bulletins entitled
''

Exj)eriment Sta-

tion Work,''' prepared under the general editorial management of Mr.

W. H. Beal. Being published in large editions and widely dis-

tributed, these bulletins disseminate the practically useful results of

experiment station work more thoroughly than can be done by the

individual stations themselves througli their comparatively limited

editions of bulletins and reports, which, moreover-, are in many cases

restricted to distribution in the particular State in which the sta-

tion is located. The fact that these bulletins attempt to present care-

ful and conservative summaries of the best available knowledge on

a great variety of agricultural topics has led to their being used more
and more by the experiment stations and by this Oflice in answering
the numerous inquiries on various subjects which are received.

The work of this Office, and especially its relation with the agri-
cultural colleges and experiment stations, was illustrated by an ex-

hibit at the Lewis and (Mark Exposition, at Portland, Oreg., during
the summer and fall of 1905, and arrangements have been made for

a similar exhii)it at the Jamestown Tercentennial Exposition to be

held in I DOT.

The Assistant Director. Dr. E. A\'. Allen, has continued to have

special supervision of the business of the Office connecteil with the

work and expenditures of the stations.
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EXPERIMENT STATIONS IN ALASKA, HAWAII, AND PORTO RICO.

ALASKA STATIONS.

The policy announced in previous reports of confining investiga-

tions at each of tlie Ahislva stations to some definite problems has

been continued with good results. Attempts at grain growing have

been abandoned at the Sitka Station, but the cultivation of cereals

is made the main feature of the work at the Copper Center aiid

Rampart stations, where there are large areas of land capable of

cultivation.

At the headquarters station at Sitka the principal offices are main-

tained, and from here the work of the other stations is directed.

The experimental work at Sitka consists very largely of horticultural

investigations, which include not only all of the garden crops, but

bush fruits as well, and some experiments with orchard fruits, par-

ticularly apples, cherries, and plums. The station has been propa-

gating, cultivating, and distributing a considerable amount of nur.sery

stock with a view to ascertaining what if any varieties are suited

to Alaskan conditions. During the years 1905 and 1006 there were

distributed to more than 300 addresses 2,716 apple trees, 2,204 cur-

rant and similar bushes, and 1,874 raspberry plants. About 30 of

the hardiest varieties of apples have been secured from various

sources, and their growth and hardiness are being observed. Ad-

vantage is being taken of the occurrence of a native crab a]iple (Pi/n'-^

riridcois), and it is being u.sed quite successfully as a stock on which
to graft a /lumber of varieties, crown grafting seeming to give the

best results.

In addition to varietal tests of strawberries, ra.spberries, currants,

etc., attempts are being made to domesticate the wild species of these

plants. Successful efforts have been made in hybridizing the wild

strawberry with some of the cultivated sorts, the cultivated rasp-

berry and the salmon berry, wild and cultivated raspberries, and

others, the object of these breeding experiments being to secure the

hardiness of the native sj)ecies and the improved quality of the cul-

tivated varieties.

An extended series of experiments is in progress at the Sitka Sta-

tion to determine the best varieties of cabbages, cauliflower, and

potatoes for Alaska, and also to determine the relative merits of

Alaskan grown and imported seed potatoes of different varieties.

The.se exj^eriments will be continued until it will be possible to

.definitely recommend varieties for Alaskan cultivation.

At the Copper Center Station attention is being paid to the grow-

ing of grains and forage, about 40 acres being under cultivation, 10

acres of which are in permanent grass plats. The growth of the

crops was heavier this year than usual, doubtless due to an unusual
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amoniit of I'liiii dui-ing the growing season. "While the growth was

heavier, the wet season prolonged the growing period and most of the

grain was destroyed by frost the latter part of August. Nearly all

the frosted grain Avas cut for hay, the yield ranging from one-half to

2 tons of hay per acre. The surplus hay was sold at an average of

$200 per ton. On many of the plats of oats, barley, rye, etc., a few

heads were matured, and these have been saved for seeding purposes
in the hope that earlier maturing varieties may be developed.

Among the forage plants alsike clover, timothy, and smooth brome

grass seem promising. Tall fescue and one of the western wheat

grasses {Andropyron tenerum) made excellent growth throughout
the season, and it is believed that they will prove adapted to their

surroundings. The effect of cultivation of the soil and the use of

fertilizers was well show^n in the improved stand and heavier yields

where fertilizers were used. The gardens, not only at the station

but also throughout the Copper River Valley generally, were unusu-

all}'' good the past season. The experience with potatoes at the Cop-

l^er Center Station was truly remarkable. Several small plats were.

Avell fertilized with stable manure and planted to several varieties of

potatoes. The crop was dug Sei^tember 8 and the yield was at the

rate of more than 400 bushels per acre, 98 per cent of which were

smooth, marketable potatoes.

The experiments at Copper Center Station during the past season

have fully demonstrated the practicability of producing grain hay
and raising potatoes at a considerable profit. At present practically

all winter feed must be hauled from tide water, 110 miles away, and

it is shown that seeding oats at the rate of 2 or 3 bushels per acre Avill

produce a good crop of hay.
At Rampart Station grain, both fall and spring sown, matured,

although the station is fully loO miles farther north than Copjier

Center. Every year since the station Avas established in the Yukon

ValleA^ grain has matured. The past season three varieties of Avinter

r^^e and one of Avheat surviA^ed the Avinter and matured their crop.

Of the s]^ring-soAvn grains three A'arieties of barley, two of oats, and

one of l)uclcwheat Avere matured. As sit the other stations, plant

breeding Avork is being carrieil on, and the earliest maturing heads

of CA'ery variety of cereal are selected for further planting. A nuni-

bei- of plats have been seeded to grasses as a test of their adaptabilHy.
SeA'eral A'arieties liaA^e grown well during the jjast season and made

a good stand. As the snoAvfall is usually suHicient for winter pro-

tection, it is probable that some may be established and prove adapted
to extensive sowing in the ^'iikoii \"alley.

At the Kenai Station the work is now devoted wholly to animal

husbandry and to the growing of feed for liv(> stock, testing grasses

and other forage plants, and dairying. There are 26 acres under
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cultivation at this station, the greater part of which was sown to

oats and cut for hay. Under the special appropriation for the intro-

duction of live stock 11 head of Galloway cattle were purchased, 7 of

them being- sent to the Kenai ^Station and the others placed in charge
of Mr. C. P. Coe, on "Wood Island. The addition to the Kenai herd

of cattle brought the total up to IT head, all of which are reported

as beino- in o-ood condition. The introduction of the Galloways

was attended with success, and the animals proved docile, quicklj^

recovered from the effects of their long voyage, and when last re-

ported were in excellent condition on the forage found in the native

pastures. There seems to be no doubt of their adaptability to

Alaskan conditions. xV small dairy outfit has been supplied to this

station, and butter of excellent quality was made, although the cows

producing it were those purchased from settlers and are not to be

considered as first-class dairy animals. The experiments Avith cattle

thus far have shown that dairying and cattle raising are possible and

practicable in this part of Alaska, so far as pasturage is concerned.

There are here and there extensive tracts of pasture land, although
the areas that could be mowed are limited to patches of from 5 to 40

acres. Experiments at the station show that besides the possibility of

growing grain hay, a number of grasses are apparently well adapted
to this part of Alaska. Among those most promising are the native

l)lue top, a native bunch grass, tall fescue, timothy, meadow foxtail,

smooth brome grass, and white and alsike clover. Blue grass also

does well in some localities, and experiments are now being carried

on with a number of native species of grasses that are thought prom-

ising. ^^"ith the construction of the railroad from Seward toward

the Tanana country, the west side of the Kenai Peninsula will become

even less accessible than it is now, and the advisability of moving
the animals to some other location will have to be given consideration.

A station site was located last year in the Tanana River Valley
between Chena and Fairbanks, and it is expected that some work

will l)e inaugurated there the coming season. The Tanana Valley
contains large areas of land so situated as to be adapted to cultiva-

tion, and from reports of limited experiments it is believed that this

region is capable of considerable agricultural development.
The Alaska stations, as in the past, have cooperated with many

residents in various parts of the country, and flattering reports of

success have been received. Through the courtesy of the Bureau of

Plant Industry garden seeds were supplied to about 2,000 addresses.

This courtesy is highly appreciated, as in many cases this is the only
source from which seeds may be secured, and the distribution should

be continued as heretofore. The assistance of the" Bureau in securing
varieties of seeds and plants from high latitudes in Europe and else-

where is gratefully acknowledged.
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HAWAII STATION.

The Iliiwiiii Stalion l);i.s coiil iiiiicd llic i)()lic3' of dcvotiiiij: its

energies to llic (liNcrsilicalion of agi-icnllurc in the Hawaiian Islands,

and there appears to l>e a decided change in the sentiment on the

part of many persons regarding the possibility of the devehipment
of other agi'icnltin :il industries than those connected witli the pro-

duction of sugar. During the six years since the organization of the

station a number of industries have been successfully estal)lished

or extended in Hawaii, among them ])ineapple growing, sisal pro-

duction, tobacco raising, etc. During the past 3^ear considerable

work has been done in bringing more of the station land under culti-

vation in anticipation of the new water system provided for by Con-

gress. In lliis way about 10 acres were prepared for cultivation.

Considerable additions were made to the library by ])urchase, ex-

change, etc., so that the station now possesses the best collection of

reference books in Hawaii treating of economic agricultiii'e in its

various branches.

Amonir the field investigations at the station mention mav be made

of an experiment with j^otatoes in Avhich it was shown to be possible

to produce new j)otatoes for the local market at a very I'emunerative

price. Tlie ],lants were severely attacked by potato rot and the yield

considerably reduced, so that probably the liability to the occurrence

of this disease \\ ill have to be considered.

During the past year seven varieties of cotton were grown and

samples of the fiber submitted to experts for examination. The

upland varieties on the whole Avere not very ])romising, but the sea-

island tyi)e was reported as of good length, excellent strength, and

unusual fineness. One sample of upland was very vai'iable in its lint,

some portions being quite ordinary, while others Imd a length and

fineness of fiber e(iualing sea island. This sann)le seems to afi'ord an

excellent opjiortunity for improvement by selection in i-ase the grow-

ing of cotton should be undertaken on a connnercial scale.

The orchard ]>lantings of tro])ical fruits Innc been considerabh'

extended and now include such fruits as the mango, avocado, bread

fruit. chei-inu)ya. lilchi. longan, saj)odilla, wi. custard apple, and

others, '^riiese ai'e Ix'ing proj)agate(l as ra|)idly as possible. A citrus

orchard has been established, which, in addition to i)r()viding for the

testing of Aai'ieties, will also su])ply stock for budding ami grafting.

The Bluefields bananas secui-ed through the station have been dis-

(ril)uted among about fifty growers, and favorable reports regarding
them ha\e been receix'ed. Ovov r»()() suckers and large corms were

distributed, with the understanding that the growth, production, etc..

should be re|)oi'ted (o tlu' station from lime to time. The shipping

(|nalities of Ihis \ariely are belie\'ed to be superiui' (o 11h)M' now mar-
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keted fiom Hawaii, and their introduction will doul)tless be of great

advantage both to growers and shippers. The station has success-

full}^ in.ti'oduced the cultivation of the roselle {Hibiscus scibdariffa).

The fleshy calyx of this fruit and the young seed pods are used for

the manufacture of excellent jam and jelly. The experiments show

that this plant is well adapted to local conditions, and it is being

grown on an extensive scale for distribution purposes.

Cooperative work is being carried on by the station at several

places with a number of important crops. On the island of Maui a

rather extensive experiment with wine grapes is in progress. One

liundred and seventy-seven varieties of wane grapes were procured by
the station and planted in ISIarch, 1906. The station directs the

experiment, which is carried on without further expense to it. The

growing of table grapes is already being carried on in a limited way
hy the Portuguese settlers, and wdth the anticipated increase of

immigrants from Portugal and the Azores it is probable that grape

growing and wine making can be made profitable industries.

An important experiment in rubber production is being carried on

at Nahiku, on the island of Maui. This embraces tests of varieties,

the use of fertilizers, methods of tapping, preparation of rubber, etc.

The rapid rise in the price of rubber has resulted in extensive plant-

ing experiments throughout the Tropics, and it is believed that this

industry can be made profitable in Hawaii. According to a recent

report, one company on Maui has now growing 138,330 rubber trees,

of which 120,800 are Ceara, 8,086 Hevea, and 450 Castilloa rubber.

Experimental tappings have proved satisfactory, and it is believed

that fully 100,000 trees will be yielding a profit by the year 1909.

The difficulty of obtaining seed and the low vitality of some ship-

ments are serious drawbacks to the rapid extension of rubber planta-

tions. A small experimental planting of rubber trees and coffee has

been made on the station grounds.
The tobacco investigations which were begun in 1903 have been

continued with promise of great success. In 1906 the location was

changed from Pohakea to a tract of government land in Paauilo that

has been set aside for this purpose for a term of years. This experi-

ment is in coo[)eration with the Territorial board of agriculture and

forestry and a number of private individuals. In 1906 4 acres were

planted to the best varieties of Sumatra and Habana tobaccos, and a

curing barn 30 by 50 feet was erected. The crop of 1905 w^as re-

garded so highly that about fifty farmers and planters are this year

experimenting with tobacco, and the industry seems in a fair way to

become commercially established.

The station is continuing its cooperation with the Hawaiian Stock

Breeders' Association in the introduction and distribution of seeds
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of grasses and other forage plants. During 190G large quantities

of seeds of forage plants were procured fi-oivi Xew Mexico, Australia.

France, and elsewhere, and many of the more \aluable grasses and

forage plants are well established on some of the island ranches.

The entomological woik during the past year has been along the

lines of the control of insect depredations, investigations in silk cul-

ture and beekeeping, and studies on mosquitoes and their control.

Field woi'k in connection with the entomological iuvestii>:ations has

taken a considerable amount of time, and experiments are being con-

ducted to control some of the more serious insect pests of economic

plants other than sugar cane. Particular attention is being given to

the insects attacking pineapples, tobacco, coffee, sisal, and forest trees.

In the silk-culture investigations a quantity of silkworms of a Chi-

nese race, known as the Oro silkworms, was secured and bred for

comparison with EurojDean varieties previously grown. The results

obtained are very encouraging, and it is thought that silk ^^I'oduc-

tion as a family industry can be made profitable. In connection with

the station chenust, the entomologist has been carrying on studies

on HaAvaiian hone}^ and the sources from which it is made. Two
new races of bees have been introduced during the year, and one

gives i^romise of being better adapted to Hawaiian conditions than

the Italian bees. The entomologist has continued to act with the

connnittee having in view the reduction of mosquitoes, and through
his initiative top-feeding minnows have been successfulh' introduced

to feed upon mosquito larvae in taro ponds, fish ponds, rice fields, and
other places where drainage and spraj'ing are impracticable.
The chemical investigations have been divided between the usual

lines of routine work and research investigations. One of the uiost

important lines of Avork has been the analysis of Hawaiian-grown
fodders and feeding stuffs. As the result of this investigation it is

shown tiiat in general there is a marked deficiency in the lime con-

t(>7it of Hawaiian grasses and fodders. The effect of this deficiency
on the strength and develo])ment of aniuials is shown not oidy l)y

the station investigations, but by those of the veterinarian of (he

Territorial board of agriculture, and the importance of lime as a

factor in feeding rations is being nn-ognized by all. Studies were

made of a number of j)roducts as sources of alcohol, ])articnhu' aiU'U-

tion being i)aid to the waste proihicls from pineapple canneries.

The I'esearch work has been confined \-erv lai'<relv to soil studies to

determine some of (he phenomena connected wilh Ihe nilrogt'ii con-

tent of Hawaiian soils. In\-estigations have also been cari'ied on

regarding the high magnesiinn content of Hawaiian soils and its

significance.
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Tlio liorticiiltnrist is giving particular attention to the subject of

shipping and marketing tropical fruits. Avocados have been suc-

cessfully shipped from Honolulu to Xew York City, Guam, and

Manila. Following these experimental shipments, arrangements
were made for trial shipments of pineapples, papayas, bananas, and

avocados to San Francisco and other cities on the Pacific coast.

These were accompanied by the horticulturist, in order that the

methods of packing and handling in transit and at the destination

could be studied. The tests w^ere highl}^ successful, and it is believed

that enlarged markets for these fruits are assured whenever regular

supplies can be obtained. The collections of citrus fruits are being
extended, and attempts are being made to awaken an interest in the

production of more and better varieties of these and other kinds of

tropical and subtropical fruits.

PORTO RICO STATION.

The progress of agriculture in Porto Rico wdth which the ex-

periment station has been connected has been decidedly marked dur-

ing the past year. An increase in the interest regarding the work
of the station can be noticed, and there is a growing desire for the

published reports and frequent inquiries regarding the work itself.

Sugar planting is being rapidly extended, and modern "
centrals

''

are taking the place of numerous small mills. The greatest advance

during the year has been in the consideration given to the growing
and curing of tobacco. Many acres in the interior valleys have been

planted to tobacco, and lands suited to this crop have increased enor-

mously in value. Numerous large companies have been organized
which not only plant extensively, but also purchase the crop of small

planters, curing the tobacco themselves. This practice results in a

better and more uniform product, and through the adoption of more
scientihc methods of curing and fermentation tobacco growing in

Porto Rico should become a profitable industry. Large factories

have been established at San Juan, Bayamon, and Caguas which em-

ploy many people.
The station is giving especial attention to the planting of citrus

fruits and pineapples. Both of these industries have been rapidly
extended the jiast few years, and some of the purely local problems

regarding them are being given consideration. The station has im-

portant collections of citrus fruits and pineapples, and improved
methods of propagation, fertilizing, and marketing fruits are being-
studied. About 100 varieties of citrus fruits are under observation,

and in addition to introduced varieties some native seedlings have
been discovered that appear of great promise. Two of these are

worthy of special mention. One is a seedless orange, which was
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found growing near JMayaguez, and the other, a perfect navel orange,
Avas found near Penuehis. Both of these are being propagated at

the station.

The station collection of pineapi^les contains about two dozen vari-

eties, all of Avhich fruited this yeai". Further observations Avill be

necessary on a number ol" these before specific recounnendations can

be made. A variety from Jamaica, the Euby, proved one of the

most promising of introduced sorts. It is a highly colored fruit

of excellent (piality, and it will doubtless prove a valuable acquisi-
tion. A variegated form of the variety Cabezona which was found
near Lajas is being propagated and will l)e distributed under the

name Variegated Lajas. It is brighter in color than the Variegated
Cavenne and not onlv the leaves but the fruit also show the varieo-a-

tion, making it valuable for decorative jnirposes.
'

The collection of

pineapples at the station emphasizes the variation and instability
of varieties of this fruit and the lack of certainty in varietal names.

An exchange of plants with others of the West Indies has shown

great confusion in the varietal nomenclature, and only by a ])rolonged

study v\i]l it be possible to definitely determine some of the types.

Experiments in sliipping pineapples were nuide during the past

season, and it was found possible to get them to New York markets

in good condition with the present inadequate transportation facili-

ties, Avherc care was exercised in packing and handling. A\'ith l)etter

methods of transpoi-tation the shipment of fresh fruits to New York
and neighboring markets should be very profitable. The propaga-
tion of mangoes, avocados, and other tropical fruits is being })ushed
as fast as i)ossible.

The coffee investigations have been continued along the lines of

impr()\<'(l methods of ciillix ation. (lie use of ftM'tilizers. hybridiza-
tion, etc. The station has shown the ad\aiilage of the coffee seed

bed and nursery in the establishment of new i)lantations, and the pos-

sibility of more than doubling the yield per tree by pruning and the.

application of fertilizers. The station has a large number of varieties

of cofl'ee under observation to determine whether any seem ada])ted to

Porto Kican conditions. The TTnited States trade does not seem to

take readily to the Porto Kican cofl'ee, and if any of llic bctliT laiowu

high-])i'iced coflees i)ro\'e piomising an attenqM will be made to ex-

tensi\('ly introduce tlicui into I'orlo Ivican culture.

An exjjeriment of considerable importance was undertaken during
the past year in malting coffee. It not infre<i|uently ha])pens that

rainy weather occurs at the time of the colVee harvest. ^^'heI•e no

artificial means for cui'ing coll'cc arc :it hand the vmp may be lost

through lack of drying. I'he wet cotlcc Ix'gins to s]U"out and the

eft'e<'t of sprouting on the (|uali(y was in\(>stigated. In December,
190r). fermented ;ind washed coU'ec \\;is thoroughly wetted antl kept
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in this condition for fifty-six di^ys, tlse pile being stirred daily. At
the ex})iration of this time the coli'ee was dried in the ordinary way
and hulled. Samples of this

'" malted
"

coii'ee were submitted to a

number of persons antl their opinions requested regarding- the quality
of the beverage made from it. All reports were very favorable and

the ti'eatment seemed to improve tlie flavor to a marked degree, the

bitter taste so much complained of by many seeming to be whollj^
removed. The results of this experiment are valuable, since they

prove that coffee can be kept in a wet state and allowed to sprout for

two months Avithout injury.

With the rapid extension of sugar-cane planting a number of

problems relative to the use of fertilizers have been referred to the

station as the only source of scientific information on such subjects.

Carrying on experiments with cane is very expensive and the station

is not in a position to devote much attention to this crop except as it

works in cooperation with planters. A plan of experiments Avith

fertilizers has been devijsed by Avhich any planter can test the soil

requirements of his fields, and a number of the more pi'ogressive

planters are testing fertilizers under the direction of the station.

At the station a number of varieties of cane are being tested, among
them the more jn'omising seedling canes which were developed in

the British West Indies and a collection received from the Louisiana

Experiment Station. Some of these canes seem quite superior to

those now extensively planted.

The station has demonstrated the possibility of the production of

lowland rice in Porto Eico, and a profitable crop is noAV offered when
for any reason land devoted to cane is to be rotated or some other

change is made in the present system of agriculture.

Experiments with forage plants are being carried on, and cowpeas.
Florida beggarweed, and gandule or pigeon pens have all been found

to be valuable leguminous forage plants. A large V\^hite bean. knoAvn

as the sword bean, is being tested, as are also a numl)er of native

leguminous plants, in order to secure a better balanced nlixture of

green forage than is now available in the guinea grass and nudojilla.
In cooperation Avith the insular goA^ernment the station is conduct-

ing investigations on some fiber plants, and over 100,000 sisal plants
haA'e been recently set out. Large additions to this plantation are

contemplated in the hope that this industry may be placed upon a

commercial basis as soon as possible. Experiments are also in prog-
ress in the introduction of the jipi-japa palm, from AAdiich the

farnoris Panama hats are made. Attempts are also being made to

reforest some of the barren hillsides Avith various tropical species,

and the necessity for windbreaks in connection Avith such plantings
has already been shown.
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The investigations on the improvement of live stock are still in

])rogress, and not onl}- the exj^criment station l»iit j)rogFessive plant-

ers are endeavoring to im})ro\(' the <(uality of their farm animals. It

has been sliow n that imj)i()ve(l niiiinals of various breeds can l)e im-

ported and successfully acclimated providing a few precautionary
measures be taken. Imported animals should be stabled and fed on

grass or should be kei)t on small Avell-shaded lots until they have

become used to their surroundings. Pigs, turkeys, geese, ducks, tnul

chickens have been acclimated at the station Avithout any loss, and

it has already been shown that the hatching and rearing of poultiy,

if carried on during the dry season, is fairly successful.

NUTRITION INVESTIGATIONS.

Investigations on the nutrition of man, by which is meant, broadly

speaking, studies of the utilization of agricultural food products of

animal and vegetable origin, have been carried on by this Office

during the past j-ear in continuation of earlier work, and the same

general policies have been followed as heretofore. This enterprise

involves studies of the digestibility of different food materials alone

and in combination, studies of the kinds and amounts of food con-

sumed by individuals and grouj^s, the relative value, from a money
standpoint, of different foods and food combinations as sources of

nutritive material, the effects of cooking ujjon nutritive value and

digestibility, and related questions, as well as an investigation of the

fundamental laws of nutrition and the practical application of these

laAVs to the health and well-being of man. Particular attention is

given in this woi'lv to the hygiene, physiology, i>edagogics, and eco-

nomics of nutrition, with special reference to securing data which

will be of service in improving the diet of people of din'orenl age
and .sex living under varied conditions of occupation, climate, and

surroundings, aiul to accunudating information for tlie use oP

Icachei's and students.

During tlie ])ast year a.ttention has been ])aid i)articidarly to tliges-

lion expei'iments, cooking experiments, dietary studies, studies of

liic metabolism of ash constituents ol" food and the proportions re-

quired in the diet, and the jjcdagogics of nntrition. In addition to

I lie ex])erimental work a large amount of editorial woik has been

required for the calculation of the results of the experiments, foi'

the jireparation of experimental data foi- publication in technical

and popular form, and in similar ways.
The coo])erative investigations liaxc bciMi canied on at agricultural

('\p(M'iment stations, agricnltui'al colleges, and other institutions in

dill'erent pai'ls of the connti'y. the general pnr|)ose being to form

centers of in\estigalion foi- (he shidy of praclicul pioblcins at sueh
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institutions as offer exceptional facilities and so systematizing the

work that it can be carried on from year to 3'ear as a part of a con-

sistent plan. Experience has shown that this method is very suc-

cessful and that the returns are large for the sums invested. In

considerable measure this is due to the generous support of the co-

operating institutions. These have contributed in some cases money
and in practically all cases the use of laboratories, chemicals, appa-

ratus, libraries, the advice and counsel of skilled experts, and similar

assistance, so that the Department funds available for nutrition

ATork have been materially extended. The value of association with

the Department in such work is highly appreciated by the cooperat-

ing institutions, as is shown by their readiness to continue the work

and by the numerous opportunities which arise for extending the

work should Department funds permit.

THE WORK AT DIFFERENT PLACES,

The Washington office, in charge of Dr. C. F. Langworthy, has

had the general supervision of the plans and expenditures of nu-

trition investigations during the past year, and, in cooperation with

collaborators, has made detailed plans for the various experiments
which have been undertaken. As in the past, editorial work has been

an important feature, and has included the final preparation of re-

ports for publication, and the preparation of popular bulletins and

summaries. The collection of bibliographical data relating to nutri-

tion has been continued, and also the preparation of abstracts and

reviews of the current literature of the subject, partly for use in

the Experiment Station Eecord and the series of Farmers' Bulle-

tins entitled
"
Experiment Station Work,'" and partly for such other

purposes as has seemed desirable in connection with the general in-

quiry. Many teachers, students, and specialists have been supplied

by correspondence and in other ways with information and data

which are not readily accessible in printed form, and data on nutrition

have been collected at the request of Members of Congress and of

different branches of the General Government. The increase in cor-

respondence, the growing demand for nutrition publications, and the

large number of requests for lectures and informal talks on the sub-

ject indicate that the popular interest in nutrition work is increasing

markedlv.

Under the immediate supervision of the Office a Farmers' Bulletin,

baeed on experimental and practical studies, was prepared by Miss

Maria Parloa on the cooking of vegetables. In a similar wav inves-

tigations on household methods of canning vegetables have been con-

ducted by Miss Isabel F. Hyams, of the Massachusetts Institute of

Technology, and by Miss Charlotte Bragg, professor of chemistry
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at Wellesley College, the object of this Avork being to secure data

for a F'armers' Bulletin. A Yearbook article on '' Fruit and Its

Uses as Food '' was prej^ared by C. F. LangAvorth}-, as Avell as a

report on the condition of nutrition investigations and similar

articles.

Three dietary studies at homes for the aged and two at orphan
asylums were undertaken l)v Doctor Langworthv and H. L. Knijiht,

in cooperation with charitable institutions in lialtimore. Md., with

a vieAV to obtaining factors for use in determining the relative

amounts of food required by the aged aiid by the young.
In cooperation with the Office, Miss Juniata L. Shepperd, of the

College of Agriciilliire of the University of Minnesota, has prepared
a summary of data on the ways in which the miti'ition in\'(^stigations

carried on iindei- (he auspices of the Department of Agriculture are

used bv teachers of home economics. i)articularlv in the aaiMcul-

tural colleges.

Prof. M. F. Jatt'a and his associates at the University of California

have continued their investigations on the digestibility of fruits and

nuts and their nutritive value when forming an integral jiart of a

mixed diet, as well as the effects of different amounts and combina-

tions upon the utilization of these food products. Owing to the

importance of the fruit and nut industry in California and the large

variety of fruits and nuts obtainable in that section, the University
of California is a particularly favorable place for such investigations
and the Avork has met with cordial support. In cari'ving on his

studies Professor Jaffa has made, during the fiscal year, twenty-five

digestion exi)eriments, which have also inchuled studies of the iii-

come and outgo of nitrogen. As a whole, his investigation-; have

shown that fiMiits and nuts are quite thoroughly digested and that

they nuiy be used as reasonably economical constituents of the diet

even in large amounts.

The investigations carried on at Wesleyan Fniversity, Middle-

town, Conn., by l*rof. F. G. J^enedict and his associates, have had to

do with the digestibility and food value of green curd and of Ameri-
enn CluMldar ('he(>se made with different amounts of rennet and cured

for diil'erent lengths of time, the ease and rai)idity of digestion of

cheese, and the value of this food as a source of energy. In studying
llic (piolion of energy, the AtAvater-Benedict respiration calorimeter

was used, as well as in investigations of the normal output of carbon

dioxid and heat and the oxygen int;d<(' of the lioily under a xariety
of conditions. The Dairy Division of the bureau of Animal Indus-

try cooperated in the cheese investigations, having furnished the

samples used and rendered material assistance in other ways.
In the LSI digestion exi)eriments in which fi-om 1^0 to 'J(H) grams

of cheese Averc taken per day Avith a basal ration of bread and fruit,
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it was found that the cheese was uiiil'unuly very well assimilated, and
no constipation or other physiological disturbances were observed.

In general the investigations have shown that cheese can be consumed
in liberal amounts hj healthy individuals Avith no disturbance, and
that this food material, Avhich is reasonable in price, may be used to

supply a large proportion of the protein of the diet when desirable.

The experiments with the respiration calorimeter indicate that the

energy of cheese is readily available for work, and that cheese does

not differ materially from other common food materials as regards
ease of digestion.

A technical bulletin was jDrepared for publication describing im-

provements which have been recently made in the respiration calorim-

eter, particularly devices for the direct determination of oxygen.
It also includes a report of the results of eleven experiments on the

metabolism of matter and energy.
Dr. Ednnnul C. Shorey, at the Hawaii Agricultural Experiment

Station, has continued his studies of the nutritive value of native

food products and his dietary studies wdth natives and other residents

of Hawaii. Data on the subject of tropical dietetics is limited, and
Doctor Shorey's investigations are regarded as an important con-

tribution to the subject.

The investigations- in charge of Prof. H. S. Grindley, at the Uni-

versity of Illinois, have, as heretofore, had to do with the changes

brought about by cooking in the nutritive value, flavor, color, and
texture of meat. This work has necessitated a study of the meat
extractives and other constituents of raw and cooked meat, and of the

bodies which produce the characteristic flavor of cooked meat. The

investigations have been conducted under very favorable conditions.

The university has supplied an especially well-equipped laboratory
for the work, and in addition has contributed in other Avays. The
meat used has been supplied free of cost by the Illinois Experiment
Station from animals bred, groAvn, and fattened under known con-

ditions. The department of household science of the university has

also rendered valuable assistance. During the past year thirty-five

cooking experiments have been made. In general the investigations
have shoAvn that it is possible to so control conditions that meat may
be uniformly roasted to any desirable degree, from very rare to ver}^

well done, and the methods can be readil}' followed in the household.

The flavor of roasted meat is largely due to the browning of the

meat extractives. The inevitable loss sustained when meat is roasted

is due largely to the evaporation of Avater and the removal of fat

Avhich melts and runs out into the pan.

Special attention has also been given to formulating the results

Avhich have been obtained in the meat investigations so that they may
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be of use to teachers of home ecoiioiuicss in agricultural coLeges and

other educational institutions.

At the University of Chicago Miss Edna Day has been studying

b}^ microscopical methods the comparative digestibility of raw and

cooked starch when supplied by a variety of food materials under

different conditions and related questions. As occasion has arisen

the Office of Experiment Stations has cooperated in the planning of

this work, the collection of data, and in other ways, and it is pro-

posed to publish the results of the investigation in the form of a

technical bulletin.

A I the University of Maine and the Maine Agricultural Experi-
ment Station, Director Charles D. Woods and L, H. ^Merrill have made

digestion experiments, each of six days' duration, with different

sorts of corn bread and other corn dishes made fi'om different types
of corn meal. In connection Avith this work special attention has

been paid to the metabolic products of the feces and to the com-

parative economy of corn and wheat products as sources of nutrients

{'.nd energy in the diet. As a whole, the investigations have shown

that the corn bread and similar corn products have much the same

digestibility as similar foods prepared from graham flour—that is,

they are somewhat less thoroughly digested than standard patent
flour bread. As a whole, however, they are reasonably inexpensive
sources of nutritive material, Avholesome and valuable for the variety

they give to the diet.

Professor Woods and Prof. Harry Snyder, of the ^linnesota Ex-

perijnent Station, on the basis of their investigations on the digesti-

bility and nutritive value of cereal breakfast foods, have prepared
a farmers' bulletin, published early in the year, which summarized

available information regarding the food value and place in the diet

of this class of food materials.

The investigations on the nutritive value of flours and other cereal

foods, carried on at the University of Minnesota and the Minnesota

Agricultural PLxperiment Station under Prof. Harry Snyder's direc-

tion, are simihir in scope to those made at the University of Maine,

the investigations being so planned that the work at each institution

sui)plements that at tli(> otiier. and the two together cover the broad

field of the nutriti\e \alue ol' ceieal foods as a class. Professor

Snyder has made twenty-four digestion experiments of four days'

duration, each with uicn. using crackers, cookies, and other cakes,

and siuiihir foods, with a a icw to determining tiie digestibility

of flour in other forms than bread \\iu'n foiining an integral part

of a sini|)l(' nii\i'(l diet. The investigations haxc shown on an aver-

age that the \aiious Hour })roducts tested differ little as regards

thoi'oughness of digestion from biead baked from standard patent
flour. In other words, they are directly comparable as sources of
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nutrients and energy with white bread. As yet the question of

relative ease of digestion and related topics has not been considered

m connection with these food j^roducts.

The principal features of the work on the ash constituents of food,

at Columbia University, New York, by Prof. H. C. Sherman and his

associates, have been studies of the balance of income and outgo of

iron, calcium, magnesium, phosphorus, and nitrogen; dietary studies

with special reference to iron and the possibilities of increasing the

iron content of the diet when desirable without the use of expensive
foods, and estimates of the amounts of iron furnished in typical

dietaries. A bulletin reporting this work has been prepared for

publication.

At Teachers' College, Columbia University, Miss L. H. Stimson,
under the direction of Miss Helen Kinne, has made a study of the

culinary qualities of old-fashioned and new-process corn meal and

has summarized data on the nutritive value and uses of corn meal

and other corn products.
The results of investigations carried on by Prof. C. E. Wait, of

the University of Tennessee, have been prepared for publication
in two bulletins, one giving the results of an extended series of in-

vestigations on the digestibility and nutritive value of dried beans,

jDeas, and cowpeas, and the other the results of dietary studies of

families living in the mountain regions of Tennessee. The work
with dried legumes is particularly interesting and valuable, as it

demonstrates that these foods when w^ell prepared are very thoroughly
assimilated, and are economical and valuable sources of nutritive

material, especially protein. The high nutritive value of beans and

peas is quite generally conceded, but the cow^pea is little*known in

the United States as a food product outside of the regions where it

is grown, and Professor Wait's investigations, when rightly under-

stood, can hardly fail to increase the demand for this typical southern

food product in regions where it has hitherto been unknown.

PUBLICATIONS.

During the past year the food and nutrition publications issued

have included three technical bulletins, three Farmers' Bulletins, a

Yearbook article, and special articles and general summaries for the

Annual Report of the Office of Experiment Stations and similar

reports. The subjects treated in these publications are as follows:

Studies on the Digestibility and Nutritive Value of Bread and of

Macaroni at the University of Minnesota, 1903-1905; A Digest of

Japanese Investigations on the Nutrition of Man; Studies on the

Influence of Cooking upon the Nutritive Value of Meats at the Uni-

versity of Illinois, 1903-19-04; The Guinea Fowl and Its Use as

294b—07 3
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Food; Cereal Breakfast Foods; Preparation of Vegetables for the

Table, and Fruit and Its Uses as Food.

In addition two Farmers' Bulletins and one circular were ex-

tensivel}^ revised.

IRRIGATION AND DRAINAGE INVESTIGATIONS.

The organization of Irrigation and Drainage Investigations car-

ried on under this Office has been somewhat centralized during the

past year, a larger part of the work being directed from the Wash-

ington office. The work has continued under the general direction

of Dr. Elwood Mead, with C. G. Elliott as chief drainage engineer
and R. P. Teele in charge of the publications. Professor Fortier is

in charge of the Berkele}' office and of the work in California. The

Cheyenne office is maintained as headquarters for the work in irri-

gation extension in the semiarid regions, under the charge of F. W.

Roecling.
IRRIGATION.

In planning the work for the season of 1006 it was decided that

the work at all of the stations where investigations were being made
should cover certain general lines so far as possil)le, and that in the

future our publications should take the character of manuals upon
certain phases of irrigation practice and reports on irrigation condi-

tions and practice in particular localities rather than annual progress

reports.

Measurements of the quantity of water used by irrigators were

made on Stoney Creek, Cache Creek, and in the Imperial Valley in

California; under a numl)er of canals in the State of Nevada; in

the Wallawalla and Umatilla valleys in Oregon; at Twin Falls and

Idaho Falls in Idaho; on the Weber River in Utah, and in the North

Platte Valley in Nebraska. In Oregon, Utah, and in tiie Imperial

Valle}' in California the.se measurements included i-ecords of the

water turned into the canals as well as independent measurements

of the water turned on to particular fields, the aim being to deter-

mine (1) tlie duty of water with the losses from seepage and evap-
oration in canals added, aiid (•_') duly of water with all losses except
tho.se from evaporation and seepage in the lields eliminated. The
measurements in these last-named sections weie re(inested by State

authorities as iiii aid in tiie piopei' sett lenient oi" water lights.

The measui'enients in other loealities were made to obtain data

needed in perfecting a system of (listril)uting water- fi-om canals

among farmers. The great problem of ii-iigation in the West is

to increase the duty of water. The ultimate acreage which will be

reclaimed depends upon this. The (juautity of water llowing in

western streams can not be increased, but the acres which these
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streams will irrigate can be extended by more skillful methods of

handling. So long as crop yields are not diminished, the greater

the economy in the use of water, the greater the value of streams, and

the greater the value of canals that distribute streams, but there is

a point where economy in the use of water cuts down the yield of

crops and then the increased value of the streams stops because

of lessened production and value of land.

The work of this Office is to determine the methods by which the

ultimate limits of profitable economy can be reached. During the

past year the advanced work along this line has been of two classes :

(1) An attempt to determine the exact amount of water used by

plants in the processes of growth, and (2) an attempt to determine

what are the limits of profitable economy in the use of water in the

ordinary field practice where the necessities of plants and certain

inevitable losses from seepage and evaporation must be provided for.

Work of the first class was carried on chiefly in California, and

that of the second class principally in Utah. The work in both Cali-

fornia and Utah was carried on in cooperation with the State and

the State experiment stations. In both cases arrangements were

made with irrigators in certain selected areas, who used water

according to schedules approved by the Office, or where the water

used was measured by the representatives of this Office. These ex-

periments promise to give very valuable data as to the water require-

ments of crops.

These measurements, like those of former years, show that in many
cases half the water turned into canals is lost in transportation.

Earthen canals are not impervious. The bottoms of many leak like

a sieve. Water has now become so valuable and the injury from

seepage water so serious that some practical method of lessening the

leakage from canals will be of great value to irrigated agriculture.

In 1906 the Office cooperated with the State Experiment Station

of California in some comprehensive tests of canal linings whicli

included cement, crude oil, and clay. The Office carried on similar

experiments in Oregon with oil, lime, manure, and other substances.

The results of one year do not give sufficient information on which

to base definite recommendations, and these will be continued the

present season.

Any method of practice which will lessen the water surface ex-

posed to the action of the air or restrict the time when a water-soaked

soil is exposed to the sun and wind will add to the area which a given

quantity of water will irrigate. Some of the experiments in Cali-

fornia were made to determine how much water could be saved

through applying the water below the surface or applying it in deep
and narrow channels where the wetted surface would be covered with



36 REPORT OF OFFICE OF EXPERIMENT STATIONS.

a mulch of dry soil iniinediately after irrigation ceases. To avoid
the uncertainties due to seepage losses, these experiments were car-

ried on in tanks 3 feet deep. It is found that in some instances the

losses would be decreased as much as 50 per cent, the saving being
equal to 10 to 20 per cent of the quantity applied. If these results

could be duplicated in field practice the}^ would make it possible to

increase the area irrigated by an equal percentage, and it is believed

they can be in the irrigation of orchards. Tlie principles underlying
this saving can be applied in modifying the methods of irrigating

grain and hay. The corrugated system of irrigation applied to the

irrigation of grain and hay fields in AVashington, for example,

requires less water and produces larger yields than the plan of

flooding the entire surface.

At Canyon City and Rockj^ford, Colo., demonstrations of the value

of irrigation through deep furrows and immediate covering of the

wetted surface after irrigation, added to clean and frequent cultiva-

tions of the soil, was carried on, the results being ver^^ favorable to

the decrease of water and the increase of cultivation.

Great activity in the settlement of the semiarid region withiji the

last few years and the repeated failure of similar earlier attempts at

settlement have made necessary a study of the irrigation possibilities

of this region. It is believed that onl}^ by making use of ;ill the

water Avhich can be secured by storing storm water and pumping
from wells for irrigation can a repetition of the earlier experiences
be prevented. We have, therefore, devoted a considerable part of our

funds to what has been termed "
irrigation extension

"
work. A

farm was established at Cheyenne, Wyo., part of which has been irri-

gated only in the previous autumn when flood Avater was available,

and part irrigated during the summer with water pumped from wells,

and a part farmed without any irrigation. On this sijigle farm it

is possible therefore to compare the possibilities of flood-water irri-

gation, summer irrigation from wells, and intensive cidtivation to

conserve rainfall. The results in 1906 were most encouraging, large

crops being harvested from both the flood-irrigated and the sunnner-

irrigated fields and good crops from lands not irrigated. A similar

farm where all the water used was pumped from wells was estab-

lished in Chase County, Nebr., and farms were also maintained at

"Wichita Falls and Quanah, Tex. In addition to conducting these

farms information was collected as to wh:ii Ims already been done
in the way of irrigation from small water supplies throughout east-

ern Colorado. This study consisted in a mere collection of informa-

tion as to equipment, cost, and areas irrigated. In Wyoming, South

Dakota, and Montana a more thorough study of small storage was
made. In that section a number of small reservoirs have been made.
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some of which are used exclusively for stock water and some of which
are used for irrigation. Full information as to plans of dams,
methods of construction, cost, and returns from the use of water was
collected and has been published. Many of these reservoirs are built

in drainage channels which carry water only during storms, and
indicate that there are great possibilities of extending the irrigable
area in the semiarid region by this means. Where such stored water

has been used for raising winter feed for stock it has been found that

winter range losses, which ordinarily amount to about 10 per cent,

have been practically^ eliminated, in many cases paying the entire

cost of construction in a single season, while the fresh vegetables and
fruit have not only added greatly to the comfort of ranch life but

have helped to solve the problem of keeping farm help, since it is

much easier to keep help where fresh food is available. The demand
for information has become so great that it is deemed advisable to

establish farms in other localities to serve both for determining the

possibilities of this class of irrigation and as demonstrations to

settlers who are pouring into the semiarid region from unirrigated

sections, of the methods which should be followed in securing a

water supply, and in putting it to use. It is planned to establish

such farms at Eads and Limon, Colo., and Newcastle, Wyo.
As a further aid to beginners in irrigation the agents of this Office

have, wherever possible, given personal advice to new settlers. It is

recognized, however, that it is not possible to reach any great number
of people by this personal method, and an especial effort has been

made to bring together in the form of a manual all that the settler

from the humid regions coming into an irrigated section needs to

direct him in his work under the new conditions. A previous bulle-

tin covering these subjects has been revised and a Farmers' Bulletin

giving this information has been issued and very widely distributed.

The measurements of the quantities of water used in the irrigation
of rice, which have been carried on for several years, Avere continued

in 1906.

A very large part of the water used in irrigation in the semiarid

region must be pumped from wells; in many sections of the arid

region further extension of the irrigated areas will depend on pump-
ing, while in the rice districts nearly all the water used is pumped.
There is, therefore, an increasing demand for information regarding

types of pumps and engines and their cost and efficiency. A large

number of tests have been made in California and Louisiana during
the past year to determine these points, the results having been pub-
lished in two bulletins. These will be followed by popular bulletins

giving such information as will enable farmers to secure the right

kind of machinery and operate it properly.
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Of great importance to irrigators who depend on jdlimping for

their water supply, and in general to those who apply power to farm

work, haye been the tests of the power yahie of denatured alcohol

carried on by this Office in the mechanical engineering laboratories of

Columbia University, under the direction of Prof. C. E. Lucke of

that university, and Prof. S. M. Woodward of this Office. These

experiments in the use of alcohol are of great importance to the

farmer not only because of its adaptation to his needs for power, but

also because the production of alcohol may open up a market for

many farm products now either unsalable or which can be cultivated

for this purpose at a profit.

The study of effects of irrigation laws, public administrative sys-

tems, and ditch regulations upon the economical use of water has

been continued during the year. This has been one of the most

valuable lines of work done by this Office. Since its beginning seven

States and Territories have adopted either whole or partial codes of

irrigation laws correcting, as far as possible, the evils pointed out in

our reports, and three other States have appointed commissions to

draft such codes. The reports of this Office have not only shown the

lack of harmon}' between existing law and the public interest, but

have pointed out the lines upon which new legislation should be

cast, and the new codes without exception follow these suggestions.
Canal companies have revised the rules under Avhich they distribute

w^ater, bringing them into harmon}' with the demands of the in-

dustry and in this wa}^ promoting economy in water.

It should be borne in mind that agricultural development in the

arid region is absoluteh' limited by the water supply, and that every

saving of water makes possible a proportional increase in the area

reclaimed. Every line of Avork followed in the irrigation investi-

gations of this Office has for its ultimate object this one thing—the

largest possible use of the water supply, which by nature is limited

in quantity. The carrying out of experiments and the making of

investigations are necessarily local and as a rule benefit the localities

where the work is done. But these benefits are only incidental. The

larger benefit comes to the country as a wliolc from a better use of

the resources on which the whole economic life of one-third the area

of the United States rests.

DRAINAGE.

The drainage work of this ()(lic(> covers two general fields: (1)

The wet lands in the arid region, which have been injured by seepage
water from canals and irrigated hinds, and l)y the accumulation of

alkali which usually attends the rise of the ground watei- with irri-

gation; (2) lands in the huniiil region which are too wet for agri-
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cultural use, either from insufficient natural drainage, from overflow

of streams, or from flooding by tide waters.

A few years ago this Office made plans for the drainage of lands at

Fresno, CaL, which had been injured by the rise of the ground water.

The plans recommended contemplated the organization of the dis-

trict and the construction of large drains to relieve the whole area.

Landowners have not, however, been able to come together for the

carrying out of these plans, and experiments are being carried on to

determine what can be done by individual landowners in draining
small areas, even if general plans for the drainage of the whole area

are not carried out. The plan recommended is to put in drains lead-

ing to a sump, from which the water is to be pumped into the irri-

gating canal or shallow surface drains and carried awa3\ Similar

experiments are being made at Turlock, CaL, where the rise of ground
water is already threatening the ruin of the lands w^hich have been

irrigated only a few years.

Large areas in practically all of the irrigated valleys in Utah are

suffering from overirrigation and the accumulation of alkali. Ex-

periments are being made in a number of the valleys to determine

the best methods of relieving these lands of the surplus water and

the alkali. Experiments in Cache and Emery counties have demon-

strated that lands in those sections can be profitably drained. The
first experiments in Washington County have been only partially

successful, but will be continued with such changes as experience has

suggested. Four other experiments in different counties are not

completed.
The Yakima Valley in Washington also contains large areas once

fertile which have become too wet for cultivation. During 1906 an

investigation and surveys were made in the Moxee Valley along this

river, and plans made for the drainage of 4,500 acres of such lands.

Along the Colville River in Washington there are considerable

areas of overflowed lands. Surveys to determine the feasibility of

protecting these from overflow were made during the past season.

The area affected is 16,500 acres.

At Lexington, Nebr., lands in the valley of the Platte River are

suffering from an accumulation of drainage water from the higher
lands and the rise of alkali. In 1905 plans were made for the drain-

age of about 30 acres of this land, and in the spring of 1906 the

drains were put in in accordance with these plans. Observations to

determine the effect of these drains will be continued for a number
of years.

At Barstow, Tex., the irrigation of lands containing considerable

quantities of alkali with water also containing alkali has brought
about such an accumulation of alkali that the lands have ceased to
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be productive. In 190G observations of the rise of ground water

were made and plans suggested for drains.

At Brownsville, Tex., the irrigation of rice for onlj^ a few seasons

has brought about such an accumulation of salt in the soil that the

industry has ceased to be profitable. Investigations have been made

there to determine whether the providing of drains will permit the

continuation of the raising of rice, which necessitates the saturation

of the soil for considerable periods.

Surveys of the Red River Valley, in North Dakota, covering Cass,

Traill, Grand Forks, Welsh, and Pembina counties, were begun in

1905 and completed in 1006. Plans for the main drainage of

1,500,000 acres in these counties have been made on the basis of the

surveys. Many of the farms in this valle}' will require internal

drainage, and it is a question whether tile drains will be successful

for this purpose. At Fargo, N. Dak., and Crookston, Minn., parts

of the State experiment farms are being supplied with tile drains

for the purpose of determining whether they will be efficient where

in the winter the ground freezes to depths of 5 or 6 feet.

The effectiA'eness of tile drains has not been demonstrated in the

black gumbo and buckshot soils of river bottoms, and experiments

are being made at Oswego, in the Xeosho Valley, Kansas, and at

Clover Hill, Miss., to determine this point. In both instances the

surveys are made by this Office and the drains are to be put in by the

landowners. Observations on the effectiveness of these drains are

being made by the owners and reports will be made to this Office.

The bottom lands of the Neosho River, in Kansas, from Imperial

to the State line were surveyed in 1906, for the making of plans for

correcting the river channel to protect the bottom lands fioni over-

flow and to carry off the surplus water. The area of lands to be

benefited by the work recommended is 200,000 acres.

Surveys were made of the Boggy Bayou in Arkansas to provide a

drainage outlet for 135,000 acres, the run-off from which collects in

a lake whose natural overflow outlet has been destroyed by the river-

levee system.

Surveys in the valley of the Kankakee River in Indiana and Illi-

nois, also begun in previous j^ears, were completed in 1906. The

upper part of this valley had previously been drained, and the work

done in 1906 was to determine the necessary changes in the river

channel to enable it to carry off the water from the upper valley and

to determine a system of drains for the lower valley. The area to be

benefited is approximately one-half million acres.

Surveys covering '200.000 acres in the Black Bayou in Mississippi

have been made to determine the feasibility of draining this area and

to make plans for this drainage if it seems feasible.
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In Genesee and Orleans counties, in New Yorlc, general plans were

made for the drainage of the Oak Orchard Swamp, covering about

10,000 acres.

For a number of years the Sanitary and Drainage Commission of

Charleston County, S. C, has been draining the lowlands in the

vicinity of the city of Charleston, but this work has been more or less

fragmentary. During 1906 the cooperation of this Office in extend-

ing this work was asked, and surveys have been made covering an

area of 3G square miles of Christ Church Parish and a part of St.

Andrews Parish. The surveys in the latter parish are not yet com-

pleted. Plans were also made for the complete drainage of a 300-

acre tract which may be used as a substation of the State experiment

station.

For a number of years the drainage of the Florida Everglades has

been under discussion, and the legislature of that State at its last ses-

sion created a drainage commission to undertake the drainage of the

State lands within the Everglades. This Office has been asked to

assist in this work, and is making survej^s to determine the feasibility

of making and maintaining channels to relieve the Everglades of

their surplus water. Along with these surveys observations of the

depth of soil and other conditions which will determine the agricul-

tural value of the lands drained are being made. The Everglades
cover an area of 4,000 square miles, or 2,500,000 acres, which promise

to be ver}^ valuable for the raising of sugar cane if they can be

relieved of the surplus water.

The tidal marsh lands along the Atlantic coast are estimated to

have an area of about 1.000.000 acres. Part of these lands are near

large cities, and would have a very high value for market gardening
and the raising of fruit if they could be protected from the inva-

sion of salt water and relieved of the water draining onto them from

higher lands. The reclamation of these lands requires the building

of levees to protect them from the sea and the providing of internal

drainage to remove the excess water coming from higher lands.

The removal of this internal drainage water requires the construc-

tion of tide gates which will allow the escape of water at low tide

and also the installation of pumping plants to remove the water

below the level of low tide. Plans for the drainage of a small area

of tide marshes on Long Island were made in 1906 and examinations

of a number of levees which had failed were made to determine the

causes of failure. A discussion of this subject is found on page 373.

The carrying out of drainage plans in most instances requires the

cooperation of a number of landowners, and it has been found by

experience that such cooperation can seldom be secured except under

drainage-district laws providing for the organization of the land-
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owners for the assessment of benefits and damages and for the levying
of taxes to pay for the works. The drainage experts of this Office

have rendered vahiable assistance to State legishitures in securing
laws which will successfully accomplish the objects sought.

PUBLICATIONS.

During the fiscal year ended June 30, 1900, there were printed
three bulletins and one circular on irrigation and drainage. These

contained 089 pages of new matter.

There were submitted for publication, but not printed during the

fiscal year, five bulletins, one Farmers' Bulletin, and one circular.

PROMOTION OF AGRICULTURAL EDUCATION.

The rapid growth of agricultural education in colleges and schools

and the rapid development of a sentiment favorable to the extension

of agricultural features of instruction in all rural communities have

been reflected in the increased demands made upon the Office of

Experiment Stations for advice and assistance. The work of the

Office in this connection has become so varied that it has been deemed
best to divide the educational work into two sections. One of these

deals with the agricultural colleges and schools, the other promotes
the interests of the farmers' institutes and other forms of itinerant

extension work in agriculture. In the appropriation act for this

Depai'tment for the current fiscal year Congress provided for an in-

vestigation and report u])on the organization and progress of agricul-
tural schools in this country and abroad, but did not provide adequate
funds for carrying on this work. Under such circumstances the edu-

cational work of the Office could not be developed in anywaj'^ pro-

portional to the increasing demands for this Avork. Arrangements
were made, however, to devote practically all of the time of the

Expert in Agricultural Education, I). J. Crosby, to this work, ami

to give him some additional clerical assistance. Tn this way it has

been possible to review the literature of agricuhure and prepare
125 abstracts of important text-books, manuals, and other jMil)liea-

tions on this subject for the de])arlment of agricultural education in

the Experiment Station Kecoi'd, to assist in outlining courses of study
for the Georgia and Maryland agricultural schools, to attend a

number of important conventions, take part in conferences on agri-
cultural edu(;ati()n and lecture at teachers' institutes on elementary
instruction in agriculture, and to coiuplete a few publications on

educational topics. The ammal summary of (he progivss of agri-
cultui'al education has been lufpared and is included in this report

(p. 213).
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At the invitation of the committee on graduate study of the

Association of American Agricultural Colleges and Experiment
Stations, the Director of this Office acted as dean of the Graduate
School of Agriculture which held its second session at the College
of Agriculture of the University of Illinois in July, 1906, and was
in every way successful. The number of students was larger than

at the first session of the school and a larger number of specialists

in agricultural education and research took part in the instruction

and the conferences.

The land-grant colleges have had larger funds, more students, and
more graduates than ever before, they have added materially to their

general and agricultural equipment, they have made progress in the

differentiation of agricultural instruction and the organization of

faculties of agriculture, including special faculties for extension

work, and several of them have undertaken well-defined work in the

preparation of teachers of agriculture for secondary and primary
schools.

Additional secondary schools of agriculture have been started in

connection with agricultural colleges. Private and denominational

colleges have begun to organize secondary courses in agriculture.
A new agricultural high school has been started in Maryland and
eleven have been provided for in Georgia, and many of the normal
schools are organizing agricultural courses. Progress has also been

made in the introduction of agriculture into the public secondary
and elementary schools and in the preparation of text-books, man-

uals, courses of study, and other aids for teachers and pupils in agri-
culture.

Agricultural education is making friends ever^^where. The Presi-

dent of the United States, the Secretary' ot Agriculture, the governors
of several States, the presidents of some of the great universities, and
other officials high in the councils of the nation have given public
utterance during the year to their belief in the instruction of the

masses of our rural people along agricultural lines. Xumerous bills

providing for additional Federal aid to agricultural education of

different grades have been introduced at the second session of the

Fifty-ninth Congress, and the State legislatures have given in several

States large, and in many States substantial, aid to agricultural

colleges and schools and to itinerant agricultural enterprises of edu-

cational nature. The Association of American Agricultural Colleges
and Experiment Stations, the American Association of Farmers'

Institute Workers, the Xational Grange, the National Farmers'

Congi'ess, and other large associations of educators and farmers

have adopted resolutions declaring in unmistakable terms their be-

lief in agricultural education, and their desire that it receive more
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liberal support. And the neAvspapers and periodicals all over the

country have given expression to public sentiment in these matters.

This Office is endeavoring to aid this movement as a general agency,

cooperating with the other branches of this Department, the State

agricultural colleges and experiment stations, and the State depart-
ments of agriculture and education. It is hoped that in this way it

may be possible to incorporate speedily in courses of instruction in

agriculture whatever useful results are obtained in the research work
of the Department and stations, to l)ring the results of experience in

agricultural education at home and abroad to bear on the problems
connected with the development of a system of public education better

adapted to the needs of our rural communities, and to enable the rural

people throughout the country to understand what is required to

make their schools more effective and to take proper measures for

the enrichment of country life and the permanent prosperity of

American agriculture.

FARMERS' INSTITUTES.

The Farmers' Institute Specialist has continued to aid the State

directors by distributing literature, attending meetings of representa-

tive farmers, delivering addresses before farm organizations, aiding
in the preparation of publications, perfecting the organization of the

work of the Office, and conducting correspondence. During the

year eleven States and the Province of Ontario were visited and

twenty addresses were delivered. In addition to his annual report he

prepared for the printer copy for the following publications: List of

the State Directors of Farmers' Institutes and Farmers' Institute

Lecturers
; Legislation Relating to Farmers' Institutes in the United

States; and Agricultural Instruction for Adults in Continental

Countries. Pie also aided in the editing of the Proceedings of the

Tenth Annual Meeting of the American Association of Farmers'

Institute Workers, and the Course in Cheese Makino- for Movable
Schools of Agriculture.
The Office is also cooperating with the Association of American

Agricultural Colleges and Experiment Stations in conducting inves-

tigations for the purpose of ascertaining to what extent extension

work in agriculture is being done by colleges, schools, State depart-
ments of agriculture and education, agricultural organizations, the

press, and other agencies throughout the United States. The Farm-
ers' Institute Specialist has been made secretary of the standing
connnitt<'e of (he association and has conducted a large part of the

correspondence relating to this investigation."

n For :i n>iiorl i)f lliis coiiiinittee see U. S. Dopt. .Afxr.. Office of Experiment Sta-

tions Circ. 72.
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To supplement the farmers' institutes by providing more definite

instruction on particular agricultural subjects the Office has under-

taken the preparation of short courses of from ten to twenty lessons

on a few selected topics especially adapted to different localities to be

given under the direction of competent instructors. In pursuance of

this policy a course in cheese making for movable schools of agricul-

ture, prepared b}^ L. L. Van Slyke, of the New York State Agri-
cultural Experiment Station, consisting of fourteen lectures with

references and a corresponding number of practice exercises, has been

published as a bulletin of this Office, and arrangements have been

made for the preparation of five other courses of a similar character.

Great care is being exercised in the preparation of these courses to

have them in proper pedagogic form. The difficulty of condensing
the courses into comparativel}' few lectures, at the same time insuring
their reasonably complete treatment, is partially overcome by the lib-

eral use of references to literature which will furnish a selected course

of collateral reading following each lecture and preceding each prac-
tice exercise. Such itinerant schools of instruction have proven very
successful in several European countries, and it is believed that they
can be made to serve a very useful purpose in this country in supple-

menting present agencies for the wider dissemination of agricultural

knowledge.
The statistics of farmers' institutes in the United States as com-

piled by the Farmers' Institute Specialist are included in a report

given on page 301. According to these statistics institutes are now

organized in all of the States and in all of the Territories excepting
Alaska. Institute meetings were held in all of the States excepting

Florida, Nevada, and Washington and the Territory of New Mex-

ico. The failure of the legislatures in these States and in this Ter-

ritory to provide for the maintenance of the institutes accounts for

their temporary discontinuance.

The total number of institutes held was 3,409 and the total number
of sessions 11,409. The total attendance at these institutes was

1,299,172, an increase of 403,980 over the attendance of the previous

year. The average number at each session was 114. The appropri-
ations for institute purposes amounted to $269,672. Fifteen States

reported round-up meetings, with an attendance of 24,598 ;
19 States

held special institutes, attended by 85,762; 13 States reporting upon
agricultural trains give an approximate attendance upon these trains

of 215,890. The aggregate attendance for the year, including the

regular institutes, the round-up meetings, special institutes, and rail-

road specials, was 1,625,422. The number of institute lecturers in-

creased from 995 in 1905 to 1,225 in 1906. Of these 342 were sup-
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plied by the agricultural colleges and experiment stations, and they

contributed 3.119 days of time to lecture work.

The holding of examinations for farmer boys, with prizes ad-

mitting to the short course at the State agricultural college; peri-

patetic teachers of agriculture Avho visit rural schools and give in-

struction; railroad trains sent out as emergency specials; field dem-

onstration meetings; the organization of agricultural sections in

teachers' institutes; conducting stock and gi-ain judging schools;

the assignment of representatives of county school departments to

participation in institute work, and the enlargement of schools of

instruction for farmers' institute workers are some of the new fea-

tures of progress in ^he institute work of 1906.

The Eleventh Annual Convention of the American Association of

Farmers' Institute Workers was held in Baton Rouge. La.. November

12-14, 1906, and was attended by 116 delegates representing 37 States

and Territories and 4 of the Provinces of Canada. The proceed-

ings of this convention have been 2:)ublislied as a bulletin of this

Office (seep. 310).
In order that the Office may be in position to act efficiently as a

central rallying point and clearing house for the movement for wider

diffusion of education among the masses of our I'ural population,

it is necessary that the funds for its maintenance shall l)e largely

increased. When this is done it Avill be possible to aid the State

departments of agriculture and the agricultural colleges and ex-

periment stations in increasing the efficiency not only of the farmers'

institutes, but also of other forms of extension work in agricultural

education w^hich may be of value in connection with our educational

system.
In order to do this there is needed a force of experts to devote

themselves to the study of the pedagogical problems involved in

agricultural extension work; to consult and cooj)erate with the State

authorities and leaders in education; to prepare publications, charts,

and illustrative material for use in extension work, and to make

demonstrations of proper methods for such work before representa-

tive assemblies in the various States.

PUBLICATIONS.

The publications of the Office may be conveniently grouped in four

main classes: (1) Experiment Station Record, which gives a tech-

nical review of the current literature of agricultural investigation

throughout the world
; Experiment Station AVork. which is pub-

lished periodically in the Farmers' Bulletin series of the Department
and gives a popular summary of some of the more salient practical
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results of the work of the experiment stations
;
and a monthly list of

experiment station publications, which is now regular^ published by
the Office. (2) Publications relating to the food and nutrition of

man, reporting or based upon the results of nutrition investigations

conducted under the auspices of the Office. (3) Publications relat-

ing to irrigation and drainage, giving the results of the irrigation

and drainage investigations of the Office. (4) Miscellaneous pub-

lications, including those relating to agricultural education in gen-

eral, as well as farmers' institutes, proceedings of the Association of

American Agricultural Colleges and Experiment Stations and of the

American Association of Farmers' Institute Workers, annual reports

of the Director of the Office of Experiment Stations, the Card Index

of Experiment Station Literature, and similar publications.

During the past fiscal year the Office published 71 documents, not

including revised reprints, separates, etc., aggregating 5,128 pages.

These documents include 11 numbers of the Experiment Station

Record, 1 bulletin of the Alaska Experiment Stations, 14 technical

bulletins, 3 bulletins of the Porto Rico Experiment Station (English

and Spanish editions), 5 bulletins of the Hawaii Station, 2 reports,

10 Farmers' Bulletins (including 6 numbers of the subseries Experi-
ment Station Work), 5 circulars, and 5 articles for the Yearbook of

the Department. Two other numbers of the Experiment Station

Record, 6 technical bulletins, 1 report, 1 bulletin each of the Alaska

and Hawaii stations, 2 Porto Rico Station bulletins, 1 Farmers'

Bulletin, 1 circular, and several miscellaneous documents containing

about 1,500 pages were prepared and submitted for publication before

the close of the fiscal year. Copy for 1,200 cards of the index of

experiment station literature was prepared during the year. The

number of index cards distributed has reached 26,900. The amount

received from the sale of index cards during the year was $195.97.

The policy of reprinting separates of individual articles contained in

larger reports has been continued with satisfactory results. Thirty-

three such separates, aggregating 1,269 pages, have been reprinted in

editions of varying size to meet the actual demands for the articles.

Several of the earlier technical and Farmers' Bulletins of the Office

were exhausted during the year and were reprinted, in many cases

with complete revision or more or less additions and corrections.

Eleven of the earlier numbers of the Experiment Station Record were

reprinted in limited editions to complete sets.

The report of the Department Editor for 1906 shows that 2,304,750

copies of the publications of this Office were issued during the past

fiscal year, of which 2,025,000 were Farmers' Bulletins.
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INCOME.

The income of the Office (hiring the past fiscal year, derived wholly
from appropriations by Congress, was as follows :

For the general business of the Office (including fanners' institutes)— $55, 700

For the Alaska Experiment stations 18,000

For the Hawaii Experiment Station^! 15.000

For the Porto Rico Experiment Station 15.000

For nutrition investigations 20,000

For irrigation and drainage investigations 74.200

Total 197, 900



WORK AND EXPENDITURES OF THE AGRICULTURAL
EXPERIMENT STATIONS.

By A. C. True and E. W. Allen.

The year 1905-6 was one of unusual activity among the experiment
stations. The increased State api^ropriations received by several of

the stations provided for the enlargement of their work and the intro-

duction of new features, and the passage of the Adams Act increasing
the Federal appropriation necessitated a large amount of prelim-

inar}^ work in the way of perfecting plans, adjusting the working

force, providing facilities, etc.

The passage of this act was not only the most important event of

the year to the experiment stations, but was the most significant and

far-reaching event of any year since the stations were established.

It marks a distinct era in the life of the stations and in agricultural

investigation. It not only provides increased funds for the station

work, but it stipulates that this shall be of advanced character. It

has served to draw attention sharply to a consideration of what con-

stitutes scientific research in agriculture as distinguished from the

mere acquisition of empirical knowledge. The result has been a

general uplift in the conception of the duties and responsibilities of

the stations, and a stimulation of activity in all the more advanced

lines of investigation. The stations were in great need of additional

funds for the development of their work to meet the popular demands

upon them; but the most imperative need of agriculture was for

research of a thorough and fundamental character, to lay the founda-

tion for intelligent and improved practice. The activities of the

stations had led up to this and had made it imperative if the stations

were to keep abreast of the demands upon them.

An inevitable result has been the setting of a higher standard of

qualifications in station workers, a more general realization of the

prime importance of the worker in investigation, and the necessity
of a broad and thorough scientific training as preparation for this

work. It is now realized as never before in the history of the sta-

tions that the first requirement is for well-trained men capable of

planning and successfully carrying on the work of the various de-

partments; and as the supply of men with such qualifications was

considerably below the demand, there was a considerable shifting of

294b—07 4 49
'
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men from one station to another when the new departments came to

be organized. A larger number of men thoroughh' trained as agri-

cultural investigators is the greatest need of agricultural investiga-

tion to-day, and the provision for this advanced work which has been

made by the Adams Act will stimulate men to prepare themselves

for this field of activity.

One of the tendencies of recent years has been to restrict the in-

struction given by the station force to a small amount, leaving
them free to devote their best energies to experiments and investiga-

tion. In several instances there has been a movement toward pro-

viding a ])ractically separate staif for the station work, whose mem-
bers should be either entirely free from teaching or only called upon
for a small amount of advanced instruction. This tendency has been

increased by the passage of the Adams Act and the provision for a

larger amount of research, for it is recognized as impracticable for a

man to carry on the two kinds of work with equal efficiency. For

administrative reasons, also, the provision of a force of men whose

duties are primarily connected with the station is often an advantage.
The time is past when the needs of the station work can be satisfied by

consulting experts or those who give only fragments of time to it,

and with the increased appropriations which are now being received

from the General Government and from tlic States, there seems every
reason w^hy the station work should be organized on the basis of the

greatest efficiency, irresj^ective of the instruction work of the college.

PROGRESS OF THE STATIONS.

The States as well as the General Government have recognized the

increasing importance of the station work and its local value. This

is evidenced by increasing special appropriations for maintenance

and by liberal approjiriations for buihlings.

The Xew Jersey Station was placed in charge of an appropria-
tion of $350,000 for work looking toward the extermination of the

mosquito, and in Kentucky a feed-inspection law went into operation

which, it is expected, will yield the station about $15,000 a year. In

Illinois, where the station has received $05,000 a year for several

years, the amount was increased by $10,000. In Iowa over $80,000

was given, mainly foi- extension of the dairy :ind live-stock work.

The Ohio Station received $100,900 for (he biciuiial period; the Min-

nesota Station. $:'.7.000: Nebraska, $-J0.0()0: Missoliri, $15,000, and

Utah, $i!l.O()0. Iji .Mai'vland the aimual apjirojn-iation was increased

from $5,000 to $10,000, and $4,000 was given for horticultural experi-

ments. In all, the stations received from the States and other sources

than llic Federal a|>|)r()|)iMn( inn a total of $1,057,40'2.1l'. making the

jrrantl total from State and Federal sources $'J,017,-402.12.
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Agricultural buildings, to be used by both the colleges and the

stations, were either appropriated for or comj^leted during the past

year in Idaho, Iowa, Minnesota, New York, Oklahoma, Vermont,
and Virginia. The Iowa building is expected to cost when com-

pleted $275,000. The Cornell building is being constructed in parts,

with a State approj^riation of $300,000. A considerable number of

other buildings for special departments were also provided. Among
these are a horticultural hall in Kansas, a chemical building in

North Dakota costing $48,000, a dairy building in Mississippi, a

$40,000 building for the botanical department in Massachusetts, cat-

tle and hog barns and a farm mechanics building in Missouri, and
an insectary in Minnesota.

The Florida Station w^as moved during the year to its new loca-

tion at Gainesville, and although this has involved some temporary
interruption of the station work, it is believed that its new plan of

Avork will eventually prove of greater benefit to the varied agricul-
tural interests of the State. In California a farm has been acquired
in the Sacramento Valle}^, which will be used by the college and sta-

tion jointly, adding quite materially to the facilities of the station.

The main building of the University of Idaho was destroyed in the

spring of 1906, and with it the offices, laboratories, collections, and

library of the station. A new agricultural building is in process of

erection, which will afford improved facilities for the station.

The additions to the equipment of the stations in 1906 included

buildings valued at nearly $170,000, and amounted in the total to

approximately $347,000.

SOME FEATURES OF STATION WORK.

The breeding of plants for improvement in quality or yield, for

adaptation, resistance to disease and drought, and for various other

jjurposes continues to occupy much attention. The results of this

work have aroused popular interest in it, and it is looked to as a

means not only of raising the quality and yield, but of extending

farming in the drier regions and of adapting special crops to new
localities.

The improvement of seed corn by selection and by greater attention

to general quality has resulted in great benefit in the corn-growing
regions, and out of it has grown a widespread interest in breeding
for some sj^ecial qualities. The work has spread to a great variety
of other crops and caused attention to be given to the kind of seed

used.

The breeding work has also taken account of the use to be made of

the crop, its suitability, and its adaptability to the demands of the

market. This has led to studies of the milling and baking qualities
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of wheat, for whicli luiiiialure Hour luilLs and bakeries have been in-

vStalled, to the making of macaroni from durum wheats, and the like.

The use of sweet potatoes for starch making and tests of the special

qualities of the product, studies of the drying of hops for the market,
and the making of sugar from specially bred cane are other examples
of this technok)gical investigation which is becoming a conspicuous
feature of station work. This is simply in pursuance of the logical

contention that a broad conception of agricuUural investigation and

of the means of advancing agricultural interests involves a con-

sideration of the best utilization of farm products, as well as the most

efficient and economical methods of production.
In connection with the most important feature of agricultural

technology, namely, dairying, there has been much progress during
the past year in improving the sanitar}' condition of market milk,

in determining the practicability of the milking machine, in the

American manufacture of Camembert and Roquefort types of cheese,

which are now extensively imported from abroad, and in demon-

strating the value of cold storage for cheese, especially as applied to

products which would otherwise be of a very low grade. The Wis-

consin Station has demonstrated the practicability of recovering the

fat from whey at Sw'iss cheese factories as whey butter, the i)ractice

of which would add $150,000 a year to the value of dairy products in

that State alone.

The extension of the area of general agriculture or of special crops
is also a notable feature of station work. The development of dry

farming has received a great impetus in recent years, and the com-

mercial features of this development have been much in evidence.

The stations have had a very active part in working out the crops
and culture methods for these dry areas, and have been supported

by State appropriations which ha\(' enabled them to maintain many
branch farms and demonstration fields. Their work is undoubtedly

contributing in large measure to a safe and sane solution of arid

farming, which is fraught with grave danger to the uninformed
settler.

The date-palm orchai'd in Ai'izona, iu cooperation with the Bureau

of riant Industry, yielded a crop of about ;i,()()() pounds of dates this

year, which were pronounced of excellent quality'.

The Arkansas Station has demonstrated that as far north as the

central |)()rti(tn of the State rice can be grown w ith success on prairie
lands under irrigation. Stands of alfalfa and I'ed clover are now
secnrccl in ninny localities of the Northwest whei'i' pi'ior to station

investigations u\h)U the subject ellorts to grow these crops were

generally regarded as useless. The area of successful cultui'e of

alfalfa has also been largely extended in tlu' East. In Oklahoma,
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where Bermuda grass grown from seed is a failure, the station has

selected hardy strains of this plant and has worked out an easy
method of proi^agating it by means of sod planting.
The improvement of tobacco b}^ breeding, its culture, and its cur-

ing are receiving attention from a number of stations, with note-

worthy results. A new method of corn culture, which diminishes the

size of the stalk by stunting the growth in the early stages by with-

holding cultivation and fertilizers, has been tested with success by
several of the stations in the South. Under certain conditions the

method appears to give increased yields of corn, with much less

fodder.

The large amount of attention to problems relating to the soil and
to soil fertility is one of the newer developments in station work.

This work is not confined to systems of management, rotations, cul-

ture, and the economical use of fertilizers, but extends to funda-

mental studies of such factors as humus, humus formation, the biol-

ogy of the soil, the agency of micro-organisms in rendering materials

available to plants, the associative action of these organisms, and a

variety of other questions of first importance to a clearer understand-

ing of this great subject. In several States appropriations have been

made for soil surveys, including a study of the soil types. These

studies are usually supplemented by field experiments to determine

the methods of improvement, carried out on various soil types and in

pot cultures at the station. Closely related to this work is the study
of inoculation for legumes, which has been in progress for some time

and is continued to learn more about the conditions of inoculation

and the cultures, the effect of nitrogen assimilation upon the compo-
sition and growth of the plant, and a variety of other questions.
The concerted action throughout the Southern States under the

cooperation of the Bureau of Animal Industry and with a Federal

appropriation, looking to the eradication of the tick transmitting
Texas fever, is a very important development in its jDractical and
scientific aspects. This effort grew in large measure out of the initi-

ative of the stations in working out methods for successful eradication

and in arousing public interest in the matter. The stations are tak-

ing an active part in this work and are contributing by their labora-

tory studies of the tick's habits, as well as b}^ assistance in actual

eradication.

The year has been marked by increased attention on the part of

the stations to the scientific study of farm sanitation in farmhouse,

stable, and dairy, and there has been further growth of the tendency
toward the development of more advanced studies of the funda-
mental principles of the nutrition of farm animals, as exempli-
fied probably in their highest form in work with the respiration
calorimeter.
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The amount of work done over the several States is constantly in-

creasing. A part of this is through branch stations maintained by
State appropriation, a part through temiv)rary stations, and a great
deal through direct cooperation with farmers. In Illinois investi-

gations on soil fertility problems are conducted at no less than 25

places. The Indiana Station carries on cooperative experiments with

over 700 farmers, representing each of its 92 counties. In Missouri

corn improvement work is conducted with over 100 farmers, and in

Nebraska there is cooperative work with about 1,800 farmers. In all

the States the stations are working in direct contact with their con-

stituents and are having a great influence on the improvement of their

practice.

DISSEMINATION OF INFORMATION.

During the year the stations published 418 circulars and bulletins,
and 45 annual reports, aggregating 17,501 pages, and amounting to

y,000,000 copies. In addition to this, a large number of more fugitive

publications Avere issued, i^opular articles prepared for farm papers,
and the like. The stations, as a rule, report rapidly growing mailing
lists and increasing correspondence, and in some cases the demands
of this nature have been more than they could meet. The publica-
tions of the stations are widely referred to in the agricultural press
and in modern books on agricultural topics, so that the station, work
as a whole is being given wide publicity and is exerting a widespread
and potent influence.

The special train continues to be an import^int means of reaching
the farmer and teaching better methods. This has been operated

extensively in the Middle Western States for several years, notably in

Illinois, Indiana, Iowa, Kansas, and Nebraska, niid during the last

year or two lias been introduced in llic Kast. in Maryland and in

New England. The ])opularity of tlu>se (rains has been as great in

the East as in the West, and the results i)r()bably equally important.
But to adequately j^rovide for (he wieler dissemination of infor-

mation among the farming i)e()])le and (he introduction of improved
methods, earnest efl'orts are being niadi' to establish agricultural
extension woi-k, organized as a special branch of the agricultural
work and on such a liasis as to relievi' (he stations of nnieh of the

burden which- now rests n|)on them. This t'xtension work is recoo--

nized as strictly <'(luea(ional in chai-acter. and heiire not coming prop-

erly within tlie -colic of the elation when carrieil on svstematicallv ;

and its grade and methods di tlerent iate it Irom that of (he colleo-e

work projHT.

In Iowa an e.\(ension department lias been organized unclei' a

State appropriation and is in acti\e operation. It has a corps of
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workers of its own and supplements the work of both the college

and the station, extending the influence of both. Such a depart-
ment can render the work of a station more efficient by relieving it

of certain miscellaneous duties, and make it more effective by carrying
the results directly to the farmer.

STATISTICS OF THE STATIONS.

Each of the States and Territories, including Alaska, Hawaii, and

Porto Rico, has at least one experiment station receiving Federal

aid. In Connecticut, New Jersey, New York, Hawaii, Missouri,

Alabama, and Louisiana separate stations are maintained wholly
or in part by State funds or by private contributions. A number of

substations or branch stations are also maintained in several States.

Excluding the substations, there are now GO stations in the United

States, 55 of which receive appropriations provided for by acts of

Congress. These stations have in their employ 950 administrative

officers and scientific workers.

The total income of the stations maintffined under the act of 1887

during 1906 was $2,017,492.12, of which $960,000 was received from

the National Government, and the remainder, $1,057,492.12, from

State governments, individuals, and communities, fees for analyses
of fertilizers, sales of farm products, and miscellaneous sources. In

addition to this, the Office of Experiment Stations had an appropria-
tion of $197,900 for the past fiscal year, including $18,000 for the

Alaska experiment stations, $15,000 for the HaAvaii Experiment Sta-

tion, $15,000 for the Porto Rico Experiment Station, $20,000 for

nutrition investigations, $74,200 for irrigation and drainage investi-

gations, and $5,000 for farmers' institutes.

INSPECTION OF THE STATIONS.

The inspection of the operations of the experiment stations has

continued to be one of the most important features of the work of

the Office. In this the Office represents the Department in the gen-
eral administration of the funds given by the Federal Government,
and seeks to promote the work of the stations in a broad way.
The inspection is of broader character than the term would imply.

It is not confined to an examination of the accounts and a scrutiny of

the financial reports, but extends to the various activities of the sta-

tions and to their relations to other agencies in the State. This

diversity is practically necessitated by the terms of the law which

places the general supervision of the stations in the hands of the

Secretary of Agriculture. This stipulates that in addition to pre-

scribing the form and detail in which the expenditures shall be
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reported, he shall "
ascertain whether the expenditures under the

appropriation
* * =i=

a^.p jj^ accordance with the provisions of

the said act" (the Hatch Act), and shall make a report upon these

matters to Congress.
The determination of the legality of the expenditures involves a

consideration of the whole business and work of the stations, their

efficiency, relations, and general influence, for no fixed rules can be

laid down as to the kinds of supplies which may be purchased, the

amounts which may be spent for salaries, for administration, for

labor, for heat and light, and other expenses of maintenance. These

are all incidental to the carrying out of the purposes of the act, and
hence the determination of whether these purposes are being realized

requires the general consideration of the administration, the work,
and the influence of the stations in each individual case. A station

might comply with the letter of the law so far as its expenditures
were concerned, and its work still be of a negative value, and hence

the kind and amount of work in progress, the methods of procedure,
and the results which are being obtained are gone over in considerable

detail on the occasion of the annual visits to the stations.

The relation of the stations to the colleges of agriculture with

which they are connected also receives careful attention, especially
the division of salaries of station men who are also instructors in

the college, the purchase of equipment, maintenance of buildings,
live stock, farms, orchards, etc. The prime functions of the colleges
and the stations are distinct, and each have appropriations espe-

cially for their l)enefit. Although the operations of these institutions

necessarily run into each other and overlap to a considerable extent,
it is found feasible and practicable to separate the legitimate expenses
of each class so that the P^ederal funds of the stations will be used

exclusively for station work', and not in ihi' general maintenance of

facilities for teaching. (Jreat progress has been made in this dif-

.ferentiation and tlie attitude of the colleges is very generally liberal.

There arc numerous adjustmt'nts between the colleges and the sta-

tions whicli could not l)e insisted upon under the law, but have to

be brought about by an api)eal to good policy and the interests

involved; and these things are ob\ iously Ijcst accomplished through
personal conferences. A very material change of attitude has been
effected in mnncrous instances, which is working to the advantage of

the stations in greater liberality or a more favorable arrangement
of teaching duties or in other ways.
Another point of inquii-y is as to the inspection work of various

kinds which is assigned to the stations by State laws. This inspec-
tion includes a great varietv of materials such as foods, feedino-

stuffs, fertilizers, insecticides. i)aints, nursery stock, seeds, etc. It has
a rather intimate relation to the general functions of the stations.
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and it is often an advantage to the stations in that it helps to bring
them into closer relations with the farmers and to establish them

more firmly as agencies for their protection from fraud, as well as

for the working out of their agricultural problems. But since this

service is purely State police work, the Department has held that

the Federal funds should not be used for it, and that it must be so

organized as not to interrupt or interfere with the activity of the

stations in their more legitimate field. As the States have not

always made adequate provision for this inspection work, the rela-

tion of the stations to it has required quite constant attention.

The position which the stations occupy leads them to be called

upon for a variety of other services not within their legitimate do-

main, and the restrictions placed about the Federal funds by the

Department have served to hold these demands in check. The at-

tempt is made, w^hile taking a broad view of the functions -of the

stations under the Hatch Act, to see that their funds, as far as the

Federal appropriations are concerned, are restricted quite closely

to expenses directly connected with the work of experimentation and

investigation and the dissemination of the results. The Hatch Act
is so broad in its language that without a quite close construction

the funds might readily be dissipated for a variety of work, undoubt-

edly useful to the people, but which would in a large measure pre-
vent the stations from realizing their true function. While the De-

partment's construction has not been free from objection, its position
is now generally recognized and has helped greatly in convincing the

States that they must assume the burden of certain kinds of work.

In a general way the insj^ection of the stations is going on through-
out the year. The annual visitation is the most important means of

keeping informed as to the station work and business, general condi-

tion and progress, plans for the future, and the like; but there is

steady correspondence with the stations throughout the year upon
matters of policy, progress of work, use of funds, etc. And at the

end of the 3^ear the financial reports are carefully examined in the

light of the inspection reports and other data. This examination

involves a considerable amount of work, as it can not be assigned to a

purely clerical force, and requires much correspondence in order

that the approval or disallowances maj^ be made on an intelligent
basis. But taken in connection with the general attitude of the

Department, it has prevented dissipation of the Federal funds and
has resulted in a steady development of the stations in point of

efficiency, grade of work, and concentration of effort. The wisdom
and advantage of this are now recognized by station officers and
workers generally, who have found in the Office a champion of their

cause and a promoter and defender of their highest interests.
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In another capacity the Office serves as a central agency of the

stations, being in advisory relations with them to a constantly increas-

ing extent. This is promoted by its broad knowledge of the general

conditions in the States, the trend of development in relation to agri-

cultural experimentation and education, and the needs of this work.

It has stimulated State appropriations to supplement Federal funds,

especialW for practical demonstrations, the application of known

facts to local conditions, the maintenance of branch stations, and the

like. It has set up a high standard for the station work, has urged
the provision of improved facilities for that work, and pointed out

the requirement for thoroughly trained men on the station staffs. On
account of its acquaintance wdth the station workers as a whole, and

with the character of their work apart from that which had reached

publication, it has been able to offer much assistance to stations in

recruiting their forces with men adapted to their needs.

In its relations with the stations, therefore, the Office lays quite as

much stress upon stimulating the stations to develop along lines of

increasing efficiency and usefulness as it does upon the inspection of

their funds to guard against their being diverted from proper uses.

Its functions in this respect were given increased importance by the

passage of the act of March 16, 1900 (popularly knoAvn as the Adams

Act), which also conferred upon the Department larger authority in

the administration of the funds appropriated.

THE ADAMS ACT.

The text of the Adams Act is as follows:

AN ACT To provide for ;in incivasivl iimmal appropriation for agricultural experiment
stations and re;i:iilalintr tlie expenditure thereof.

Be it enacted hy the Senati and Jloiisc of Representatlces of the United States

of America in Congress assembled. That there shall he. and herehy is, annually

appropriated, out of any money in the Treasury not otherwise a])propriated,

to he ]K\\(\ as hereinafter provided, to each State and Territory, for the more

complete endownient and niainlen.-mce nf ;ii,'rirn!tural experiment stations now
estahlished or whieh may hereafter i)e estahlished in aecordance with the act

of Congress aiiproved March second, eighteen hundred and eighty-seven, the

sum of five thous.nnd dollars in addition to the sum named in said act for the

'year ending .Iiiiic thirtieth, niiirtecii h\iiidred and six, and an anniial increase

of the amount t)f such .•ipi)roi)riation theri'after for five years hy an additional

sum of two thousand dollars over the ]ireceding year, .and the annual amount
to he paid thereafter to each Stat*' and Territory shall he thirty thousand dol-

lars, to he ,i])i>lied only to i>aying the necessary expenses of conducting original

researi'hes or «'xperiments Itearinu' direelly on the agricidtnral industry of the

Ignited States, having due regard to the varying conditions and needs of the

respective States or Territories.

Sec. '_*. That the sums herehy apiiroj""';'*""'! to the States and 'I'crritorles for

the further endowment and snppoi'l of agricidtur.al exi>criment stations shall

be annually paid in equal tjuarterly payuiouts ou the iirst day of January, April,
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Jul}', and October of each year by the Secretary of the Treasury, upon the

warrant of the Secretary of Agriculture, out of the Treasury of the United

States, to the treasurer or other officer duly appointed by the governing boards

of said experiment stations to receive the same, and such officers shall be

required to report to the Secretary of Agriculture on or before the first day of

September of each year a detailed statement of the amount so received and of

its disbursement, on schedules prescribed by the Secretary of Agriculture. The
grants of money authorized by this act are made subject to legislative assent

of the several States and Territories to the purpose of said grants : Provided,
That payment of such installments of the appropriation herein made as shall

become due to any State or Territory before the adjournment of the regular
session of legislature meeting next after the passage of this act shall be made
upon the assent of the governor thereof, duly certified by the Secretary of the

Treasury.

Sec. 3. That if any portion of the moneys received by the designated officer

of any State or Territory for the further and more complete endowment, sup-

port, and maintenance of agricultural experiment stations as provided in this

act shall by any action or contingency be diminished or lost or be misapplied,
it shall be replaced by said State or Territory to which it belongs, and until so

replaced no subsequent appropriation shall be apportioned or paid to such State

or Territory ; and no portion of said moneys exceeding five per centum of each

annual appropriation shall be applied, directly or indirectly, under any pretense

whatever, to the purchase, erection, preservation, or repair of any building or

buildings, or to the purchase or rental of land. 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 operations, including a statement of receipts and expenditures, a

copy of which report shall be sent to each of said stations, to the Secretary
of Agriculture, and to the Secretary of the Treasury of the United States.

Sec. 4. That on or before the first day of July in each year after the passage
of this act the Secretary of Agriculture shall ascertain and certify to the

Secretary of the Treasui'y as to each State and Territory whether it is comply-

ing with the provisions of this act and is entitled to receive its share of the

annual appropriation for agricultural experiment stations under this act and
the amount which thereupon each is entitled, respectively, to receive. If the

Secretary of Agriculture shall withhold a certificate from any State or Terri-

tory of its appropriation, the facts and reasons therefor shall be reported to

the President 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 shall so desire, appeal to Congress from the determination of the Secretary
of Agriculture. If the next Congress shall not direct such sum to be paid, it

shall be covered into the Treasury ; and the Secretary of Agriculture is hereby

charged with the proper administration of this law.

Sec. 5. That the Secretai-y of Agriculture shall make an annual report to

Congress on the receipts and expenditures and work of the agricultural experi-
ment stations in all of the States and Territories, and also whether the appro-

priation of any State or Territory has been withheld ; and if so, the reason

therefor.

Sec. G. That Congress may at any time amend, suspend, or repeal any or all

of the provisions of this act.

Approved, March 16, 1906.

Under the provisions of this act the several States and Territories

each received $5,000 last year, making a total of $-240,000. As the
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act passed late in the year, only a short time remained in which to

plan for the expenditure of this fund, and this period was mate-

rially lessened by events following the passage of the act, the history
of which is necessary to an understanding of the use made of the

funds in 1906.

HISTORY OF FIRST YEAR'S APPROPRIATION.

Immediately upon the signature of the bill by the President tele-

grams were sent to all the stations notifying them of this fact, and
the following circular letter was then mailed :

March 20. 190G.

Dear Sir : You are doubtless informed of the passage of the Adams bill and
its signature by the President, making it a law. The funds of this year will

become available to the several States and Territories upon the assent of the

legislature to the provisions of the act, or of the governor in case the legis-

lature is not in session. This assent should be forwarded to the Secretary of

the Treasury, and should designate the beneficiary of the fund and the rate of

division in States where it is to be divided. The treasurer or officer of the

board designated to receive the fund should qualify by furnishing the usual

credentials. As payment of the fund is to be made upon the warrant of the

Secretary of Agriculture, a copy of the assent sent to the Secretary of the

Treasury should be forwarded to this Office in order that the initial steps may
be taken.

I inclose a copy of a circular letter from the Secretary of Agriculture, re-

lating to the Adams Act and its administration. [See beyond.] Copies of the

act will be mailed as soon as printed, aud the new financial schedules will fol-

low a little lattT. These will necessitate a separate account being kept of the

Adams fund, but the classification of expenditures will remain unchanged.

Very truly, yours,

E. W. Allen,

Acting Director.

Some weeks later it was learned that the Secretar}' of the Treasury
had called upon "the Comptroller for a decision as to whether the

initial appropriation under the act became available in the fiscal

year 1900, and that the Comptroller had indicated an adverse opin-
ion. This fact was communicated to the stations in the following
circular letter, which had the effect of suspending plans for using the

fund :

April 21. inOC.

To the Directors of the Agricultural Experiment Stations :

Doubt has arisen as to whether the stations will receive any portion of the

Adams fund this fiscal year. The Comptroller has under consideration the

question whothor the act apiilies to the present fiscal year, and has indicated an

adverse opinion. In view of the present uncertainty, stations are warned

against incnrriii.t: expense under this new tiiiid nntil the matter has been

settled.

Very truly, yours, . A. C. True, Director.
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The opinion of the Comptroller upon the points raised by the

Secretary of the Treasury is as follows :

April 7, 1906.

The honorable the Secretary of the Treasury.

Sir : In your communication of March 27, 1906, you request an expression of

my views upon the questions which you therein present as follows :

I have to invite your attention to "An act to provide for an increased annual

appropriation for agricultural experiment stations and regulating the expendi-

ture thereof," approved March 16, 1906, copy inclosed ; and in connection there-

with to "An act donating public lands to the several States and Territories

which mav provide colleges for the benefit of agriculture and the mechanic arts,"

approved July 2, 1862 (12 Stat., p. .503) ; and to "An act to establish agricultural

experiment stations in connection with colleges established in the several States

under the provisions of an act approved July 2, 1862, and of the acts supple-

mentary thereto," approved March 2, 1887 (2-1 Stat, p. 440).

Relative to the provisions of the act of March 16, 1900, the views of the

Comptroller are requested as follows :

1. The annual appropriation for experiment stations having already been

made for the fiscal year 1906 in the agricultural act of March .3, 190.5 (.33 Stat.,

p. 881), including appropriations for Alaska. Hawaii, and Porto Rico, does the

first annual increase of .$5,000 for each State and Territory become available for

the fiscal year 1906, with yearly increase thereafter, as provided in the act, up^
to the maximum of $.30,000; and does said act of March 16. 1906, provide for a

specific annual appropriation from the Treasury for the full sums to be paid
each State and Territory?

2. As Alaska. Hawaii, and Porto Rico appear not to have established col-

leges for agriculture and the mechanic arts in accordance with the act of July

2, 1862, yet have established experiment stations under approjiriations made
annually for several years in the agricultural appropriation acts, does the act

of March 16, 1906, apply to those stations?

The bill reads :

That there shall be. and hereby is, annually appropriated, out of any money
in the Treasury not otherwise appropriated, to be paid as hereinafter provided,
to each State and Territory, for the more complete endowment and maintenance
of agricultural experiment stations now established or which may hereafter be

established in accordance with the act of Congress approved :March second,

eighteen hundred and eighty-seven, the sum of five thousand dollars in additiou

to the sum named in said act for the year ending June thirtieth, nineteen hun-

dred and six, and an annual increase of the amount of such appropriation there-

after for five years by an additional sum of two thousand dollars over the pre-

ceding year, and the annual amount to be paid thereafter to each State and

Territory shall be thirty thousand dollars, to be applied only to paying the

necessary expenses of conducting original researches or experiments bearing

directly on the agricultural industry of the United States, having due regard to

the varying conditions and needs of the respective States and Territories.

Sec. 2. That the sums hereby appropriated to the States and Territories for

the further endowment and support of agricultural experiment stations shall

be annually paid in equal quarterly payments on the first day of January, April,

July, and October of each year by the Secretary of the Treasury, upon the war-
rant of the Secretary of Agriculture, out of the Treasury of the United States, to

the treasurer or other otticer duly appointed by the governing boards of said

experiment stations to receive the same, and such oflicers shall be required to

report to the Secretary of Agriculture on or before the first day of September of

each year a detailed statement of the amovuit so received and of its disburse-

ment, on schedules prepared by the Secretary of Agriculture. The grants of

money authorized by this act are made subject to legislative assent of the several

States and Territories to the purpose of said grants: Provided, That payment of

such installments of the appropriation herein made as shall become due to any
State or Territory before the adjournment of the regular session of legislature

meeting next after the passage of this act shall be made upon the assent of the

governor thereof, duly certified by the Secretary of the Treasury.
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This bill became a law ou the ir.th of March. 190ti. While its language is

somewhat obscure ou the questious raised by you, yet reading the bill as a whole

it appears to be reasonably certain that the first annual increase of $5,000

therein provided for the agricultural experiment stations for the States and

Territories is not available for the present fiscal year 1!)0(). It is found in an

independent act, not in a regular annual ai)pr(ii)riation bill. It is provided in

section 3 of the act
" that the sums hereby appropriated

* * * shall be

annually paid in equal quarterly payments on the first day of January, April,

July, and October of each year * * *." it would be a physical impossibility

to comply with this provision for the present fiscal year.

Section 4 thereof provides :

That on or before the first day of July in each year after the passage of this

act the Secretary of Agriculture shall ascertain and certify to the Secretary of

the Treasury as to each State and Territory whether it is complying with the

provisions of this act and is entitled to receive* its share of the annual appropria-
tion for agricultural experiment stations under this act and the amount which
thereupon each is entitled, respectively, to receive. * * *

It is apjiarent from this language that the first payment under the terms of

the act should be made to those States and Territories complying with its terms

on July 1 next. This will throw the payments for a year all within a given

fiscal year, resulting in the payments being made at the beginning of a quarter

instead of at its close.

The appropriating chmse of the act. fcmnd in section 1. reads :

That there shall be, and hereby is. annually appropriated, out of any money
in the Treasury not otherwise ai>propriated. to be paid as hereinafter provided,
to each State and Territory, for the more complete endownuMit and maintenance
of agricultural ex])eriuu'nt stations now established or wliich may hereafter be
established in accordance with the act of Congress approved March second,

eighteen hundred and eighty-seven, the sum of five thousand dollars in addition
to the sum named in said act for the year ending June thirtieth, nineteen hun-
dred and six. and an annual increase of the amount of sut-h approiuMation there-
after for five years by an additional siun of two thousand dollars over the pre-
ceding year, and the aiunial ainoiuit to be paid thereafter to each State and
Territory shall be thirty thousand dollars, * * *

The language
"
in addition to the sum named in said act for the year ending

June thirtieth, nineteen liundrcd and six * * * -
js evidently used as de-

scriptive of the ^l.l.OOO carried for each agricultural experiment station in the

api)ropriation act for tlie fiscal year lOOt!. and not intended to make tlie appro-

priation therein provided applicable to tlie present fiscal year.

If a connna had separated the words "act" ;nid "for." suiirn. Congress
would have evidenced its intent to make the apimiprialiun of .$.">.(KK> carried for

the first year to each station ai>i)Iicable to the fiscal year l!M)t;. lint the comma
is not there. Punctuation may be supjilied to make an act intelligible and oiiera-

tive. but shoulil iint be supi)lie(l by constfuctinii wIkmi ils cffecl wimlcl be to con-

fuse and make a bill wiiolly or iiartially inoperative. Sucii would be the case if

the conmia were supplied in (be langiiasc suiira. I tberet'ore answer your first

question in the negative.

There is nothing in the act to evidence the intent of Congress to ajipropriate

more than th«> ."f."i.(t(i(> to c;icli experiineiit station aiuiually for the jieriod of five

years and an aiuuial incri'ase tbcrciif of ."s'J.uoii |)cr ye:ir for five years. The agri-

cultural ex]terinient stations in .Maska. Hawaii, and Porto Rico were not estab-

lished in accordance with the act of Congre.ss of March 2. 1887. but by independ-
ent act ; hence they do not fall within llie class <»f cxi)eriinent stations for which
the appropriations in this bill were intended.

I therefore have to answer yotn* last question in tlic negative also.

Respectfully,
II. .). TUACEWELL. CoinptroUer.
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Upon receipt of this opinion at the Department of Agriculture an

argument was presented to the Secretary of the Treasury as a basis

for reconsideration of the Comptroller's ruling, and evidence was

presented to indicate the intention of Congress in passing the act.

To this the Comptroller replied as follows :

Treasury Department,
Office of the Comptroller of the Treasury,

Washington, April 28, 1906.

The Honorable Secretary of the Treasury.

Sir : I am in receipt, by the hand of your private secretary, this day, of the

communication of the Acting Secretary of Agriculture to you, dated the 17th

instant, in which he requests that I be directed to reconsider my decision of the

7th instant, as regards my holding that the appropriation made in the act of

March 16, 1906, entitled "An act to provide for an increased annual appropria-

tion for agricultural experiment stations and regulating the expenditures

thereof," did not become operative until the beginning of the next fiscal year.

On the 23d instant the Secretary of Agriculture submitted the following

request for a decision :

By the terms of the act of Congress approved March 16, 1906, entitled "An
act to provide for an increased annual appropriation for agricultural experiment
stations and regulating the expenditures thereof," is a specific annual appro-
priation made from the Treasury for the full amounts to be paid each State and
Territory under the terms of the act?

In the consideration of the latter request I had occasion to review my decision

of the 7tb instant, being the one which I am now requested to reconsider. On
such review I arrived at the same conclusion set forth in the decision of the 7th

instant as to the availability of the appropriation in question for the present

fiscal year. I inclose you a copy of said latter decision.

If the contention of the Secretary of Agriculture is correct as to the intent of

Congress to make an appropriation of $5,000 for each agricultural experiment
f.tation for the present fiscal year 1906. that intent could easily have been evi-

denced by some appropriate and intelligible language, and then for future years

provide, as the bill does provide, that the sums therein appropriated, which

include the $5,000 appropriation, shall be paid quarterly, as therein provided.

I must in construing acts of Congress take the language used, and all the

language of a bill, and not the individual intent of some person, or give undue

importance to any particular word or phrase. Applying the ordinary and usual

rules of interpretation to the act in question, I am still of opinion that my con-

struction thereof in the decision of the 7th instant is correct.

Respectfully,

(Signed) R. J. Tracewell, Comptroller.

In view of these opinions of the Comptroller that the act did not

carry an appropriation for the fiscal year 1906, the Secretary of

Agriculture addressed the following letter to Senator Proctor, chair-

man of the Senate Committee on Agriculture, a duplicate of which

was also sent to Hon. H. C. Adams, the author of the bill, together
with an amendment which it was proposed to add to the agricultural

appropriation bill, interpreting the act and making it applicable to

the fiscal year 1906 :

May 1, 1906.

Dear Senator Proctor : I am sending you herewith copies of decisions of the

Comptroller of the Treasury dated April 7, 1906, and April 28, 1906. You will
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note that the Comptroller will uot reeetU; from his construction of the law that

the act of Congress approved March 1(>. inOO, commonly known as " The Adams
Act," appropriates no money for the fiscal year 1906, and that the item of .fo.OOO

is not availahh' until the fiscal year 1007, with an increase each year for five

years until the year 1012, when the appropriation will be $15,000. It was the

understanding of the Department, and this understanding was general among
the experiment stations, that the bill as passed appropriated $5,000 for the fiscal

year 1906, and a good many of the stations will he handicapped if this money,
is not made available.

In this connection I inclose a provision which, if added to the appropriation

bill for the Department, will make the sum of $5,000 available for the fiscal

year 1906.

Very truly, yours, • (Signed) James Wilson,

Secretary.

Hon. Redfield Proctor,

United States Senate, WusliiiKjton, D. C.

[Inclosure.]

Provided, That the act of Congress approved March 16, 1906, entitled "An act

to provide for an increased annn;il appropriation for agricultural experiment

stations and regulating the expenditure thereof," shall be construed to appro-

priate the sum of $5,000 for the fiscal year ending June 30, 1906, the sum of

$7,000 for the fiscal year ending June 30. 1907, the sum of $9,000 for the fiscal

year ending June .30. 190S, the sum of $11,000 for the fiscal year ending June 30,

1909, the sum of $i:!,000 lor the fiscal year ending June 30. 1910. and the sum of

$15,000 for the fiscal year ending June ;50, 1911, to be paid as provided in the

said act to each State and Territory for the more comitlete endowment and

maintenance of agricultural expcrini(>nt stations now established or which may
hereafter be established in accijrdance with the act of Congress approved ^larch

2, 1887.

Owing to the consideration of the provisions for meat inspection

which were incorporated in the agricultural appropriation bill, that

bill was not passed until the closing da}^ of the fiscal year. As soon,

however, as the conferees had agreed upon the bill—June 29—the

stations were advi.sed of the fact by telegraph. They actually had,

therefore, less than two days in which to ai'rango for spending the

first ajipropriation under the act. hut in (|uite a large number of

cases work had been begun soon after the act was passed and con-

siderable expense incurred, and in dther cases plans had been laid

lor the lines of work to be inidertaken and orders made out for

apparatus, scientific books, etc., which would be necessary to the con-

duct of these investigations.

A circular e.\i)1aining the limitations of the fund, the period for

which it was available, etc., was mailed on .Tune .'?0. Following is a

copy of the circular:

Junk .30, 1906.

To the DutECToits oi iiii; Acitii n.i lEtAi, IIxitkimk.nt Stations:

I'nder an ainrniliiicnl i;iri-if(l liy llif nu'rirnlt nr;il ,ippro|iri,iIinn ad jitissed

June 29, the benefits of llw Adams .\ct are made to apply to the fiscal year
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ending June 30, 190G. Each State and Territory will receive the full amount of

the tirst year's appropriation—.$."),000
—and any unexpended balance will be

deducted from succeeding payments.

Since the passage of the above act construing the Adams Act it has been pos-

sible to secure a more liberal interpretation as to the period to which the first

year's appropriation can be applied. The Solicitor of the Department holds that

the rider on the agricultural bill construes an act which went on the statute

books March 16, 1906, and hence that the fund directed to be paid for the

fiscal year 1906
"

is available for piiynient of all proper expenses from March 16,

1906, to and including June 30. 1906."

In a considerable number of cases it appears that stations have incurred

expenses in anticipation of receiving the Adams fund, or have already .started

investigations under the Adams Act. Where practicable, such expenses may be

charged to this first apin-opriation under the act. Apparatus, material for per-

manent equipment, books, etc., ordered prior to July 1 will be construed as con-

tracted for and may be paid for out of the Adams fund for 1906. but in all

such cases evidence should accompany each voucher that the materials were con-

tracted for before the close of the fiscal year. A copy of the order for the

materials will be regarded as satisfactory evidence. Bills for goods so pur-

chased should not be dated back, but should bear the date of delivery of the

goods.

All Adams fund vouchers should be clearly indicated as such, either by a

stamp or otherwise. Schedules for reporting expenditures from both the Hatch

and the Adams funds will be sent out in a few days. In future it is planned to

have the financial reports on both funds made upon a single schedule, but the

uncertainty of this year prevented the printing of schedules in this form.

The Adams fund for the coming fiscal year (1907) will be $7,000. It is the

intention of the Treasury officials to combine the first installment for that year

with the quarterly installment of the Hatch fund.

Very truly yours, E. W. Allen,

Acting Director.

Under the conditions and in the short time remaining, four of the

stations found it impracticable to use any of the fund last year;

eighteen others, as shown in the following table, reported unex-

pended balances, which under the law have been deducted from the

appropriation for the folloAving fiscal year.

rucriicndcd hahuicoi of Adams fiiitd, fl.sval year ended June 30, 1906.

Alabama .$2, 9S0. 11

California 73. 16

Delaware 2,949.66
Idaho 1,817.96

Indiana 5,000.00

Maryland __1 236. 11

Michigan 3,308.40
Montana 2,582.87

Nevada 227. 06

New York (Cornell) 117.15

Ohio 1,485.98

294b—07 5

Oklahoma $5,000.00

Oregon 5,000.00

Pennsylvania 4.59

Rhode Island 2, .53.5. 80

South Carolina 1,439.88

South Dakota i 5,000.00

Texas 2,123.09

Utah 178.06

Virginia 2.05

Washington 3,919.89

West Virginia 2, 140. 88
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The classified summary of expenditures given on jiage 210 indicates

the manner in Avhich the first j^ear's appropriation was expended.
As the money became avaihible so hite in the fiscal year it was used to

a very large extent in providing facilities for the investigations and

researches to be inaugurated under the act. These facilities consisted

to a ver}^ large extent of scientific apparatus, laboratorj' equipment,

special implements and machiner}^; scientific books and periodicals,

and in some cases of live stock purchased with special reference to the

requirements of the new investigations. In this way a large amount

of necessary equipment was obtained, which was frequently one of the

first requirements in inaugurating the Avork.

In the examination of the expenditures of the stations under this

fund, the character of the material i^urchased, and its relation to

investigation as distinguished from the routine work of the stations,

has been made a subject of special inquiry. Xo charges for mis-

cellaneous supplies, live stock for general purposes, supplies and

fixtures for the administrative offices of the station, and the like,

have been permitted. Special care has been exercised to confine the

expenditures allowed to those directly connected with investigation

already in hand or planned for. From our examination of the

accounts and the fi.nancial reports upon this fund it is, in general,

clear that the money has been wisely and judiciously expended in

a manner that will greatly facilitate the new investigations and

relieve subsequent ai)propriations.

ADMINISTRATION OF THE ADAMS ACT.

The Adams Act places the general administration of the fund in

the hands of the Secretary of Agriculture, and gives him duties

connected Avith it which are not carried by the Hatch Act. The

quarterly payments are 'to be made "
upon the warrant of the Secre-

tary of Agriculture,"' and the act directs that the treasurer, or other

officer appointed b}' the governing boards of the stations, shall
"
report to the Secretary of Agriculture on or before the first day of

September of each 3'ear, a detailed statement of the amount so re-

ceived and of- its disbursement, on schedules ])rescribed by the Sec-

retary of Agriculture."' It further j^rovides that "the Secretary of

Agriculture shall ascertain and certify to the Secretary of the Treas-

ury as to each State and Territory, whether it is complying with the

provisions of tliis act and entitled lo receive its share of the annual

ap|)r()j)riati()n." It states specifically that
"
the Secretary of Agri-

culture is heicby charged with the pi-ojxM- administration of this

law,'' and provides that he "shall make an annual ivport to Congress
on the receipts jind exju'iiditures and work of the agricultural

experiment stations in all of the States and Territories, and also



THE ADAMS ACT. 67

whether the appropriation of any State or Territory has been with-

held, and if so the reason therefor."

In accordance with the authority so conferred, a circular letter

was issued by the Secretary of Agriculture to the experiment sta-

tions, outlining the policy of the Department with reference to this

fund, calling attention to the character of expenditures to which the

fund is restricted, and designating the Director of the Office of

Experiment Stations as his representative m all matters relating to

the business of the Department in connection with the administra-

tion of the law. The text of this letter is as follows :

Makch 20, 1906.

To the Directors of the Agricultural Experiment Stations:

Congress having passed the Adams bill, which provides for an increased an-

nual appropriation for agricultural experiment stations, and the measure having
lieen approved by the President, it becomes my duty to undertake the adminis-

tration of this law.

In order to facilitate the prompt and effective organization of worlv under

this act and to provide for a proper accounting for expenditures authorized

by said act, I have prescribed a schedule for the report of such expenditures
for the fiscal year ending June .30. lOOf!. and until further ord(>rs. in accordance

with section 2 of said act. Copies of this schedule will be sent later.

The Director of the Office of Experiment Stations is hereby designated my
representative in all matters relating to the business of this Department in

connection with the administration of this law. and the Olfice of Experiment
Stations will aid in promoting effective work under this act in the same general

way as it has heretofore in relation to the Hatch *Act.

Under the terms of the act it will be necessary that a sepai'ate account of

the Adams fund shall be kept at each station, which should be open at all

times to the inspection of the Director of the Office of Experiment Stations or

his accredited representative.

In the interpretation of this act and the examination of the work and ex-

penditures of the stations under it, I have instructed the Director of the Office

of I"]xperiment Stations to be guided In* the following principles:

The Adams fund is "to be applied only to paying the necessary expenses of

conducting original researches or experiments bearing directly on the agricul-

tural industry of the United States." It is for the " more complete endowment
and maintenance " of tlie experiment stations, presupposing the provision of a

working plant and administrative officers. Accordingly, expenses for admin-

istration, care of buildings and grounds, insurance, office furniture and fittings,

general maintenance of the station farm and animals, verification and demon-
stration experiments, compilations, farmers" institute work, traveling, except
as is immediately connected with original researches in progress under this

act, and other genei-al expenses for the maintenance of the experiment stations,

are not to be charged to this fund. The act makes no provision for printing
or for the distribution of pulilications. which should be charged to other funds.

In order that there may be no doubt as to the disposal of the Adams fund,
each station should outline a definite programme of experimental work to

which it will devote this fund, and expenses for other work should not be

charged to it. The work contemplated by this act will, as a rule, necessarily
cover more than one year, and changes in the programme once adopted should
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not be made until the problems under investigation have been solved, or their

solution definitely shown to be inipraeticable. This will give ample opportunity

for making plans for winding ui) any piirtieular piece of work and beginning

another with such deliberation as will provide for the suitable and economical

expenditure of this fund without resort to doubtful expedients or expenditures.

It is much to be desired that this fund shall be a strong incentive to the careful

choice of problems to be investigated, thorough and exhaustive work in their

solution, and the securing of permanent and far-reaching results on \Ahich can

be safely based demonstration and verification experiments leading to the

general improvement of farm practice in many particulars.

No change will be made in the attitude of this Department toward expendi-

tures under the Hatch Act. The Hatch fund should be as carefully guarded
as ever, and be devoted to substantial experimental work and the printing and
dissemination of the results of such work.

The increased liberality of the Federal Government in providing for the

endowment of research and experimentation in agriculture should be a further

incentive to the States and local couununities to supplement these funds for

the extension of demonstration experiments, farmers' institutes, agricultural

colleges, schools, and coiu'ses of instruction, and the general education of the

rural communities along industrial lines, in order that the masses of our

farmers may be so educated frdiu cni'Iy youth that th(\v will appreciate the

benefits of original research and experimentation ;is applied to agricultural

problems, and be able to appropriate in the most effective manner for their

own benefit and the general welfare of the nation whatever practical results

are obtained from the work of the agricultural experiment stations.

Very truly, yours,

James Wilson, Sccretaru-

As many questions arose "regarding the kind of work provided for

by the Adams Act and the character of expenditures appropriate
under it. it was deemed wise for the Office to pass upon the investi-

gations proposed to be undertaken with it before the work was en-

tered u])on and expense incurred. The object of this was to avoid

misunderstancHng of the interpretation phtced upon the act by the

Department, and to guard against expenditures which it might be

imj^o.ssible to approve at the ('k)se of the yenv. A circuhtr was there-

fore i.ssued, outlining the metliod of procedure in inaugurating work
undei- this new fund, and calling foi- the presentation of a list of the

projects, giving their aim, general character, and approximate ex-

pense. The following is a copy of the circular sent to all the sta-

tions:

tiubjvrt: J'rojcct.f under llir AduDis fund.

April 30, lOOG.

To the DiKECTORs of the Agrkui.tcu.m. Experiment Stations:

The circuhir Icltcr of the Secretary of .VgiiciiUiuc issued March 20, relative

to the ,\dams fund, suggested th;it
"

e;icii station should outline n definite pro-

gramm<> of experimentnl work to which it will devote this fimd." The dr.iwing

up of such a progranune slionld be the initial step in preparing for work under
the new fund, jind this should lead to a careful choice of problems, definite and
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specific iu character, ami phinued to involve thorough and exhaustive investi-

gation. It is important that the scientific spirit of the new act should be

appreciated. In planning for work under it, "original researches or experi-

ments " should be contemplated rather than activities of a more general or

miscellaneous character.

Since under the ruling of the Comptroller of the Treasury the benefits of the

Adams Act will not be derived until the beginning of the new fiscal year, there

will be more time for considering and matiu-ing plans for work under it. These

plans are the more important, as they will presumably be for work to be contin-

ued for some time and will continue the basis for the expenditures. The

project will be the determining factor iu the matter of charges which will be

legitimate under the fund ; hence it is important that these projects should be

definite and specific and sharply differentiated from the general activities of

the staticm. In this way it will be possible to outline a budget for the expendi-

tures and to make an intelligible showing of the use to which the funds are

being put.

Obviously only a few projects can be planned for at present, as they will

usually be rather large, important undertakings, involving considerable expense,

and it is essential that suOicient funds be allotted to each so that the investiga-

tions may be carried out in a thorough and effective manner. Our investigation

work in the past has freiiuently suffered from lack of sufficient definiteness of

plan and from shortage of funds at critical junctures. Under the new fund

interference from the latter cause should be guarded against, and the mapping
out of the plans for work under each i)roject in considerable detail will be a

material aid to the investigators themselves and to the administrative officers

of the stations as well. Such plans should have a definite object, should not be

too broad in their scope, and should contain a statement of the probable

expenses, including salaries from the Adams fund. The latter should be based

on the proportion of time of the several workers which the projects will call

for. While no expenses for general administration can be allowed from this

fund, administrative officers who are conducting investigations under it may
receive a part of their salaries from that source, the same as any other station

worker.

As an illustration of the manner in w^hich these projects may be outlined, a

memorandum is inclosed of one in our nutrition investigations, showing the

method taken in this Ofllce to fix the scope and character of the undertaking,

the amount of work to be performed, and the estimated expense. Some such

plan would appear to be not only feasible in experiment station work, but a

practical necessity.

It is such a programme as this which the circular letter of the Secretary of

Agriculture contemplates. It will furnish the basis for an examination of the

work and expenditures under the Adams fund, as provided for in the act. In

order to promote a clear understanding upon the kind of work which may be

regarded as appropriate, and the expense involved, it is suggested that a copy
of the programme of each station be sent to this Office for inspection as soon

as it has been completed. Obviously it will not be our intention to determine

what lines of work it will be most advisable to undertake with the fund in the

several States, but only to reach such an agreement as to the character of work
to be undertaken imder this act as will facilitate the passing of intelligent

judgment on the legitimacy of expenditures of the Adams fund.

Very truly, yours,

A. C. True, Director.
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PKOJECT.

A study of the relation oT various foods and diets to the amount of muscular

work performed by men. This iuvestisation to be made through metabolism

experiments in the respiration calorimeter.

Estimated expense for titc fiscal i/car oidi)!;/ Jiinr 30. 1906.

Salary of expert in charge a $1. 800

Salary of analyst "750

Salary of editorial assistant and tabulator "750

Salary of stenographer « 300

Salary of temporary assistants ^— "500

Construction of modifications in api)aratus— • 500

Repairs to iii)!)aratus .- 100

Chemical and other supplies 300

Total 5,000

Not less than twenty experiments should be made during the year, with

analyses of food and feces, and detailed calculation of results and preparation

of report.

The wisdom of this plan has been fully evidenced by the corre-

spondence which has followed the issuance of the circular. This

correspondence has brouoht out a considerable diversity of opinion
as to Avhat constitutes original investigation in agriculture, and has

enabled the Office to illustrate clearly its ideas in a wide range of

cases. This action has, moreover, resulted in a widespread discus-

sion of the subject of agricultural investigation among various

classes of station men, which has led to a clarifying of views and

a higher conception of the ultimate importance to agricidtural prac-

tice of more systematic and fundamental research. The outlining

of the projects in a clear and dehnite way, with a plan for their

continuance until a definite answ^er has been secured, has also been

beneficial to the station workers, and has served to systematize the

plans of the stations themselves.

It is gratifying- to report that there has been very general accept-

ance and approval of the high standard established by the Office for

the work under this fund, and the plan of procedure adopted. The

administration of this fund was the most important theme dis-

cussed by the Association of American Agricultural Colleges and

Experiment Stations at its convention at Baton Kouge in Xovember,

190G, and received nnich attention. There was a broad discussion of

the subject of agricultural ivsearcli. its relation to the other activi-

ties of the experiment station and to the general public. There

was a general disposition to recogniz(> the great opportunity ])re-

.sented by this act, wholly apart from I lie legal r(>quirements which

" Only a jmrtion of the tim(> of those pi>rsons 1o be <»mi)loyed on respiration

calorimeter work U>r the Department.
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it carries, and to realize in full measure the provision it makes for

adding to our fund of definite scientific knowledge in agriculture.

The general attitude of the association was well expressed in the

report of the new standing connnittee on station organization and

policy, which is composed of the following representative station

directors: E. Davenport, of Illinois, chairman; C. D. Woods, of

INfaine
;
W. A. Henry, of Wisconsin

;
H. J. Waters, of Missouri

;
M.

A. Scovell, of Kentucky, and C. E. Thorne, of Ohio. This report
states that—
The committee found itself in accord with the Office of Experiment Stations

in regard to the general scope of investigations that can properly he under-

taken under the Adams Act. There has been during the year the most cordial

relation and a very complete understanding between the committee and the

Office of Experiment Stations in regard to the policy to be pursued, and the com-

mittee heartily indorsed the letters and circulars of the Office relative to the

Adams Act.

While the committee deemed it impracticable at that time to deter-

mine in detail the kinds of work to be fostered under the new fund,
it laid down the following broad proposition :

It is evidently the intention of the Adams Act to provide the means for carry-

ing on investigations of a relatively high order with a view to the discovering of

principles and the solution of the more difficult and fundamental problems of

agriculture. To this end it is very desirable that careful attention shall he

given to the choice of definite problems to be studied and the methods by which
the solution of these problems is to be sought. Investigations in connection

with which there is good reason to expect the establishment of principles of

broad application should be preferred to those which have only local or tem-

porary importance or from which only superficial results are to be obtained.

The ideal college should be symmetrical, in that it is equally developed in all

lines. A station need not be symmetrical. One or two strong departments are

better than many weak departments. In selecting the lines of work due refer-

ence should be given to the special needs of the State in which the station is

located, but the lines of work adopted should be only such as have a reasonable

expectation cf leading to the establishujent of principles of broad application.

These lines of work need not be new lines. Indeed, strengthening lines of

investigations now in progress may be fully as important as the establishment

of new lines.

At the present time we must confine ourselves to general principles in select-

ing the line of research to be taken up under the Adams Act.

To be sure that these lines ai-e in the scope of the Adams Act, it will be neces-

sary for the station administration to clearly understand what constitutes

research.

Only a few lines can be advantageously undertaken at a time. What these

lines of investigation shall be must be determined chiefly by the equipment of

the station in men and facilities.

The commanding position of the man as the most important factor

in research w^as strongly emphasized by the committee, and almost

as a corollary to this it was urged that " the man and his line of work
must be suitable to each other."
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KINDS OF WORK UNDER THE ADAMS ACT.

While very little investigation was actually coiidiicted with the

Adams fund during the fiscal year 190G, the provision for filing with

this Office a list of projects to be undertaken with the jund makes it

possible to give a general idea of the character of these undertakings.
In passing upon these projects the Office has undertaken to deter-

mine only their suitability and appropriateness under the terms of

the act. It has left to the individual initiative of the station Avorkers

the planning of the investigations and the selection of the topics most

important to their localities. The Office has insisted onl}^ that the

projects as outlined should be such as to characterize them as scien-

tific investigations, embracing some original features. It has not

presumed to pass, except in an advisory way, upon the feasibility

of the investigations, the method of procedure, or the j)i"obability of

the work leading to conclusive results. While it has made many sug-

gestions for the strengthening of the investigations, these suggestions
have necessarily been advisory, rather than mandatory, since the re-

sponsibility for the i^lanning and execution of the investigation must

rest witli the station worker. Every elfort has been made to lead by

suggestion, to inspire the spirit of investigation, and to preserve the

individuality and the initiative of the investigator. The reasons for

failure to approve certain j^rojects submitted have been fully stated,

and the general principles which have governed the Office in its

examination of these projects and the standards it has established

have been fully presented in publications and in correspondence.
The most evident difficulties in planning Avork under this fund

have been (1) a lack of clear discrimination between investigation
in a strict sense and the ordinary expei-imental Avork, (2) a lack of

definiteness in the purpose and plan of the investigation. (3) a tend-

ency to take up too large or broad problems, and (-1) the outlining
of too large a number of projects. The terms " research " and "

in-

vestigation
" have been used freely in reference to experiment sta-

tion Avork, and often more broadly than they are employed in science

generally. Wo have fallen into the habit of speaking of much of

the Avork as iuA^estigation Avhich in a strict sense can not be regarded
as of that grade. The result has been considerable confusion in the

minds of station Avorkers, as Avell as the general public, as to the dis-

tinction between tliis and other grades of AVork less technical and
fundamental in character. Research is Avorthy of the name only as

it is directed to tlic answering of (h^fuiite problems by scientific

methods of procedure. This will imohc a definite plan of opera-
tions and f lioroiigh consideration of wlial is known of the subject and
its bearing, and should lead (o a knowledge of the reasons for the

results secui'cd.
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Again, research presupposes a definite aim and a definite problem
to be soh'ed, a specific end to be attained rather than the mere ac-

cnmnlation of data. In the matter of projects the Office has insisted

that this definite aim should be apparent, and that the work should

be directed toward some problem or phase of a problem which would
result in a contribution to our knowledge, making it less empirical
and more definite. It has declined to approve plans for conducting

surveys, the making of collections of and for themselves, the making
of compilations and of monographs, studies of broad questions rather

than specific problems or phases, the making of analyses or experi-
ments merely to add to the general fund of data, the accumulation

of observations not correlated with a definite line of investigation,

the mere attempt to secure agricultural products of a superior quality
without a recognition of the scientific principles involved and an

attempt to add to our knowledge of them, or the conduct of experi-
ments which add merely to our empirical knowledge but do not aim
to throw light upon the fundamental principles. In a word, the

effort has been made to set up the same standards for investigation
and research in agriculture that are generally recognized in older

branches of science.

While it is not planned to publish the projects presented by the

different stations, a review of the list as a whole, with some of its

salient features, will indicate the character and high grade of the

work proposed and the broad field Avhich these investigations cover.

As was natural to expect from the present interest in the subject,

a large number of projects were proposed in plant breeding. These

include thorough studies upon heredity' in plants, the variability in

morj^hological characters in cultivated wheat, the extent of Iwbricl-

izing in nature and the environmental conditions associated there-

with, effects of external environmental factors upon hereclitable

morphological characters, and the correlation of visible morphological
characters with the presence and distribution of such constituents as

gliadin, glutenin, and starch in the grain. Corn breeding for the

semiaricl region is being taken up from the standpoint of the factors

which constitute drought resistance as a basis for such breeding, and
the development of immune disease-resistant strains of crops on

the basis of studies upon what constitutes immunit}^ in different

cases and the principles underlying development of disease resistance.

These physiological studies will take up anatomical and chemical

phases of the subject, such questions as the functions of tannin in the

economy of the plant, its presence in pathological tissues, effect on

parasites, etc.

In general, the pathology and physiology of disease is to be studied

in a more comprehensive way than heretofore, taking up such matters

as the relation between the character of the soil and certain diseases,



74 REPORT OF OFFICE OF EXPERIMENT STATIONS.

notably tlie relation of marl}' soils and of lime to chlorosis of citrus

fruits, the specific iniiuence of the dirt'erent factors Avhicli go to make

up climate upon the health of plants and their susceptihilitj^ to dis-

ease, and the relation of nutrition to the latter. Naturally a quite

large number of plant diseases are to be made the subject of s^'ste-

matic study. In some cases these are new or little-understood dis-

eases, and in others the object is to clear up doubtful points as to the

organisms inducing them, their life CA^cle, relationships, susceptibility

to various influences, means of dissemination, etc., as a more intelli-

gent basis for combating them. There is opportunity for much prof-
itable work of this kind, for in the jjressure for results Avhich should

indicate remedies to be applied, it has often been impossible to go as

deeply into the nattire and cause of the disease and the influences

affecting it as is clearly desirable.

The same is true to a considerable extent in the case of economic

insects and the use of sprays and other treatment. Xow that the

opportunity is offered, it is found desirable to go back to some of our

most common insect pests and study more thoroughly certain points
in their habits and life histories, ('n\ironmental conditions which
affect them, and similar matters, as bearing ultimately on methods
of control. The entomological work proposed is, as a whole, of high
order, indicating for the most part a clear conception of the features

of research and an appreciation of its importance as applied to that

branch of science. The list of i:)rojects is also relatively large and
varied. Several investigations have to do with the toxicity of various

insecticides, the manner in which they act, and similar points, as well

as of their physiological effects on the trees and plants receiving the

treatment.

In horticulture there are seyeral physiological studies Avhich are

of special interest and importance, such as the causes and means of

control of fruit-bud formation on the apple and peach ; the pyhsiology
and i:)hilosophy of pruning and of grafting, both of which as planned
involve extensive systematic studies; the elimination of the color of

peach twigs by breeding to make them less susceptible to early frost;
the factors affecting the setting of fruit on the tomato, to determine
the cause of failure to set in dry localities where the i)lants bloom

freely, and other studies of the effect of environmental conditions.

The subject of dry farming, in which there is such active interest

of late, naturally suggested a considerable number of projects. A
mnnber of special investigations have been undertaken, such as the

absolute water reciuirements of plants, the periodicity of this require-

ment, the water-holding capacity of the soil and factors Avhich affect

it, the conservation of the soil moisture, the breedina" of drouirht-

I'esislanl crops, and Ihc like.
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The large number of soil investigations is a noteworthy feature of

the list of projects. Aside from studies of the fertilizer requirements
of soils and of laboratory methods and the composition of certain

crops as indicative of these requirements, the work includes the

nature and extent of the influence exerted upon crops by the previous

gi'owth of other kinds of plants, the relation between soil conditions

and the quality of crops, such as the staple of cotton, the effect of

sodium salts applied to the soil upon the organic and inorganic con-

stituents of plants, the role of phosphorus and of ])otassium in plant

nutrition, and the role of lime in the soil.

There are also several projects dealing with humus, its nature and

determination, relations to soil fertility, rate of formation under

different conditions, behavior and conservation in the soil, and effect

of various factors on the humus content. To these are added studies

in soil bacteriology as related to humus formation and change, rela-

tion of microscopic life of the soil to fertilit}'- in general, nitrif3'ing
and other biological properties of the soil, determination of the

number, character, and biochemic functions of bacteria within the

zone of tillage, to ascertain the part these organisms play singly and

collectively in the setting free of plant food, and the bacteriological
conditions in irrigated and unirrigated soil in the arid region, with

special reference to the formation of nitrates and to the decomposi-
tion of barnyard manure. The number anel character of these in-

vestigations give much encouragement for a better understanding
of the complex factors which go to make up soil fertility and

adaptation.

Closelv related to these studies are various chemical investigations

on plants and their products, such as the nonsugars in sugar cane,
their nature and amount and the conditions which affect their forma-

tion, with special reference to sugar manufacture
;
the gluten content

of wheat, cause of its deterioration and methods of correcting, the

milling qualities of wheat as related to this and other factors; and the

factors affecting the lupulin, volatile oils, and other active principles
of hops. An investigation of the various sugars and coloring matters

in cacti is also in progress, and the rationale of the ripening of the

date is to be taken up.
Animal nutrition does not claim a large number of investigations,

but these are of quite a different type from the ordinary feeding
and digestion experiments to v>'hich the work has in the past been

quite largely confined. Digestion experiments have been undertaken

with reference to some particular point, rather than the determination

of digestion coefficients for themselves. Among these are the be-

havior of the constituents of the nitrogen-free extract in digestion
and their relation to nutrition, the influence of certain feeding stuffs
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of lliis circcl, I lie iMoccHH of (li^cslioii iis i II (1 iM'i !*•(•( | Ijy certain factors,

and llic cMcr-l of I n-iil nicnl «ir |)r<'|>aralioii of tlw feed on the dif^t'sti-

Mlil y of ils cons! il ik-iiI . A iiion^'' I In- fiindaniciiliil studies in animal

mil III ion iir<- llic inlliicncc of ap' and indisidiialily f»n metabolism

ill lalllc, an cxlciisixc in vest i//al ion iijxiii llic use uliicli animals

ailiially make of I heir food a( diOfrcnl |»criod:-: of <.'-ro\v(li, considered

IKnii ;i
|>li vsiolo^ical slaiidpoinl, lln- i<i\>- of |)lios|)lialcs in animal

mil ril ion. lln- cMcels and iniporlancc of sar-ioiis oilier mineral con-

slitiienls, and I lie Kpecilic eH'ccI ofecilnin foods on llie jnodiict, such
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evi'ins in milk which are <le|i'imeii(al lo <li<;es(ion. the lein;ocytes
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sie;ni(ic;i lice, (he eoiisl il iieiil s (d" cheese and llieir chan<j:cs under the

iiilliieiicc (d' cerhiiii ehi^ses of l»;icteria, and l/iK'lei-iolorficjil and clieiii-

ic;il iii\csl i<^al ions upon I he disposal of ci'eamei'v sewage, which is
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mining the egg-laying capacity of fowls and the fertility of eggs;
the cause of deca\' in eggs ;

and an investigation into the factors influ-

encing wool production, the scouring of avooI, and related topics.

While this list is in no sense a complete one in scope or extent, it

serves to show something of the variety of topics undertaken and

indicates in a general Avay the character of the undertakings. It

will be evident that the subjects have been selected in a discriminating
manner and are being attacked in a way to give a scientific answer

which will disclose the various factors which are operative and some-

thing of tlieir relative importance. Coni^idering the r-onditions under

which the first year's work had to be planned, the difficulties of secur-

ing men. the lack of uniform standards, and the like, the programme
must be regarded as a verv satisfactorv one.

REPORTS ON THE STATIONS.

The following reports on the work and expenditures of the individ-

ual stations are, like previous reports, based on three sources of in-

formation, viz. the reports of personal inspection of the work and

expenditures of the stations, the annual financial statements of the

stations, rendered on the schedules prescribed by the Secretary of

Agriculture, and the printed reports and bulletins of the stations.

The personal inspection of the stations has been made by the Di-

rector, the assistant director (E. W. Allen), W. H. Beal, and Walter

H. Evans, who during the year visited all of the stations and reported
the results of their examination. Mr. II. L. Knight has assisted in

the compilation of the statements regarding the individual stations

under direct supervision of Dr. E. W. Allen, the assistant director.

ALABAMA.

Agricultural Experiment Station of the Alabama Polytechnic Institute,

Auburn.

Department of the Alabama Polytechnic Institute.

.J. F. Dlggab. M. S., Director.

An experiment was made al the Alabama Station during the year
in growing tomatoes under glass, with results which indicate that the

commercial growing of vegetables in greenhouses may be a profitable

industry in the State. Studies of poultry, of cultural questions rela-

tive to the oat crop, and of the shedding of the squares and bolls of

cotton have been brought to a close. A feeding experiment with beef

cattle was completed b}- the sale of the cattle in New Orleans. As
this experiment was successful as a commercial enterpri.se, it is be-

lieved that it will prove of service to the animal industry of the State.

The availability of fertilizers is being studied, particularly as to the
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effects of ''
fillers

"—
i. e., materials put in to add to the weight of fer-

tilizers, but not of themselves of fertilizing value. The influence of

vegetable matter on the solubility of ditl'erent phosphates is also

being investigated. The cooperative field experiments with numer-

ous farmers of the State to ascertain the fertilizing requirements of

cotton on different soils have been continued, and the botanist has

carried on corn-breeding experiments near JNIontgomery. A compar-
ative study of the quality of different lards as affected by various

feeds has been begun, and the cane-sirup investigations previously

undertaken have received special attention.

As a result of the i^assage of the Adams Act a department of ento-

molog}' has been established and additional assistants have been em-

ployed in chemistry and veterinary science. Purchases of equipment
have been made for the departments of entomology, chemistry, and

agriculture, including an improved outfit for the manufacture of

sirup.

During the past fiscal year the following publications have been

received: Bulletins 131, Cooperative fertilizer ex[)eriments Avith cot-

ton in 1901, 1902, 1903, and 1901; 133, The manufacture of cane

sirup; and 134, Corn culture; and the Annual Report for 1905.

The income of the station during the past fiscal 3^ear was as fol-

loAvs :

United States appropriation, Hatch Act $15,000.00

United States appropriation. Adams Act 5.000.00

Fees 10, 488. 33

Fai'm products (iOC. 44

Miscellaneous 1,027. 21

Total .33,111.98

Reports of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedules prescribed

by this Department and have been approved.
"With the growth of the business of the Alabanui Station and the

increase of its funds there is need of a stronger and more unified

organization in order that the plans of work and the expenditures
of funds may be more directly under (he siij)er\ision of the director

and the station thus more clearly differentiated from the other de-

partments of the college.

Canebrake Agricultural Experiment Station, Vnl<>iihnr)i.

.T. F. DcGOAK. M. S.. IHrcclor, Aiihiini: .T. M. Ru ukson. M. S., Ansi.'<t<nit

Diicflnr. I niiiiiloini.

The Can('I)rake Station has conlinucMl to devote its attention largely

to the breeding of cotton on tiiV worn-out .soils in the region. From
three years' experiments the results of plowing under various legum-
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iiious and nonlegnminons crops indicate that such soils need nitrogen

rather than humus. The yields of corn were but slightly affected by
different methods of preparing the soil and planting the crop, and

subsoiling for cotton was not successful.

The Bureau of Plant Industry is carrying on a denionstration farm

near by, at which swine raising and alfalfa are being combined as

supplements to cotton growing in the rotation, the results being very

successful. Owing to the soil peculiarities there are difficulties in

drainage Avhich it is hoped to study. Tests of the relative value of

commercial fertilizers have been carried on and some attention has

been given to seed improvement. The Office of Public Roads has

recently built an improved road between the station and Uniontown.

These enterprises have stimulated a desire among the people of the

vicinity for better agricultural conditions, and more interest is being

manifested in the station work.

Bulletin 23, Experiments with cotton and corn in 1005, Avas the

only publication received.

The income of the station during the past fiscal year Avas as folloAvs :

State appropriation $2, 500.00

Farm products 900. 00

Total 3, 400. 00

Tuskegee Agricultural Experiment Station, Tuskegce Institute.

DepartiiK'Ut of the Tuskegee Xurmai and Industrial Institute.

G. W. Carver. M. Agr., Director.

The Tuskesoe Station has continued to deA^ote its attention A^erv

largely to the problem of improA'^ing the tilth and productiveness

of the worn-out and eroded soils of the region. The results indicate

that by the selection of clean seed, thorough preparation of the soil,

and proper rotation of crops the A'arious diseases may be reduced

to a minimum, and that cotton, Avheat, r3'e, oats, and barley can be

made paying crops on even the poorest soils. Variety tests haA'e

been carried on Avith cotton, corn, cowpeas, jjeanuts, and SAveet pota-

toes, and some attention has been giA-en to the feeding of poultry
and to poultry diseases. During the summer an agricultural wagon
was equipped b}" the station and under the supervision of one of the

staff was used in extension Avork throughout the coimty.
The publications of this station received during the fiscal year

Avere Bulletins 7, Cotton growing on sandy upland soils, and 8,

Successful yields of small grain.

The income of the station during the past fiscal year was as folloAvs:

State appropriation $1,500. 00

The Tuskegee Station is doing useful Avork along practical lines

suited to the needs of its constituents. Taken in connection Avith
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the agricultural depailnu'iil ol" the institute it is exerting a consider-

able influence for good.
ALASKA.

Alaska Agricultural Experiment Stations, ,s; //.'/. Keiiai. Copper Center, and

l\'(nnpart.

Under the supervision of A. C. 'I'nic. Direetor. Office of Experiment Stations.

United States Department of Asi-iculture.

C. (.'. (.iEORGESON. M. S.. SixcidI AiKiit ill ('li(ir{/c, Hitka.

The policy of reslricling the work at the Alaska stations to a few

lines has been continued with good results, and in spite of unfavor-

able weather conditions in some sections considerable progress is

reported, l^he special appropriation by Congress for the introduc-

tion of live stock was expended for 11 head of Galloway cattle and 2

horses. The cattle have been divided between the Kenai Station and

Wood Island. Although they lune received no feed except the natu-

ral pasturage since their arrival, they are reported as being in fine

condition. In response to a petition to the Secretary of Agriculture

from the settlers of the Tanana Valley an investigation of its agricul-

tural possibilities was made by the special agent in charge, who

reported that the valley is well adapted to agriculture, as the term is

understood in Alaska. A tract of about 1.400 acres at the junction

of two railroads, and near the prosperous towns of Fairbanks and

Chena, was surveyed and later reserved b}'^
Executive proclamation as

a future station site.

At Sitka the horticultural investigations have been further devel-

oped. Tlu' nursery stock made a growth during the season that was

considered on the whole satisfactory. Of a large number of varie-

ties introduced several have been selected as quite promising, and

these A\ill Ik' cxtcnsixcly piopagated and given as wide a trial as

])ossible. Experiments liaxc been coiitinucMl in the domestication of

iiative varieties ol" raspberries and strawberries, and breeding ex-

periments are being carried on to develop forms especially adapted
to Alaskan conditions. During the past season attention has l)een

given especially to tin- testing of \arieties of potatoes, cabbage, and

(aulillower, and liulletin 2, \'egetable Growing in Alaska, lias been

issued. 'JMie seed distribution to settlers of the Territor}' and to

the natives has been conlinniMJ in cooperation with the Bureau of

Plant Industiv. A nietlioil i'oi- llu- ])i-oduction of lime in small

(piaiitities fioni tlie native limestone has l)een de\i>ed by the special

agent, which will make practical llu' liming of many of the acid

soils, which could not hitlieilo be ireati'd because of the [)rohibitive

cost of iniporte(l lime.

At Coj^per Center. J. \\ . Neal. who has been in charge of the work

since its inception in I'.'O-J. has resigned. The year has again been
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devoted mainly to grain growing. About 40 acres have now been

cleared and subdivided into about 200 plats, most of which are de-

voted to cereals and grasses. As in previous years, although most

of the cereals were killed by frost about the middle of August, a few

varieties matured their crops, from which it is hoped to breed earlier

and more hardy sorts. Fall plowing has been found essential for

crop production in this district, as it reduces very materially the

spring work and enables the crops to be sown earlier in the season.

At Eampart grain groAving has also been the chief line of work.

Although this station is 3|° farther north than that at Copper Cen-

ter, winter wheat, winter rye, barley, and oats matured and all hardy

vegetables were successfully grown.
Animal husbandry and dairying have been the main lines of work

at the Kenai Station. About 25 acres are under cultivation, most of

which are in grass or have been sown wdth oats for grain and hay.

Besides the Galloway cattle recently added, there is a small native

herd, making a total of IT head of cattle, all in good condition.

Butter and cheese are being regularly produced and find a ready

market.

The income of the stations during the past fiscal year was as

follows :

United States annual appropriation 1 $1,500.00

United States appropriation for live stock 3,000.00

Farm products 350.70

Total 18,350.70

The Alaska stations are doing invaluable pioneer work, but their

usefulness could be much extended if additional funds were available.

The equipping and development of the experimental tract in the

Tanana Valle}'^ are urgently needed, since the results from the exist-

ing stations shoW' clearly that remarkable variations of climate

exist in different parts of the Territory and that the possibilities of

the great valleys can only be ascertained by a separate investigation

of each. The live-stock investigations should also be broadened to

include other breeds of cattle and some hardy breeds of sheep.

ARIZONA.

Agricultural Experiment Station of the University of Arizona, Tucson.

Department of the University of Arizona.

R. H. Forbes. M. S., Director.

The Arizona Station is continuing its chemical studies on the ef-

fects of mining detritis and other sediments on irrigated lands, espe-

cially with regard to the toxic effects of copper on plant growth.
294b—07 6
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The evidence thus far indicates that copper is filtered out to such

an extent that it does not injure the phmts, but that the injurious

effects often observed are due to the physical action of the detritis on

the soils over Avhich it spreads.

The botanist has published some observations on the life history

and feeding- value of altihiria, a forage plant extensively introduced

into the Territory about thirty-hve years ago and widely dissem-

inated through the agency of sheep. As the plant produces a large

amount of nutritious spring forage and is well adapted to southwest-

ern conditions, it is recommended for grazing areas. Grazing range

investigations near Tucson have been continued, as have also studies

of the economic value of cacti and of the viabilit}^ of native grasses.

AVork in the forage garden at the station has resulted in the selection

of several varieties for more extensive experimenting. The botan-

ical work of the station is to be enlarged to include vegetable physiol-

ogy and pathology under the direction of W. B. McCallum, Ph. D.,

of the University of Chicago.

Date-palm culture continues to be a prominent feature in coopera-
tion with the Bureau of Plant Industry. A date orchard (PL I,

fig. 1) of 7 acres has been, established at Yuma on land donated for

the purpose, aiul a special appropriation has provided funds for a

small cottage. Progress is also being nuide at the Tempe orchard,

where a dwelling for the foreman, pumi)ing plant, barn, and other

equipment have recently been j)rovided. About 3.000 pounds of dates

were harvested this year, Avhich were marketed as fresh fruit. A dis-

tril)ution of suckers Avas made to growers so far as the supply per-

mitted. The interest in this project is very great.

A beet-sugar factory, costing $800,000, and Avith a capacity of 800

tons of beets per day, is being erected near Phoenix, largely as a re-

sult of the work of the station in stimulating beet culture. As soon

as the factory starts, feeding experiments Avith beet pulp Avill be

begun.
Other invest ligations recentlv* inauiiuiated include feedino; and

pasture experiments with sheep and pigs, the pi'otection of small

fruits and veiretables fi'om excessive heat anil cold l)v shadiuij:,

horticultui'al and economic problems in olive growing, and the

culture of miscellaneous crops in the Colorado EiA-er flood j^lain.

The station now lias an appropriation of $2,700 for farmers' insti-

tutes, and the animal husbandman is giving special attention to this

Avork. The equipment of I'Mrni buildings (1*1. T, fig. 2) at Phoenix

has been matcriallv added to during the A'ear.

The publications of this station receiA^ed during the year comprise
Bulletins 51, Timely hints for farmers, and 52. Alfilaria {ErocUum
ciciif(iriiint) as a forage })lant in Arizona, and the Annual Kei:)ort

for 1905.
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Fig. 1.—Date Orchard of the Arizona Station Near Tempe now Coming Into

Bearing.

[Recently set i)Uints in the foreground.]

Fig. 2.—New Barn, Stockyards, and Feeding Pens at Arizona Station Farm
Near Phoenix.
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The income of the station during the past fiscal year was as follows:

United States appropriation. Hatch Act $15,000.00

United States appropriation. Adams Act 5,000.00

State appropriation ,— 10.396. IG

Farm products 1. 041. 56

Miscellaneous, includiuj; balance from previous year— 325. 19

Total 31,762.91

Reports of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedules prescribed

by this Department and have been approved.

Active and aggressive w^ork characterizes the operations of the

Arizona Station, and it is having a strong influence on the develop-

ment of agriculture in the Southwest.

ARKANSAS.

Arkansas Agricultural Experiment Station, Fai/ettcville.

Department of the University of Arkansas.

W. G. ViNCENHELLER, Director.

During the past year the Arkansas Station has completed investi-

gations along several lines. The experiments in rice growing under

irrigation, which have been carried on in Lonoke County in coopera-

tion with this Office, are reported to have been an unprecedented suc-

cess. About 5,000 acres have been planted with rice this year by the

farmers of the county. The horticulturist has brought to a close his

studies of the improvement of old orchards. His results show that

the failure of orchards in Arkansas is due chiefl}^ to soil exhaustion.

By the use of fertilizers and cover crops, and by pruning and spray-

ing properly conducted, a production of 90 per cent of first-class

fruit may be expected even from orchards 15 years old. The chemist

reports that analyses of foods on the market indicate that 47 per

cent of such articles are adulterated. The veterinarian has completed
some preliminary investigations with anthrax, together with a study

of the Aalue of vaccination with the commercial vaccines as a pre-

ventive, and the efficacy of field sanitary work in its control. Addi-

tional investigations as to the toxic effects of cotton-seed meal for

swine and poultry indicate that adult poultry may be fed cotton-seed

meal in large proportions without detriment, but that this can not

safely be done with hogs.

Investigations now under way include tests of various grain and

forage crops, corn breeding, crop rotation, dietary studies of private

families and student organizations in the vicinity, a chemical method

for destroying stumps, and studies of the digestibility of the forage

crops of the State, and of the origin and chemical composition of the
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so-called
"
prairie dog

" mounds. An entomological survey of the

State has been begun. Tick eradication Avork is being carried on,

and there is some variety testing of apples.

As a result of- the additional funds jirovided by the Adams Act,
new departments have been organized in animal husbandry, dairying,
and entomolog}^, and additional assistance has been provided for

research Avork in horticulture and animal diseases. All divisions

of the station have received additional and improved equipment and

new investigations have been initiated.

During the year the following publications of this station have been

received: Bulletin 87, Glanders of horses; 88, Food adulteration, in

Arkansas; 89, llice growing in Arkansas; 90, The cattle tick in

Washington and Benton counties; and 91, Suggestions upon the care

of apple orchards; and the Annual Report for 1905, which includes a

financial statement for the fiscal year ending June 30, 1905, a list of

fertilizers registered for sale in Arkansas in 1905. and a reprint of

Bulletins 83-87.

The income of the station during the past fiscal j-ear was as

follows :

United States appropriation. Hatch Act $15,000.00

United States appropriation. Adams Act 5,000.00

State appropriation o34, 084. 92

Farm products 1,472.95

Total 56, 457. 87

Reports of the receipts and expenditures for the United States

funds have been rendered in accordance Avith the schedules prescribed

by this Department and have been approved.
NeAv buildings haA^e been erected for the agricultural and dairy

departments (PI. II) of the university, portions of which Avill be

occupied by experiment station officers, thereby proAnding largely
increased acconnnodations. These, together Avith the additional

equipment, Avill materially strengthen the station AAork as a Avhole.

Liberal appropiiations Avere made to the station by the State, and

the outlook is very ])romising.

CALIFORNIA.

Agricultural Experiment Station of the University of California. Berkeley.

I)('l>Mrlnicnt of (ht> riiivcrsity of ( 'alifornia.

E. J. Wu'KKoN, A. M., Arliii;/ Director.

'I'he policy of the California Station has proceeded toAvard a fuller

distribution of responsibility and clearer specialization anu)ng mem-
bers of the stall', with manifest improA'ement in spirit and confidence.

o For two years.
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Fig. 1.—New Agricultural Building, Arkansas Station.

Fig. 2.—New Dairy Building, Arkansas STATior
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Opportunities, for extension of work have l^een provided Ijy special

State appropriations for the purchase and equipment of a farm
;
for

a laboratory for the study of plant diseases in southern California;

for investigations of pear blight, walnut blight, and viticulture; for

improvement of cereals, and for studies of poultry problems and dis-

eases. A farm .of 780 acres has been secured near Davisville in the

Sacramento Valley about 85 miles from Berkeley, and is being put
in condition for instruction and investigation Avork. Uiuler the State

appropriation for a study of plant diseases, plans are being made for

a pathological laboratory at Whittier and for a cultural station at

Riverside which will be chiefly devoted to work with citrus fruits.

The farm at Davisville will incidentally be utilized to extend the

scope of the cereal investigations which are now^ being conducted at

Yuba City and Modesto. Some work is also being carried on at the

substation at Tulare, and the forestry substation at Santa Monica is

being restored under the State appropriation for that purpose.

The most notable development of the work lias been in plant dis-

eases, entomology, and agricultural technology. Although handi-

capped by inadequate equipment, the entomologist has made marked

progress in investigations on mosquitoes, the codling moth, corn

worm, cherry worm, woolly aphis, oak caterpillars, tussock moth, a

new pear thrips, food of orchard birds, and spraying problems, be-

sides expanding the courses of instruction in the university and estab-

lishing a correspondence course. The work in agricultural technol-

ogy has been mainly devoted to studies concerning the effect of envi-

ronment on the composition of sugar beets, the canning of cured

prunes, and the improvement of cereals in yield, composition, earli-

ness, resistance to drought and disease, and milling, baking, and

bleaching quality by means of cross breeding, selection, and improved
methods of culture. Improved special laboratory facilities for this

work have been added, and the cultural work will soon be amply pro-
vided for.

A small zymological laboratory for special studies relating to

vinification has also been equipped, and an efficient method of con-

trolling the product and preventing losses from spoiled wine has been

worked out. The ^nticultural work has also included studies of

adaptation, diseases (particularly Anaheim disease and mildew)
and disease resistance, grafting, pruning, fertilizers, etc.

An important line of work has been poultry investigations, in-

cluding digestion experiments with hens, and studies of roup and
chicken pox. A study of the San Francisco milk sujjply has been

made in cooperation with the city authorities, and considerable data

have been collected regarding the control of bovine tuberculosis. Soil

studies have continued as formerly, including analyses of soil samples
from various sources, studies of soil moisture, green manures, and
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summer fallowing in their niutiuil relations, growth of. legmnes with

inoculation and irrigation, and movement and loss of water in furrow

irrigation and witli soil mulches. Some attention has also been

given to a study of the efficiency of various canal linings, drainage

problems, and seepage losses. The nutrition investigations in coop-

eration with this Office have comprised largely studies of the diges-

tibility of fruit and nuts.

The university ha,s recently been the beneficiary of a bequest by the

late Theodore Kearney, of Fresno, of property valued at about

$1,000,000. If the property is finally awarded to the university by
the probate coin-t, it is expected that the income of about $50,000 per

year will be used for agricidtural instruction and research in the San

Joaquin Valley.

The station is now well provided with funds for printing the re-

sults of its investigations and the volume of its publications has

materiallv increased. During the past year bulletins were received

as follows: IGG, Spraying for scale insects; IGT, Manufacture of dry
wines in hot countries; 168, Observations on some vine diseases in

Somona County; 169, Field observations upon the tolerance of

the sugar beet for alkali; 170, Studies in grasshopper control; 171

and 173, Commercial fertilizers; 172, Tomato diseases in California;

176, Sugar beets in the San Joaquin Valley ;
and 177, A new method

of making dry red wine. The station has also issued a number of cir-

culars on the culture of the sugar beet, codling-moth control, recent

problems in agriculture, agricultural education, seed wheat, cater-

pillars on oaks, and teaching agriculture in the public schools.

The income of the station during the past fiscal 3'^ear was as

follows :

United States appropriation. Ilatoli Act $15,000.00

United Sates a])pi'oi)riation, Adams Act 5,000.00

State approjtriatious for sju'cial iiivesiicatioiis. including

substaticjns 27. 277. 0-i

Fainn products 1,440. 77

Individuals 2:^2. 42

Miscellaneous, including' halance from ]irevious years •' 18, 118. 81

Total l")7, 0<>n. 04

Reports of the receipts and (he expenditures for the United States

funds have Ikhmi rendered in accordance with the schedides prescribed

by this Department and have been ai)proved.

The State has shown a disposition to be liberal in appropriations
for agricultural investigations, but generally for specific pieces of

work. There is still need for appropriations which can be used for

" Includiiitr !?10.0(tit, csliuiatrd porticin of s.ilaries paid from the .eeneral funds

of the universit.v to nit'iiii)ers of statitm slalf who are emplo.ved in both instruc-

tion and res(>:ircli.
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general j^urposes. One of the great needs of this station, viz, im-

proved facilities for field work under more perfect control of the

central station has, however, in large measure been met.

COLORADO.

Agricultural Experiment Station, Fort Collins.

Department of the State Agricultural College of Colorado.

L. G. Carpenter, M. S., Director.

The principal lines of work of the Colorado Station have remained

substantially the same as in previous years. The most notable recent

development has been of what are termed "
western-slope fruit inves-

tigations
"
at Grand Junction. These include a variety of studies on

diseases, insects, and cultural methods, as well as seepage and drain-

age investigatibns. This work is done in cooperation with local fruit

growers and fruit growers' associations, who have contributed about

$1,500 besides the use of lands and orchards. A field entomologist

has been employed for this work and the assistant horticulturist has

been transferred to it.

Steady progress has been made in the horse-breeding investiga-

tions in cooperation with the Bureau of Animal Industry, in deter-

miniup- the value of the American trotter as foundation stock for an

American carriage breed. Thirteen of the 19 mares now have fine

colts by Carmon, the head of the stud, some of which give excellent

promise as material for the continuation of the investigations. Addi-

tional mountain pasture land has been secured for the breeding stock,

making about 900 acres now available, and a horse-breeding stable

has been erected at a cost of about $5,500. In other lines of animal

industry experiments have been carried on in the wintering of steers,

feeding experiments with pigs and sheep, and studies of the cause and

nature of loco poisoning.
In entomology especial attention has been given to the pine and

spruce lice, the potato flea-beetle, the codling moth, and local insects.

The chemist is continuing studies on the deterioration of manure

under Colorado conditions, the digestibility and available energy of

Colorado hays, and on alkali.

The tract of 73 acres of land recently secured near the station for

experimental purposes has been systematically laid out for work
in agronomy, including variety, breeding, fertilizer, irrigation, and

culture tests of cereals, sugar beets, potatoes, alfalfa and other for-

age plants. The effect of alkali and other conditions on the brewing

quality of barley is being studied, and attempts are being made to

breed a winter durum wlieat and better seed-producing and disease-

resisting alfalfa. Cooperative experiments with farmers in the

improvement of potatoes, with a view to producing local-grown seed
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potatoes, and the growing of durum wheat, oats, and vetch at differ-

ent altitudes have considerably increased. The Arkansas Valley sub-

station has been utilized chiefly for experiments on the improvement
of cantaloupes and alfalfa.

During, the past fiscal year 11 bulletins and 2 annual reports were

received from the station, as follows: Bulletins 102, The value of

sugar-beet pulp, alfalfa hay, and ground corn in fattening steers;

103, The thorough tillage system for the plains of Colorado; 104, A
rust resisting cantaloupe; 105, A new apple rot; lOG, Pruning fruit

trees; 107, Peach mildew; 108, Development of the Kockyford

cantaloupe industry; 109, Cultural methods for sugar beets;- 110

and 111, Alfalfa; and 112, xV hopperdozer; and tlie Annual Reports
for 1901 and' 1905.

The income of the station during the past fiscal j'ear was as follows:

United States appropriation, Hatch Act .$15,000.00

United States appropriation, Adams Act 5,000.00

State appropriation " 14, 000. 00

Miscellaneous, inclndins balance from previous year 3,274.28

Total 37, 274. 28

Reports of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedules prescribed

by this Department and have been approved.
The Colorado Station has many useful lines of work in progress

and under consideration. Clo.ser organization and clearer differen-

tiation of college and station work and funds would be of great

benefit, as would also be an increase of supplementary lump sum

appropriations by the State for experimental purposes under fewer

restrictions than are the Federal funds. Such ai)propriations will be

especially necessary in order to secure the most efficient use of the

funds made available under the Adams Act.

CONNECTICUT.

The Connecticut Agricultural Experiment Station, \rir Haven.

E. H. Jenkins, I'll. I)., Director.

The corn-breeding experiments of the Connecticut State Station

have been a new feature of its work during the past year. The prin-

ciple of .selection has been an increased sugai" content, and a study of

thei effect of climate on this has been begun. Additional land lias

been leased near the station for the purpose, and six farmers in dif-

ferent pai'ts of the State are coo])(M"ating under (ho direction of the

agronomist.

a Two years.
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The investigation in tobacco improvement by methods of seed

selection and hybridization has residted in the establishment of two

hybrid varieties of decided promise. Several years' tests in plats

of an acre or more indicate that both the broad leaf and Connecticut

Habana seedlings are superior in shape, size, and vein of leaf to

those from which they originated, while in other respects the quality

is in no way impaired.
The station forester has given attention to a study of the growth

of chestnut trees and to the establishment of small plats of woodland

for the future stud}^ of forest problems. The entomologist and bota-

nist have carried on cooi3erative work and demonstration experiments
with a number of farmers. There has also been some extension work,

chiefly through farmers' institutes and other farmers' organizations.

A substantial brick laboratory building, costing $15,000, has been

completed, the cost being met in part from fees accumulated from the

inspection work. An exceptionally well-equi2;)ped laboratory has

been fitted up on the first floor for the researches on proteicls, carried

on under a grant from the Carnegie Institution. The second floor is

to be used for the work in plant breeding and forestry.

The Adams fund available for 1906 for Connecticut was divided

by the governor equally between the State and Storrs stations. A
permanent division will be effected by the legislature at its next

session. The inspection work required of this station by the State

is increasingly heav3^

During the year the following publications of this station were

received : Bulletins 152, The improvement of corn in Connecticut;

and 153, The gypsy moth and the brown-tail moth; and the An-

nual Report for 1905. Parts 1-3 of this report are devoted to the

results of the inspection of fertilizers, food products, and commer-

cial feeding stuffs; part 4, to the report of the entomologist, includ-

ing notes on scale insects, mosquito investigations, and insects visit-

ing fruit blossoms; part 5, to the report of the botanist, giving
notes on fungus diseases

;
and part 6 to tobacco-breeding experiments

in Connecticut.

The income of the station during the past fiscal year was as fol-

lows :

T'nited States appropriation. Hatch Act $7. .500.00

T'uited States appropriation. Adams Act 2, .500. 00

State appropriation, including balance of .$4.50 15,9.50.00

Individuals 7, 949. 30

Fees, including balance from previous year 20,491.92

Miscellaneous, including farm products 443.70

Total 54,834.92
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Reports of the receipts and exiDenditures for the United States

funds have been rendered in accordance with the schechiles pre-

scribed by this Department and have been approved.
The Connecticut State Station is better equipped than ever before

for thorough investigations in the lines in which it has undertaken

work, and is thus in a position to make its work of greater usefuhiess

to the agriculture of the State.
'to'

Storrs Agricultural Experiment Station, Storrff."

Department of the Coniiecticut Agricultural College.

Jj. A. Clinton, M. S., Director.

The policy of the Connecticut Storrs Station to concentrate its

Avork along a few lines has been continued. Particular attention has

been given to the poultry investigations. A wooden brooder outfit,

holding 300 chickens, has recenth' been built at a cost of about $75.

This will be comjiared with a more substantial house built at a cost

of over $300. A poultry house is also being built for work in breed-

ing. In experiments thus far a wooden house holding about 25

hens and costing about $25 has proved best. The investigations with

pigeons and the production of squabs have been brought to a close.

The station has inclosed about 30 acres of land with woven-wire

fence and connected the pasture with the college water system. This

equipment is being utilized for experiments in sheep raising. A flock

of 25 pure-bred Shropshires has been purchased by the station, and

the adaptability of sheep breeding and feeding to New Eifgland Avill

be studied.

The soft-cheese investigations in cooperation with the Bureau of

Animal Industry have been continued. The manufacture of Camem-
bert cheese has been ])nt upon a working basis, and problems in

the making of Rocpiefort cheese are now being taken uj). The State

appropriation for work on the nutrition of man has been used for

this puri)()se, and the investigations at ISfiddlotown in coopei-at ion

with this OfKce have l)een discontinued.

Some extension work is being done b}' the station, chiefly through
the farmers' institutes and other farmers' organizations. A numbei'

of changes in the personnel have recently taken phu-e, notably ihe

resignations of the dairvnian. chemist, and bacteriologist. ^^'. M.

Esten has been |)lac(Ml in charge of the work in bacteriology and

C. D. Jarvis in horticulture.

Pending final action by tlic legislature at its next session the go\-
ernor dixided the Adams fiiiKl axailable foi' l'.H)('> e(|ually between

the Storrs and State stations.

" Telegr;i|)li luldress, slurrs via WilliiiKiiific: railroad station, express, and

Irciixlit .ulilress. F.HfiU riU<-.
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Diirino- the rear Storrs Hall, the new coUeoe dormitory, has been

completed at a cost of $G0,000. A legacy of the late Edwm Gilbert

bequeathed to the college a farm at Georgetown of about 356 acres,

together with all tools, machinery, agricultural implements, live

stock, and buildings, upon condition
*' that the same be taken and

maintained in connection with said college as a farm and for the

purpose of teaching or instruction in farming practically.'' In

addition $60,000 was left to the college, the interest of which is to

be used for caring for the farm and for instruction in agriculture,

especially animal husbandry.
Bulletins 36, Poultry suggestions for the amateur; 37, The so-

called
"
germicidal property

''
of milk

; 38, The marketing of poultry

products; 39, Pig-feeding experiments; 40, Creamery problems ;
and

4L Spraying notes, 1904-5, were received during the year from this

station.

The income of the station during the past fiscal year was as

follows :

United States appropriation. Hatch Act $7,500.00

United States appropriation, Adams Act 2,500.00

State appropriation 1,800.00

MiscellaueoHS 581. 33

Total 12,381.33

Reports of the receipts and expenditures -for the United States

funds have been rendered in accordance with the schedules pre-

scribed by this Department and have been approved.
The Connecticut" Storrs Station has materially improved its equip-

ment and has made its work more thorough. It is also broadening

its relations with the farmers of the State and securing their confi-

dence and support in increased measure.

DELAWARE.

The Delaware College Agricultural Experiment Station, \eicark.

Department of Delaware College.

H. IIaywari). :M. S. Agr.. Director.

The un.settled conditions surrounding the Delaware Station cul-

minated toward the close of the fiscal year in the retirement of the

director, who was retained in charge of agronomy and animal hus-

bandry. A new director. H. HayAvard. has since been appointed.

The bacteriologist has been engaged in a study of nitroculture

organisms, as to their condition in commercial cultures. These cul-

tures were found unreliable for general farm use because of the in-

ability of the organisms to withstand drying for any considerable

time and retain their vitality. Field tests of fresh cultures of
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Pseiidomonas radicicola prepared in the laboratory, however, gave

very gratifying results, especially \vlion used in conjunction with

lime, and are believed to be of value. The varieties of P. radicicola

found on different species of legumes could not be differentiated by
bacteriolooical methods and are c(msidered to be identical.

A study of the mushroom iiulustry has also been begun, particu-

larly as regards buildings and market conditions from the standpoint

of the anuiteur grower. American spawn cultures have been tested,

and ex[)eriments are under wa}' looking toward the control of the

iwushroom maggot.

Experiments with dust and licpiid sprays for apples have been

completed with satisfactory results. For Keiffer pears dust sprays

have been a failure, while liquid sprays have been a complete suc-

cess. Other horticultural woi-k has included pollination experiments

with apples, dipping nursery stock for the San Jose scale, further

tests of various petroleum emulsions and insecticides, and cooperative

experiments in ai)ple breeding, i)runing, and other orchard pi'oblems.

There has also been cooperative work in spraying cantaloupes Avith

Bordeaux mixture for macrosporium blight.

The chemist has been studying leguminous crops with reference to

the jiniouiits of iniinurial constituents removed from different soils

with and without fertilizers, is carrying on cooperative experiments
Avith crimson clover, and has continued work on petroleum enndsions.

The entomologist is studying, among other things, methods of con-

trol for the apple leaf miner and the plum curculio.

The publications of this station received during the past hscal 3'ear

were Bulletins 71, The action of formaldehyde in the preservation of

milk; 72, Dust and licjuid spraying; 73, The K-L emulsions and

spraying; and 74, Some experiences with insecticides for the San

flose scale.

'I'he income of the station (hu'ing the i)ast fiscal year was as

follows :

United States Mi.pn.i.rintioii. llntcli Act $1.'), 000. 00

TTiiited States aiJiiroiiriatimi. Adaius Act 5,000.00

Fees LiSG. 00

MisceUaneoiis
.,

32.00

Total 20. 818. 00

Ke])orls of the i'eceii)ts and expeutlilures for the I'niled States

funds have bi'en rendered in acconhince with th(> schmbdes j)rescribed

by this Department and have been approved.
'I'he i^assage of the Adams .Vet made possible the }mrchase of some

nnich-needed e(|ni|)nieiit I'oi' investigations in chemistry and soil

bacteriology, but the needs of the station contiinie to be very urgent.

Land for experimental work is especially necessary, as no funds are



FLORIDA. 93

available for even the rental of the necessary areas. A bill providing

funds for the purchase of a farm to be used jointly by the college and

station has been passed by the Stale legislature.

The new director has entered upon an aggressive and energetic

campaign for strengthening the station work in a number of direc-

tions. If he receives the support of the governing board and the

farmers of the State, it is believed that much will be accomplished,

but without this the station can not expect to advance in effectiveness.

FLORIDA.

Agricultural Experiment Station of Florida, Gainesville.

Department of the University of the State of Florida.

P. H. Rolfs, M. S., Director.

The removal of the Florida University and Station from Lake City
to Gainesville has been the leading event of the year. In consequence

of it no new projects have been attempted by the station, but a num-

ber of lines of work have been brought to a close, including an exten-

sive study of pineapple culture and marketing, and an investigation

by the veterinarian of "
salt sickness," or bovine uncinariasis. Con-

siderable progress has also been made in the publication of accumu-

lated material, the publications of the year including Bulletins 79,

Insects of the pecan; 81, Fertilizer suggestions; 82, A preliminar}^

report on growing Irish potatoes; 83, Pineapple cidture. III—Fer-

tilizer experiments; 84, Pineapple culture, IV—Handling the crop;

and 85, Second report on pecan culture
;
and the Annual liej^orts for

1903, 1904, and 1905.

Cooperative tests with alfalfa and Irish potatoes and of the fer-

tilizer requirements of cotton and citrus fruits have been continued

with the farmers of the State, as have also tests of the adaptability
of different varieties of potatoes and cotton and the introduction and

acclimatization of a number of subtropical plants.

The income of the station during the past fiscal j-ear was as follows :

United States appropriation, Hatch Act $15,000.00

United States appropriation, Adams Act 5,000.00

Farm products 853.04

Total 1 20,853.04

Eeports of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedules prescribed

by this Department and have been approved.
At Gainesville the station has been provided with laboratory facil-

ities, farm outbuildings, a greenhouse, and a dwelling house. An
experimental tract of about 40 acres has been reserved adjacent to
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the station headquarters, besides additional fields for growing forage
for the. station live stock. About 15 acres are to be devoted to

horticultural plantations. The facilities in most respects are better

adapted to the requirements of the station than were those given up at

Lake Cit}^, and the soil is much superior. On the whole the outlook

for the Florida Station in its new location is encouraging. A period

of adjustment to its new environment is inevitable, but the ultimate

ejffect should be the rapid development and strengthening of its work.

GEORGIA.

Georgia Experiment Station, Experiments

Department of (Georgia State College of Agriculture aud Mechanic Arts.

M.'V. Calvin, Director.

The Georgia Station has continued its extensive field experiments
on fertilizers, cultures, etc., of feed crops, which have been carried

on systematically for several years. A three years' study of the life

history of the peach borer has been completed, which is believed to

be the most important work from a practical standpoint that the

horticultural department has as yet eifectecl. Experiments looking
to the discovery of means of control of the borer will be continued.

A special study of varieties of figs is being made in cooperation with

farmers in southern Georgia and Alabama and northern Florida.

The station has obtained from California, France, and elsewhere

over 100 varieties, and has arranged for the importation of other

varieties from Italy. The introduction of the Smyrna fig in the

southern part of the State is hoi:)ed for. The nomenclature and

synonymy of the domestic fig and the process of caprification are to

receive attention. Other horticultural investigations recently under-

taken include cultivation tests with peaches, variety tests of seed corn,

and field exi)erimentation with soil inoculation for crown gall and

the wilt of Japanese plums.

Feeding exjieriments liave been undertaken to ascertain tlic relative

value of cotton-seed hulls for wintering steers, the amount of cotton-

seed meal which can safely be fed to i)igs. aud the relati\e value for

dairy cows of silage versus hay, and soiling crops versus pasturage.
As a result of the passage of the Adams Act departments have bfen

organized in plant breeding and ]ilant pathology and in bacteriology.

Additional assistants have been engaged in biology and horticulture^

and in dairy and animal industry, and the scope of the work has been

increased. Considerable equipment has been purchased for these de-

partments and additional buildings are to be erected.

"Telegraph, freight, and express address. Griffin.
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The demand for the station j)ublications has increased during the

past year. Cooperation of the horticulturist and animal husband-

man with the State associations of fruit growers and live-stock

breeders has helped to bring the farmers of the State into closer

relations with the station, with mutual benefits.

The publications of this station received during the year were as

follows: Bulletins G8, Japan and hybrid ])lums; GO, Corn culture; 70,

Cotton culture; and 71, Some field notes on soil inoculation; and the

Annual Report of the station for 1905.

The income of the station during the past fiscal year was as follows :

United States appropriation, Hatch Act .$15,000.00

United States appropriation, Adams Act 5, (X)0. 00

State api)ropriation 1 851.42

Farm products 2,711.11

Balance from previous year 2,566.41

Total 26,128.94.

Reports of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedules prescribed

by this Department and have been approved.
Since the close of the fiscal year a new director has been elected to

succeed R. J. Redding, who has been in charge of the station almost

from its establishment.

The agricultural people of Georgia have evidently become awak-

ened to the importance of the wide diffusion of agricultural educa-

tion as the basis for improved agricultural practice in that State.

This is evidenced by the recent passing of a State law providing for

the establishment of eleven agricultural high schools and the remark-

able liberality of the local communities in providing means for the

equipment of these schools, and also by a movement to strengthen and

develop the State Agricultural College.

Since sound agricultural education is based on the facts and prin-

ciples established by the careful and thorough experiments and re-

searches Avhich it is the business of the agricultural exi3eriment sta-

tions to conduct, it is now more important than ever before that the

station in Georgia, as well as elsewhere, should be directed and
manned by men competent to supervise and. conduct investigations
which will steadily add to that knowledge of agricultural problems
which the agricultural colleges and schools require to make their

courses of instruction thorough and efficient.
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HAWAII.

Hawaii Agricultural Experiment Station, Honolulu.

Under the supervision of A. C. True. Director, OfBce of Experiment Stations,

United States Department of Agriculture.

JARED G. Smith, B. S., M. A.. Hpcc'ml Agent in Charge.

The AYork of the Hawaii Station has been continued along the

general lines of previous years, with especial attention to the intro-

duction of promising industries. An experimental planting of sev-

eral hundred varieties of grapes has been made at Makawao, on the

island of Maui. In view of the continually increasing Portuguese

population it is believed that grape growing and wine making may
become profitable home industries.

The experimental w^ork with tobacco which has been in progress

for three years at Hamakua was attended with such marked success

that arrangements have been made for growing the crop on a com-

mercial scale. Drying and curing sheds have been erected and at-

tempts will be made to prepare the crop for market. Considerable

quantities of leaf tobacco were produced, cured, and manufactured

during the year under the direction of the special agent in charge.

A crop of Sumatra tobacco gave fully 20 per cent of leaves of excel-

lent texture, valued by an expert tobacconist as worth from $2 to

$4.50 per pound for cigar wrappers, and the remainder of the crop

was nearly all adapted to use as filler. The tobaccos of the Cuban

type were also of excellent quality, and when the yield per acre and

the proportion of high-grade tobacco are considered, the jDossibilities

of profit in this new industry seem manifest.

The greatly increased demand for rubber and the consequent in-

crease in price have led the station to experiment with various kinds

of rubber-producing plants with a view to ascertaining their relative

worth under Hawaiian conditions. A considerable planting has been

made on the slopes of the upper part of the station grounds, and the

special agent has supervision of an experiment on the island of Maui

in the cultivation of rubber and the fertilizer requirements of the

trees.

The special agent has also devoted nnich of his time to coffee prob-

lems and is assisthig in experiments relating to cultivation, topping,

shading, curing, and marketing, as well as to diseases and insect pests.

Efforts are being made to create a s^jecial market for the Hawaiian

coffees based on the superior quality of the product.

With a view to rehabilitating the rice industry of the island, in-

vestigations pertaining to rice cultivation have been begun in the

hope of offsetting the drawbacks of primitive Chinese methods and

high land rent by the use of iuiproved machinery, fertilizers, the
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breeding and introduction of new varieties, irrigation, etc. Through
the cooperation of the Bureau of Plant Industry, about 150 varieties

were obtained for testing, among them several of superior merit.

F. G. Krauss, for several years agriculturist at the Kamehameha

schools, has been appointed to carry on this work. The use of land

for the experiments has been donated and other assistance provided

by various citizens.

The entomologist is continuing investigations along economic lines,

including studies of the mango weevil and experiments for its

control. Investigations are also being pursued on forest insects,

those attacking coffee, citrus fruits, etc., and data are being collected

for a report on the principal insect pests of the island. The experi-

ments begun last year with bees and silkworms have been continued

with satisfactory results, and it is believed that these home industries

can be made profitable. The entomologist continues to act in connec-

tion with the committee having charge of the campaign for the elim-

ination of mosquitoes, and largely through his efforts an experiment
with top minnows from Texas has been undertaken. These minnows
feed quite extensively on mosquito larvae, and b}^ their introduction it

has been found possible to treat extensive breeding places that could

not otherwise be reached.

The chemist has made a study of the composition of some Ha-

waiian-grown fodders and feed stuffs, which, while not complete,
shows a decided deficiency in the lime content. Pie has also investi-

gated the utilization of the waste products connected with the can-

ning and shipping of fruits and of sugar making. In research lines

he has pursued his studies on the nitrogen content of Hawaiian soils,

paying especial attention to the pyridin compounds, which he has

shown to be present in considerable quantities. Recently studies of

the manganese content have been begun. In some parts of the island

this element occurs in large quantities, and it is desired to learn its

effect on plant growth. He has also studied the nature of fats and

carbohydrates in some Hawaiian plant products, and poisonous prin-

ciples in a number of plants of economic importance, such as sor-

ghum, cassava, and arrow root, and in cooperation with the entomolo-

gist he is carrying on a study of Hawaiian honeys.
The collection of local varieties of bananas, avocados, mangoes, cit-

rus fruits, and other economic plants is being continued by the horti-

culturist. Especial attention has been given to the marketing of

tropical fruits and to tests of various methods of handling, packing,
and storage. A large experimental shipment of pineapples, bananas,

avocados, papayas, etc., was accompanied to San Francisco, Portland,
and Seattle in order to study the conditions. This investigation is

considered of great importance, as little attention has been given to

294b—07 7
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the mtirketing of such products, and with the possible extension of

horticukure in the islands an outlet for the surplus must be pro-

vided.

During the year the station has issued Bulletins 9, Citrus fruits in

Hawaii; 10, Insect enemies of tobacco in Hawaii; 11, The black

wattle (Acacia decurrens) in Hawaii
; 12, The mango in Hawaii

;
and

13, The composition of some Hawaiian feeding stuffs.

The income of the station during the past fiscal year was as follows:

United States appropriatiou $15,000.00

Insular appropriation 3, 204. 55

Individuals 124.50

Fees 30.00

Farm products 522. 10

Total 18, 881. 15

The Hawaii Station is making considerable progress in aiding in

the diversification of the agriculture of the islands. Its investiga-

tions have shown the possibilities of new industries and in a number

of instances individuals have undertaken new enterprises. The in-

creasing demands made upon the station for its publications and for

scientific assistance show that it is being recognized as an important
factor in the development of the country.

Hawaiian Sugar Planters' Experiment Station, Honolulu.

C. F. BcKAKT, M. S.. Director of Division of AgricuUurr and Cheniifitrit.

The work of the Hawaiian Sugar Planters' Station has continued

along the lines of previous years. The division of pathology and

physiology has made a thorough study of the root disease affecting

cane and measures have been formulated for effectively combating
this fungus. Considerable attention has also been paid to cane di^
eases of lesser importance. The division of entomology has con-

tinued its efforts toward checking the ravages of the leaf hopper

through the introduction and distribution of parasites. The efficacy

of these methods has been strikingly demonstrated through a radical

reduction of the damage by the hoppers, and while further work
will be pursued along this line a large part of the time of the ento-

mological staff will be concentrated on the eradication of the borer

and other insects.

The division of agriculture and chemistry has confined its atten-

tion, as formerly, to questions dealing with the agriculture of cane

and with sugar technology. A large j)art of the field work has been

devoted (o the ))r<)pagation and selection of .seedling canes. Ninner-

ous substations have been established on the various islands and

tests are being conducted to determine the relative economy of dif-
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ferent agricultural processes under special plantation conditions, and

also the relative suitability of different varieties in diversified

environments.

The income of the station during the past fiscal year was as

follows :

Hawaiian Sugar Planters' Association $65,517.72

Fees 7, 842. 97

Total 73, 360, 69

The publications of this station received during the year were as

follow^s: In the division of agriculture and chemistry, Bulletins 13,

Field experiments with sugar cane; 14, Irrigation experiments of

1905, and 15, Fertilizer experiments, 1897-1905
;
from the division of

entomology, Bulletin 1, Parts 1-10, Leaf hoppers and their natural

enemies; from the division of pathology and physiology. Bulletins 1,

The inspection and disinfection of cane cuttings; 2, Preliminary
notes on root disease of sugar cane in Hawaii, and 3, Gumming of

the sugar cane
;
and the report of the station committee for 1905.

IDAHO.

Agricultural Experiment Station of the University of Idaho, Moscow.

Department of the University of Idaho.

H. T. French, M. S.. Director.

The work of the Idaho Station has been seriously interfered with

by the disastrous fire in March, 190G, which destroyed the main

building of the university wdth most of the laboratories and collec-

tions and the library. The university authorities took steps toward

rebuilding at once, and one of the new buildings under way is to be

for the use of the agricultural department of the university and the

station. In the meantime, notwithstanding the difficulties of the

situation, considerable progress has been made by the station except
in its laboratory work, and the investigations in several lines have

expanded. The irrigation investigations in cooperation with this

Office have been developed, especially on the cultural side, the inves-

tigations being confined very closely to questions relating directly

to the use of irrigation water in the production of crops, with only

secondary consideration of engineering problems. Considerable

attention is to be given, as heretofore, to the study of general condi-

tions and methods employed in the regions being opened up for

settlement by new irrigation projects, as in the Snake River Valley;
but efforts will be made to concentrate the more strictly experimental
work at Caldwell in southern Idaho, where the station has secured

a half section of land well suited to experiments in both dry and

irrigation farming.
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The station has successfully continued its demonstration work

in spraying private orchards, and the results are being widely applied

by fruit growers of the region.

Among other important investigations are studies of the nature

and treatment of the San Jose scale, apple and elm aphis, pear blis-

ter mite, peach-leaf curl, and apple scab. There have also been experi-

ments with a combination of Bordeaux mixture and arsenicals for

apple scab and codling moth, with hot water versus formaldehyde
for smut in oats, with formaldehyde for potato scab, with a treatment

for the tomato blight which is doing serious injury to the canning

business, with the injury to apples by applications of Bordeaux

mixture at the time of blossoming, and with the carbon bisulphid

treatment for squirrels.

The horticultural work of this station has been considerably de-

veloped during the year. Studies are being made of varieties of

apples, pears, and plums, the marketing of apj)les, top grafting,

grafting pears on quince stocks, breeding plums, mulching apples,

cover crops, fertilizers for orchard fruits and strawberries, forest

and fruit tree plantings, pruning, tests of a large number of varieties

of tomatoes, cabbage, sweet corn, and strawberries, and a study of

the methods of utilizing fruit by-products as in the manufacture

of cider, vinegar, etc.

The work in agronomy has also been extended during the year
and includes studies of several new rotations and of the use of

manure, mainly Avith a view to finding a substitute for the bare

faUow so generally practiced in the region. Tests and development

by selection and crossing of corn and wheat, potatoes, flax, alfalfa,

and other forage plants and grasses, sugar beets for seed, fall and

spring seeding of grains, and field and pot experiments to determine

the fertilizer requirements of Idaho soils have also been carried on.

In animal husbandry there has been a study of available feeds

for cows and hogs, especially alfalfa and field peas. The breeding
of a dual-purpose cow from Shorthorn stock is being continued,

and a herd of Angora goats has been secured for use in clearing wild

land.

The university has recently established a school of agriculture,

which provides a four-year course preparatory to the regular college

work. A four-year course in domestic science has also been added.

The publications of this station received during the year were:

Bulletins 48, Raising calves on separator milk
; 49, Soil temperatures

1903^, a summary of weather data 1894-1904; 50, Trap rocks of

Pahiuse region as road jnaterial, part 2; 51, Alkali conditions in the

Payette Valley; 52, Potato scab; and' 53, Experiments with wheat

and oats for smut; a circular on weather data; and the Annual

Eeport for 1905.
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The income of the station during the past fiscal year was as follows :

United States appropriation, Hatch Act $15,000.00

United States appropriation, Adams Act 5, 000. 00

Balance from previous yeai* 4.58.41

Farm products 1, 460. 71

Total 21, 919. 12

Reports of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedules prescribed

by this Department and have been^approved.
The Idaho Station is doing valuable work of a practical character.

Through the agency of its publications, demonstration experiments,

the organization of an agronomy association, and fanners' institute

work it is exerting an important influence on the agricultural practice

of the State. It is handicapped to some extent in carrying on ad-

vanced work by the difficulty of securing and holding well-equipped

men.
ILLINOIS.

Agricultural Experiment Station of the University of Illinois, Vrbana.

Department of the TTniversity of Illinois.

Eugene Davenport, M. Agr., Director.

The Illinois Station has continued to receive generous appropria-

tions from the State for special work upon practical problems, and

the demonstration of the results. The live stock and soil investiga-

tions each receive $25,000, and the orchard, crop, and dairy investi-

gations $15,000 each, making a total of $95,000. The work in these

lines is planned with the aid of advisory committees chosen by the

respective State associations, an arrangement which is found to be

very successful and advantageous.

Experiments are carried out at various places in the State upon
land rented from farmers for the purpose, rather than in direct coop-

eration with them, and practical demonstrations are made in dairying
wherever the opportunity offers. This work is in addition to that at

the station, but forms a quite prominent feature.

The department of agronomy has provided two additional fields

during the year, one in Dekalb County on typical brown silt loam

soil of the early Wisconsin glaciation, primarily for crop experiments,

and the other in Wliiteside County on soil typical of the deep
loess silt, chiefly for soil investigations. Studies of the effects of

crop rotation, legumes and catch crops, farm manure, phosphorus
and potassium in various combinations are being undertaken on these

fields. The w^ork on soil fertility is carried out at the station and at

about twenty-three other places in the State. A somewhat extensive
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system of pot-cultiire experiments, to determine the depth to which

phmts feed, has been started during the year. Breeding experi-

ments with wheat, oats, and clover have also been inaugurated, and

corn-breeding experiments have been extended to cover a great variety

of points, including the breeding of corn upon some of the poorer

lands of the State. The laboratory for soil analysis has been enlarged,

and some new and larger laboratories have been provided for investi-

gations in farm mechanics (PI. Ill, fig. 1), soil physics, and crop

production.

Studies are being made with swine to determine the protein re-

quirements, with sheep to determine the proper ratio of roughage to

concentrates, and in fattening draft horses for market. The breeding
of beef cattle of a dual-purpose type for economy of production is

receiving attention, and studies of market conditions are continuing.

A field agent is traversing the State to ascertain from actual observa-

tions leading problems in cattle feeding and to introduce improved
methods. A building for swine feeding, costing about $2,000, has

been completed.
The horticultural department is studying, with the aid of a chem-

ist, changes in the composition of spraying materials after applica-

tion, and is conducting a large amount of demonstration work with

vegetables and fruits at various places in the State. Studies of the

bitter rot, drainage, fertilizers, renovation, storage, etc., have been

made with reference to local conditions in each case.

The dairyman is conductiiig feeding experiments to show the

value of clover. He is meeting with good success in an endeavor to

build up the station herd by the use of a high-grade Holstein bull.

He is testing herds in the State, to show the diH'erences in individ-

uality of cows, and is also studying the milk supply of the larger

cities.

During the year 5 bulletins, 12 circulars, and an annual report

were received from the station, as follows: Bulletins 102, The con-

struction of silos; 103, Comparison of methods of preparing corn

and clover hay for fattening steers; 104, Field experiments and ob-

servations on insects injurious to Indian corn; 105, The farmer's

vegetable garden ;
and IOC), Spraying apples

—relative merits of liquid

and dust applications; Circulars 90, Sampling of milk for composite
tests of individual cows; 91, 92, 94, and 98, Present methods of beef

production; 93, Should dairy cows be confined in stalls? 95, Sug-

gestions for the improvement of dairy barns; 9G, Soil improvement
for the Illinois corn belt; 97, Soil treatment foi' wheat on the poorer

lands of the Illinois wheat lu'lt : 00. The gist of 4 years' soil investi-

gation in the Illinois wheat belt; 100, The gist of four years' soil

investigation in the Illinois corn belt; and 101, Methods of testing

\:iriai)ility in coin; and the Annual Keport for lOOo.
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Fig. 1.—New Farm Mechanics Building, University of Illinois.

[.Vpproxiniately lUO feet square: cost, S32.000.]

Fig. 2.— Incubator House, Maine Station.





INDIANA. 103

The income of the station during the past fiscal year was as

follows :

United States appropriation. Ilatcli Act $15,000.00
United States appropriation, Adams Act 5,000.00
State appropriation 95, 000. 00

Fees 890. 00

Farm products 708.84

Miscellaneous, including balance from previous year 1,418.91

Total 118, 016. 75

Reports of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedides pre-

scribed by this Department and have been approved.
The Illinois Station is in a thoroughly prosperous condition. It

is making a special effort to keep in touch with the farmers of the

State, and the practical demonstrations in their midst, together
with the farmers' institutes, special trains, and the like, have brought
about their cordial support and confidence. In the further devel-

opment of its work, researches of a more fundamental nature will

doubtless be needed. Extension work through the college of agri-

culture continues to be vigorously developed, and a new instructor

has been added to cover the subject of agriculture in the schools.

INDIANA.

Agricultural Experiment Station of Indiana, Lafayette,

Department of Purdue University.

Arthur Goss, M. S., A. C, Director.

The liberal State appropriations to the Indiana Station have

enabled it to continue the expansion and development of its work,

especially those phases relating to specific problems of rather imme-

diate practical importance and demonstrations of crop improvement

by better .seeds and methods. Fertilizer, spraying, variety and plant

breeding work has been carried on at the station, at county poor

farms, and in a. cooperative way with over TOO farmers representing
all counties of the State. A number of very successful special trains

have been run, besides farmers' excursions to the station. During the

winter the .station held a corn growers and stockmen's convention in

the nature of a short course for farmers, lasting a week, vv'ith an

attendance of about 1,200 farmers.

Among the investigations now under way are those by the botan-

ical department of the plant rusts, particularly that of flax, for which

the full life cycle has now been completed. The chemists have experi-

ments in progress on rendering fertilizing materials available in the

soil, and especially the effect of irrigation. The requirements of
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muck soils have been studied, with resuUs which indicate that the

most needed element is potash.
A large feeding experiment with steers to compare tlie relative

value of different roughages is being carried on, together with a

similar experiment with pigs. A cross is being made of the Poland

Chinas and Berkshires to increase fecundity. The dairyman is study-

ing the efficiency of creaming by various systems prevailing on the

farms of the State, the making of cottage cheese from pasteurized

buttermilk, and methods of curing the same. Considerable work

has been done bv the veterinarian in the treatment of hog cholera and

some attention has been given to the cornstalk disease.

The publications of this station received during the year were as

follows: Bulletins 107, xVgriculture at Purdue University; 108, Soy

beans, middlings, and tankage as supplemental feeds in pork pro-

duction; 109, P^xamination of horses for soundness; 110, Corn im-

provement; 111, Indiana plant diseases in 1905; and 112, Com-
mercial fertilizers; and the Annual Report for 1905.

The income of the station during the past fiscal year was as follows:

Uuited States appropriation. Hatch Act $15, 000. 00

United States appropriation, Adams Act 5,000.00

State appropriation « 2.^. 000. 00

Miscellaneous 14, 657. 45

Balance from previous year 3,306. 12

Total 62. 963. 57

RejDorts of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedules prescribed

by this Department and have been approved.

During the year the mailing list of the station was enlarged from

11,400 to 17,000 names, and the correspondence has also very largely
increased. The station is getting into much closer relations with the

farmers, and its work is becoming very popular. Owing to the

character of the State appropriations and the present demands upon
the station, there is some danger that its attention will be too largely
absorbed by the immediately practical needs of the farmer, especially

the demonstration to him of methods which are ^"^11 kno\A'n. The
station has become, however, one of the active, aggressive stations of

the Middle West in its work for improved agriculture.

" For the fiscal year ended October 31.
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IOWA.

Iowa Agricultural Experiment Station, Ames.

Department of Iowa State College of Agriculture and Mechanic Arts.

C. F. CuRTiss, M. S. A., Director.

Important changes in the plan of organization of the Iowa Station

have been effected during the past year. The funds from the Adams
Act and increased State appropriations have enabled a more clearly

defined distinction between the experimental, instruction, and exten-

sion work than has formerly been the ca^se. The general direction of

the various lines of work in the college and station will still be under

the heads of departments, but the assistants are in most cases assigned

definitely to one field or the other. During the coming year twelve

members of the staff will devote their time exclusively to station

work. In addition the agricultural extension work, for which a

State appropriation of $15,000 is available, has been organized as an

independent department under the direction of the former agrono-
mist and a corps of seven specialists. The total staff in the division of

agriculture of the college and station now numbers 41. Among the

recent additions is a photographer, whose time will be exclusively

utilized for station work.

The work in agronomy has been subdivided into separate depart-

ments of farm crops, soils, and agricultural engineering. The farm-

crops department has continued investigations for the selection and

improvement of seed corn. The demand for its bulletin on this sub-

ject was so great that a second edition of 50,000 copies was published.

The seed-corn trains were again sent out to all sections of the State

and aroused much interest. Breeding experiments are vmcler way with

wheat, corn, alfalfa, clover, oats, and various grasses. The depart-

ment of soils has completed a preliminary survey of the more impor-
tant soil types in the State, and has conducted numerous cooperative

experiments with farmers. Extensive studies of the physical and

chemical characteristics of soils and of soil fertility are to be in-

augurated. Farm engineering problems have included cooperative

drainage investigations with this Office, studies of the use of alcohol

for heat, light, and power, the draft of farm vehicles, and means for

the storage and utilization of power from windmills.

The horticultural work of the station has been largely increased to

include breeding experiments with various fruits, tests of hardy
stocks and ornamentals, the winter storage of apples, and extensive

spraying experiments. In this and similar work the station has

again cooperated with the Bureau of Plant Industry and the State

horticultural society and has conducted demonstration experiments
with a number of comity poor farms and individual farmers.
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The equipment of a new dairy farm will provide for additional

work in animal production. Extensive feeding experiments are now
under way in pork production. Comparisons are being made between

pasteurized and nonpasteurized milk with reference to the spread of

tuberculosis, between Avhole and ground corn, and between corn,

shorts, and tankage. The dairy section has carried on an educational

butter test open to the creameries of the State, and has continued its

Avork on the moisture content and keeping qualities of butter.

An investigation of commercial feeding stuffs by the chemical secr

tion and the State board of agriculture indicates the necessity of leg-

islation regulating the sale of these products. The entomologist is

making a mosquito survey of the State, and the botanist a plant-
disease survey. Other Avork in these departments includes the life

history of the codling moth and other insects, seed adulteration, the

apple rust, and the bacteriological examination of water supplies.
Bulletins 81, Experiment in beef production ; 82, The principal

soil areas of Iowa; 83, Quack and wheat grasses; Some soil-binding

grasses of Iowa
; 84, The cedar apple fungi and apple rust in Iowa

;

and 85, Spraying calendar; and a revision of Bulletin 77, Selecting
and preparing seed corn, have been received from the station during
the year.

The income of the station during the past fiscal year was as follows :

United States appropriation, Hatch Act $15,000.00
United States appropriation, Adams Act 5,000.00
State appropriation 31, 509. 36

Individuals 100. 00

Farm products 9, 821. 82

Miscellaneous 1, 515. TO

Total 02, 946. 94

Reports of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedule prescribed

by this Department and have been approved.
The Iowa Station is making decided progress and its outlook is

exceedingly promising. Its policy of further difl'erentiating the

duties of the college and station staff should result in increased

efhciency, especially in i-esearch, and through the extension staif

the station should be in an excellent position to nuiko its findings

immediatelv available to the farmers of ''^•e State.
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KANSAS.

Kansas Agricultural Experiment Station, Maiiliattan.

Department of Kansas State Agricultural College.

C. W. Bl'rkett. M. S.. Director.

The work of the Kansas Station has been undergoing a radical

reorganization. Increased responsibilit}' has been given the newl)''

appointed director, who will devote himself exclusively to adminis-

trative work. A policy of concentration of the lines of work has

been outlined and it is hoped to bring about a better coordination of

the several dei^artments. The department of dairying and animal

husbandry has been divided, the former head remaining in charge of

the dairy work and his assistant taking up the work in animal hus-

bandry. The Fort Hays substation has been placed in the immediate

charge of the director, and is to be used largely for acclimation tests,

plant breeding, feeding trials, field demonstrations, and studies in

farm management.
The experiments in irrigation from wells which were carried on by

the substation in cooperation with this Office have been concluded

and reported upon. A tract of 40 acres has been .leased near Fort

Hays for cooperative experiments in dry farming.

An investigation of the nature and extent of adulteration of alfalfa

seed and of a number of grasses has led to the development of a satis-

factory method for detecting Canada blue grass in Kentucky blue-

o-rass seed. An effort has been made to eradicate the San Jose scale,

Avhich has been discovered in several localities. Other work of the

entomological department includes studies of insect pests of corn,

alfalfa, and of stored grain. A large cooperative experiment in

spraying apple trees for the prevention of apple scab and the ravages

of the codling moth has been carried on by the horticulturist and a

number of commercial orchardists. Several hundred acres were

sprayed with Bordeaux mixture and either arsenate of lead or arse-

nate of soda, with the result that less than 25 per cent of the fruit

was injured, whereas the year previous there w^as almost total loss.

Studies of cattle dips, extensive variety testing of grains and

forage crops, breeding experiments with small fruits, and crop-rota-

tion trials have been continued as in previous years. An egg-laying

test of the leading breeds of hens, to include cost of production and

similar factors, has been started and will continue a year.

An extensive study of wheat is to be undertaken, to include breed-

ing experiments by the Svalof method and milling, chemical, and

baking tests of Kansas wheat, with a view to studying the yield of

flour and its baking qualities, especially as influenced by the proteid

constituents. Experiments to ascertain the nutritive value of the
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more important Kansas feeds will also be taken up, and studies of

the causes and treatment of blind staggers and the efficacy of a

remedy for hog cholera recently devised by the station.

The publications of this station received during the year were

Bulletins 129, Kansas mammals in their relation to agriculture; 130,

Steer feeding experiment VII, 1903-4; 131, Care of dairy utensils;

132, Western feeds for beef production ; 133, Alfalfa seed, its adulter-

ants, substitutes, and impurities and their detection
; 134, The alfalfa

seed crop and seeding alfalfa
;
and 135, Grading cream

;
and the

Annual Report for 1905.

The income of the station during the past fiscal j'ear was as

follows :

United States appropriation, Hatch Act
.*p 15, 000. 00

United States appropriation, Adams Act 5,000.00

State appropriation for substations 15, 000. 00

Balance from previous year 679. 19

Miscellaneous, including farm products 2, 081. 16

Total 37,760.35

Reports of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedules pre-

scribed by this Department and have been approved.
A horticultural building has been completed, costing, with green-

houses and equipment, about $50,000. The college continues to in-

crease very rapidly in size, causing very heavy demands for instruc-

tion work from the station men. Additional instructors are urgently
needed to allow more opportunity for fundamental research work.

In some cases problems of a more scientific nature could be substi-

tuted for the extensive field tests carried on at present to good

advantage.
KENTUCKY.

Kentucky Agricultural Experiment Station, Lejuu/ton.

Dep:irtiHciit of the A^ricuitural and Mechanical College of Kentucky.

M. A. ScovELL, M. S., Ph. D., Director.

The Kentucky Station continues to give much attention to tobacco

investigations, partly by breeding experiments for the production of

a leaf with smaller waste and with special qualities, and also by
studies of the burn or wilt, which during the last two years has caused

damage to at least 20 per cent of the crop while drying in the barn.

An organism has been discovered winch produces the disease when
inoculated into the leaf, and its prevention is being studied in the

field and in a specially constructed series of eight incubators, in which

conditions of lieat, moisture, and ventilation can be controlled at will.

The latter will also be used in studies of the prt)duction of desirable



KENTUCKY. 109

shades of color in curing. To determine the potash requirements of

the crop, soil tests are in progress.

Clover diseases, especially
" clover sickness," are receiving attention

through cooperative experiments in several portions of the State.

Temporary substations have been established at Hopkinsville and

Bowling Green, 4 acres being under observation in each case.

Among lines of work continued as in previous years are soil inves-

tigations, including numerous analyses to determine the relations

existing between their composition and the character of the crop;

analyses of wheat, which seem to indicate that the kernels near the

middle part of the head are richer in protein than those at the extrem-

ities, and of corn, in which in general the butts of the ears are

richer; studies of insects infesting grain and young trees; nitrocul-

ture; Kentucky weeds; bee keeping; and the value of artificial

shade for vegetables.

The chemist is making a study of the availability of soil constitu-

ents as determined by fifth-normal nitric acid. A department of

animal husbandry has been established, in charge of E. S. Good, of

the Illinois Station.

A feed-inspection law was passed by the last legislature, which is

expected to yield from $10,000 to $12,000 a year to the station. An

appropriation of $10,500 is available for food inspection and the fer-

tilizer inspection yields about $23,000. Fees are charged for the

nursery inspection sufficient to cover actual expenses, while the seed

inspection is performed gratis. The inspection w^ork, as a whole, is

increasingly heavy, but interferes very little with the station work.

During the year the following publications have been received from

this station: Bulletins 117, 121, and 123, Analyses of commercial fer-

tilizers; 118, Corn—field tests; 119, Labels on adulterated and imita-

tion foods; 120, Some tree and wood infesting insects; cabbage
snakes; 122, Corn; 124, On the adulterants and weed seeds in Ken-

tucky samples of blue grass, orchard grass, timothy, red clover, and

alfalfa seeds; 125, Observations and experiments on clover, alfalfa,

and soy beans
;
and 126, Soils

;
and the Annual Keports for 1901 and

1902.

The income of this station during the past fiscal year was as

follows :

United States appropriation, Hatch Act $15,000.00

United States appropriation, Adams Act 5, 000. 00

State appropriation 10,498.49

Balance from previous year .3,478.59

Fees 22, 924. 2.3

Farm products, including the balance from previous

year 6,965.88

Miscellaneous 1,552.12

Total 65, 419. 31
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Reports of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedules pre-
scribed by this Department and have been approved.
The extension work in this State is chiefiy in the form of farmers'

institutes, for which a State appropriation of $2,000 is avaihible.

The station is well equipped and enjoys the hearty support of its

constituents.

LOUISIANA.

No. 1. Sugar Experiment Station, Auduhon J'ark, Xeiv Orleans.

No. 2. State Experiment Station, Baton Rouge.
No. 3. North Louisiana Experiment Station, Calhoun.

Department of Louisiana State University and Agricultural and Mechanical

College.

W. R. DoDSON, A. B., B. S.. Director, Baton Rouge.

The Louisiana stations have completed a study of the composition
of the roots, stems, and leaves of sugar cane at definite stages of de-

velopment and at maturity. The results are of service in dealing with

problems in clarification of cane juices and in the handling of prod-
ucts in the sugarhouse, and will furnish much valuable data for

future investigations. The germination of seedling canes, the value

of deep preparation of the soil, and the fermentation of sugarhouse

products for the manufacture ofalcohol are now receiving attention.

The veterinarian has brought to a close his investigations on the

nodular disease of the intestines of sheep. He concludes that by
keeping them in lots cleared of vegetation up to the time of weaning,
lambs from infected ewes may be raised practically free from the

disease. Investigations recently: inaugurated include a study of the

influence of stable manure and fertilizers on the quality of sirup made
from cane in north Louisiana and of methods for improving the

grapes, apples, and })eaches of the vicinity. Poultry breeding has

also been begun, numerous feeding experiments with cattle and

hogs are being conducted, and rice investigations are under Avay at

Crowley. Considerable time is required foi- tlio State fertilizer and
feed inspection, Avhich under a law recently passed is expected to net

the station about $5,000 a year additional revenue. The director re-

mains in charge of the State geological survey, and is a member of

the Crop Pest Commission which is investigating the cotton boll

weevil.

The additional funds provided by the Adams Act have been used in

the employment of a research chemist for investigations on the car-

bohydrates of cane-sugar piodiicls and the j)iii(liase of equipment for

work in animal and plant pathology. Specialists have been engaged
in both these lines.
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The station staff has taken part in the farmers' institute work,

tauglit at the summer normal school for teachers, and accompanied an

industrial train run by one of the railroads, delivering addresses on

farm topics along the route. The equipment and buildings of the

North Louisiana Station have been greatly improved (PI. V, fig. 1).

The following publications of the stations have been received dur-

ing the past fiscal year : Bulletins 80, Analyses of commercial fertil-

izers and Paris green; 81, Results of experiments in production and

marketing fruits and vegetables, and canning fruits and vegetables
on a small scale, at the North Louisiana Station

; 82, The Texas fever

cattle-tick situation, and the eradication of the tick by a pasture rota-

tion system; 83, Results of further experiment with nodule disease

of the intestines of sheep
—the "bare-lot

'' method of raising lambs;

84, Texas fever; and 85, Blackleg; Bulletins of the Lousiana geo-

logical survey : 1, Underground waters of Louisiana
; 2, Terrestrial

magnetism and meridian-line work; and 3, Establishment of tide-

gauge work; and the Annual Reports for 1901 and 1905.

The income of the stations during the past fiscal year was as

follows :

United States appropriation, Hatch Act .$1, .KX). 00

United States appropriation, Adams Act 5, 000. 00

State appropriation 15, 000. 00

Balance from previous year 1,5, 612. .33

Refund J 550.00

Farm products 3, 385. 33

Miscellaneous .3, .332. 26

Total 57. 879. 92

Reports of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedules prescribed

by this Department and have been approved.
The Louisiana stations are devoting their attention more largely

to research investigations, and the increased funds at their disposal
will enable them to extend their fields of usefulness along several

new lines. A progressive policy is being followed and should yield
results of decided scientific and practical value.

MAINE.

Maine Agricultural Experiment Station, Orono.

Department of the University of Maine.

C. D. Woods, Sc. D., Director.

The Maine Station continues to make a special feature of its poul-

try investigations, which, as carried out during the year, have in-

cluded questions in both breeding and management. A comparison
of the chick-producing capacities of eggs from hens that had been
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mated for several months, Avith those from recent mating, demon-

strated the entire fitness of long-mated birds for breeders, and

monthly tests of eggs from the same pen showed no decrease in the

fertility of eggs after the hens had been laying steadily for five

months. Early laying was found in general to be a reliable indicator

of good laying qualities. Investigations in progress include the selec-

tion of breeding stock by the use of trap nests, studies of how hirge

a flock should be, how much floor space each fowl should have, and

a comparison of cut clover and mangolds as a i)art of the ration. A
residence for the poultryman has been erected at a cost of about

$1,800, the basement of which is occupied as an incubator cellar, with

space for sixteen incubators (PI. Ill, fig. 2).

The nutrition investigations in cooperation with this Office have

consisted largely of digestion experiments with corn meal. The

results indicate thorough digestibility and comparative ease of

digestion.

The entomologist has published reports on the cottony grass scale

and the strawberry girdler, and is now working chiefl}^ on plant lice,

their life history and relation to crop injury. A small insectary has

been built and equipped and the library, which was hitherto poorly

provided with entomological books, has received liberal additions.

As a result of the passage of the Adams Act the department of

horticulture has been replaced by departments of pomology and vege-

table ])athology, W. M. Munson, the former horticulturist, becoming

pomologist and W. J. Morse, of the Vermont Station, being appointed

pathologist. The station has taken up work in seed inspection and

has published one bulletin giving analyses.

The university has withdrawn almost entirely from the station

building, thereby affording the station enlarged quarters. A granite

building is being erected for a university library, for which Mr.

Andrew Carnegie has given $50,000 besides $5,000 for equipment.

Increasing attention is being given to extension Avork. Reading
and correspondence courses in sixteen topics are now offered, and a

beginning has been made in introducing the study of agriculture and

horticulture into the normal schools. A "
better farming special

*'

train was run with the aid of the station, which was visited b}' over

20,000 people and proved a great success.

The publications of this station received during the year were

the Annual Reports for 1904 and 1905 and Bulletins 116-129, as fol-

lows: 116 and 119, Food inspection; 117. Poultry experiments; 118,

Cereal foods; 120 and 127, Fertilizer inspection; 121, The cottony

grass scale; 122, Experiments in orchard culture; 123, The straw-

berry crown girdler: 124, Finances, meteorology, index; 125, Seed

inspection; 126, Field experiments in 1905—The effect of the ration
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on the value of the manure
; 128, Orchard notes

;
and 129, Feeding-

stuff inspection.

The income of the Station during the past fiscal year was as

follows :

United States appropriation. Hatch Act $15,000.00

United States appropriation, Adams Act 5,000.00

Inspectors' fees, sales, etc 8,407.36
Balance from previous year 1,108.80

Total 20, 516. 16

Reports of the receipts and expenditures for the United States

funds have been rendered in accordance Avith the schedules prescribed

by this DejDartment and have been approved.
The Maine Station is in better position than ever before to do a

considerable amount of thorough work. It has secured the confidence

and support of the farmers by the practical work done in spraying
and inspection and by the cooperative experiments. Under its pres-

ent organization its work is more clearly differentiated from that of

the college, and it is the desire to sej^arate the inspection and other

routine duties as thoroughly as possible from the work of investiga-
tion. The outlook for its greater success in the future is therefore

promising.
MARYLAND.

Maryland Agricultural Experiment Station, College Park.

Department of Maryland Agricultural College.

H. J. Patterson, B. S.. Director. ,

The Avork of the Maryland Station has continued along the lines

of previous years, although there has been some interruption Ijecause

of numerous changes in personnel. The poultry and dairy investiga-

tions, temporarily suspended from this cause, have been resumed.

The horticulturist has been succeeded by C. P. Close, of the Delaware

Station, and V. M. Sheesmith, of the Kansas Station, has recently
taken up the work in agronomy. A number of additional assistants

have also been provided, including an assistant in demonstration

•work.

In agronomy attention has been chiefly directed to corn breeding
and tests of cowpeas. Trials of alfalfa showed it to be well adapted
to Maryland conditions. An effort is to be made to develop wheat-

breeding exj^eriments on an extensive scale.

The chemist has been making studies on the digestibility and feed-

ing value of some sugar foods, particularly molasses. Sweet-corn

breeding work is being continued by the assistant chemist, the object

being to secure a grain with higher sugar content and better adapted

294b—07 8
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to canning purposes, and also a variety which will give higher yields.

Some phases of this work are being conducted in cooperation with the

Bureau of Chemistry of this Department. Feeding experiments and

fertilizer trials are ])eing continued.

In horticulture the principal investigations of the year were on the

picking, packing, storing, and marketing of fruits, particular atten-

tion being given to the marketing of peaches. The horticulturist

accompanied various shipments to a number of large markets in order

to determine the relative value of different methods of packing and

marketing. Coojoerative studies are being carried on in various parts

of the State to determine the effect of potash salts on ajjples, peaches,

pears, and plums. The effect of frost on fruit buds is also being

studied, and investigations have been made of nitrocultures for beans

and peas.

The veterinarian is continuing his studies on spinal meningitis and

the von Behring method of imnnmization against tuberculosis. He
is also studying the role of leucocytes and their relation to disease

and its control.

The departments of botany and entomology are occupied chiefly

with State inspection work, Ijut some investigations are proceeding
on the cause of diseases, life history of insect pests, and remedies.

The publications included a report and six bulletins. Those re-

ceived during the fiscal year were as follows: Bulletins 100, The wild

legumes of Maryland and their utilization; 101, Common injurious

and beneficial insects of iMaryland; 102, Leucoc^^tes in milk and their

significance; 103, Method of tobacco seed selection; 104, Tests of

materials for bedding cows; 105, Experiments with fumigating nur-

sery stock; IOC); Tlie influence of the size of the grain and the germ
of corn upon the plant; 107, 1005 Spraying experiments for the San
Jose scale

;
and 108, Irish potato diseases.

Tlic income of the station during the past fiscal year was as

follows :

T'nited States appropriatinii. H;it<Ii Act ^ $1.". OOO. 0(t

I'liited Statos ai)propriati(^in, Adams Act ."». 00(1. 00

State appropriatidu 10,000.00

Farm products 5.182.63

Balance from previous year 1.208.21

Total rtO. 800. 84

Eeports of the receipts and expenditures for the Fnited States

funds have been rendered in accordance with the schedules pre-

scribed by this Department and ha\e been approved.
The mailing list now numbers about 20,000, being 46 per cent more

tlian that of eight years ago, and the correspondence is increasingly

heavy. The State has recently shown a disposition to come more
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largely to the support of the station. A poultry plant has been pro-

Abided, and construction Avill soon begin on new barns for dairy and

feeding work. While suffering somewhat from the numerous changes

in personnel, the station has made progress in the better differentia-

tion of its work from that of the college and by its adherence to the

policy of restricting its investigations to a few definite lines of work.

MASSACHUSETTS.

Massachusetts Agricultural Experiment Station, Amherst.

Department of the Massachusetts Agricultural College.

W. P. Brooks, I'll. D.. Director.

During the year the organization of the Massachusetts Station has

been given more definite form b}^ the election of a director distinct

from the office of president. A division of veterinary science has been

established, in charge of the college veterinarian. The station has

entered into cooperation Avith the Bureau of Plant Industry and local

growers in a study of cranberry growing on Cape Cod, and is carry-

ing on cooperative fertilizer trials with asparagus at Concord in an

endeavor to produce a more rust-resistant type.

Some interesting observations are under way on the physical con-

stants—heat, light, etc.—in relation to plant and insect development.

The botanist has nearly completed studies of light intensity and meas-

urements of the light units used by plants, together with the bearing

of these points on construction of greenhouses, exposure and related

problems. He is also continuing his work on electricity both as

regards its influence on plant growth and its stimulating effect on

bacteria. The horticulturist has taken up the heat and light require-

ments of different stages of plant growth, using the cress as a type.

In entomology, the heat units required for the metamorphosis of dif-

ferent insects are being worked out as a guide to determining the date

of their appearance.
The botanist is still investigating the diseases of greenhouse crops

and the injuries to shade trees by illuminating gas, banding sub-

stances, and other agencies. Seed testing for onion and tobacco

growers has been taken up, and a pure culture of yeast has been pre-

pared for trial in the production of a medicinal wine from the cran-

berry. Experiments with soils of different textures as related to the

germination and growth of plants have also received attention.

The horticulturist has developed a collection of dwarf fruit trees

which attracts much notice. He is also studying the Mendelian and

Galtonian laws of variation on squashes and nasturtiums, the effect

of stock and scion in grafting, and pruning with reference to develop-

ment of a system. The entomologist, aside from the work men-

tioned above, is testing proprietary sprays and studying the relative
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susceptibility of plants and insects to hydrocyanic acid and other

insecticides.

Feeding and digestion experiments have been carried on with cattle

which indicate that the feeding- value of Porto Rico molasses for

dairy stock is about 80 per cent that of corn meal. With sheep, diges-

tion coefficients have been obtained for a ninnber of by-products and

forage crops. An experiment has also been completed to show the

physiological and economic value of protein in milk production.

The inspection of fertilizers, feeding stuffs, nurseries, etc., continues

to occupy considerable time.

During the j^ear'the college and station have continued to prosper
and have made numerous additions to equipment. The horticultural

building has been occupied, and the ncAv college barn is nearing com-

pletion. An addition to the insectary and a new greenhouse have

provided increased facilities for the entomologists, and a new build-

ing for the department of botany and vegetable ]:)athology is under

construction. This building, which will be called Clark Hall, will be

designed for the special needs of both the college and station work,
and will cost, without equipment or greenhouses, about $45,000.

The most important step in extension work was the participation

of the college and station in the equipping and management of the

first railway special to be operated in New England in the interests

of agriculture. The " Better farming special," Avhich traversed a

considerable part of the State and later portions of Vermont and New

Hampshire, attracted much attention, there being at least 10,000

visitors in Massachusetts, of whom a noticeably large proportion were

young people.

The publications of this station during the year were as follows:

Bulletins 103, 101, and 107, Analyses of fertilizers; 105, Tomatoes
under glass, methods of pruning tomatoes; 106, Condimental stock

and poultry foods; 108, Inspection of concentrates; and 109, Analyses
of fertilizers and insecticides; Meteorological bulletins 198 to 209;
and an index to Massachusetts Station publications, volumes 1 to 12,

1883 to 1894.

The income of the station during the past fiscal j'^ear was as follows:

Unitod Rtiitos approprintioii. Hatch Act $14,017.70
ruitt'd States aijpropriation, Adams Act 5,000.00
Balance of United States funds frum previous year 382. 30

Stat*' ai)propriation 13, 500. 00
Fees 4.745.00
Farm products 2. 8:30. 02

Miscellaneous 4.993. 76

rp.Total __ 40, 074. 78
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Reports of the receipts and expenditures for the Unit'ed States

funds have been rendered in accordance with the schedules prescribed

by this Department and have been approved.

There are many indications of an increasing interest in agricultural

affairs in this State. The last legislature appropriated $5,000 for

normal work at the college as the result of the report of an industrial

commission appointed by the governor. An agricultural department

of ^ high school was opened at Petersham in charge of a recent

graduate from the college. The demands on the college and station

are steadily increasing, and they enjoy the cordial cooperation and

support of the people of the State. The station is doing a large

amount of work of scientific value, together with much of more imme-

diately practical importance. Its outlook, with a director at its head

to give a large share of his attention to its interests, seems very

encouraging.
MICHIGAN.

Experiment Station of Michigan State Agricultural College, Agricultural

CoUeye.a

Department of Michigan State Agricultural College.

C. D. Smtth. M. S., Director.

The work of the Michigan Station is progressing along practically

the same general lines as formerly. Some strong work is being done

in agricultural bacteriology on the effect of various organisms, alone

and associated, on rendering the i^hosphates available in the soil,

the effect of different amounts of green manure with soil on devel-

opment of acid, the organisms of nitrogen assimilation by legumes,

etc. Studies of the associative action of bacteria with certain combi-

nations in connection Avith lactic-acid organisms in souring milk have

shown differences of as much as ninety-six hours in the time of

souring.

The field work is being carried on much as in previous years,

and includes a wide variety of culture, fertilizer, breeding, and

variety tests. The study of the effect of inoculation on the compo-
sition of peas and other legumes is continued. Some improved
strains of oats and wheat which have been distributed through the

State are giving excellent results and receive many compliments
from farmers and millers. An investigation of mint growing has

been begun, both as to the culture of the crop and the extraction of

the oil. To this end fertilizer trials have been conducted upon large

mint fields near Kalamazoo, and studies are progressing as to the

diseases of mint.

The department of animal husbandry has been making experiments
with substitutes for skim milk for hogs, and also with cull beans,

a Freight and express address, Lansing.
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soiling crops, beets, etc. Work is going on with grade dairy cows

bred to Holstein, Jersey, Guernsey, and Shorthorn bulls. The station

now has the first generation of progeny, and it is believed that in

four generations animals can be produced practically equivalent to

pure breds. The department is doing some work with beef cattle

and sheep, and is also raising calves in different ways. Experiments
on the amounts of unground corn and oats voided by cows, heifers,

and calves showed that from 20 to 26 per cent of the material passed

through the digestive tract undigested, indicating that the feeding
of grain without grinding can seldom if ever be economical. Dried
beet pulp is being fed as a substitute for silage, and cooperative

experiments are under way with farmers in the use of beet pulp for

cows as a supplement to failing jDastures.

The horticultural department has begun the selection of strains

of potatoes resistant to blight. Studies of the cross pollination of

varieties of apples and pears have been continued, as have also those

of the pollination of strawberries as a means of improving the ship-

ping qualities and prolonging the season. There is some work with

fertilizers, catch crops, and tillage of orchards, and cooperative

spraying trials for grape rot, San Jose scale, and potato rot are

proceeding at several points in the State.

During the past year the following publications of this station

have been received: Bulletins 225, Alfalfa in Michigan; 226, The
work at the substations

; 227, Legumes other than alfalfa
; 228, The

discussion of the milk problem from the standpoint of production;

229, A popular review of special Bulletin No. 33
; 230, Some bacterial

diseases of plants prevalent in Michigan; 231, Suggestions concern-

ing legume inoculation; 232, Fertilizer analyses; 233, Insects of the

garden; 234, Feeding dairy cows; 235, Succotash as a soiling crop;

236, Spraying for potato blight in 1905
;
and 237, Digester tankage

for swine; Special Bulletins 32, Investigation regarding succulence;

33, Extended studies of the associative action of bacteria in the sour-

ing of milk; 34, Corn improvement; and 35, Eeport of the South
Haven Substation for 1905

;
and the Annual Eeport for 1905.

The mailing list now numbers 43,000 and is continually increasing.
The cost of the publications is borne by the State.

The income of the station during the past fiscal year was as

follows :

United States appropriation, Hatch Act .?15, 000. 00

United States appropriation, Adams Act 5,000.00
State appropriation for substations 15.530.17
Fees 2. 8G0. 00

Farua products, including substations 2, GIO. 10

Balance from previous year 1,259.27

Total 42,259.54



MINNESOTA. 119

Reports of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedules pre-

scribed by this Department and have been approved.
The Michigan Station is doing a large amount of work for the

improvement and development of the agriculture of the State, and

has a strong hold on its constituents, with whom it maintains very

close relations. A conservative policy is being pursued which is

resulting in a fortunate combination of directly practical work with

the more thorough investigations.

MINNESOTA.

Agricultural Experiment Station of the University of Minnesota, »S'^

Anthony Park, St. FauL

Department of the University of Minnesota.

W. M. Liggett, Director.

At the Minnesota Station, the department of agricultural chemis-

try has been expanded to include a new division dealing with soils

and fertilizers. The work with soils will be largely confined to a

study of soils of reduced fertility and means for their improvement,

especial attention being given to the organic constituents. A ten-year
series of field tests has shown that rapid and heavy losses of humus
and nitrogen result under exclusive grain farming, while under stock

farming and crop rotation these losses are minimized. The frequent

shriveling of cereals, which has been attributed to drought, frost, and

other factors, has in many cases been found to be a direct result of

unbalanced fertilizers. Studies have been begun on the digestibility

and feeding value of emmer, the protein content of various forage

crops, and chemical methods of determining available plant food

versus actual field check experiments. Nutrition Avork has been con-

tinued in cooperation with this Office, the principal studies being

investigations of the digestibility and nutritive value of flour when

prepared in other forms than bread, such as crackers, biscuits, pan-

cakes, and cookies.

The veterinarian has been making extensive investigations of the

physiological aspects of stable ventilation. It is found that steers of

sound health can })e subjected to close confinement and a high carbon

dioxid content in the air wiithout apparent injury, and the conclusion

is drawn that the importance of ventilation is from hygienic con-

siderations and as a preventive of the spread of contagious diseases,

rather than because of any deleterious influence of an excess of carbon

dioxid itself. Studies have also been made of the means of transmis-

sion of tuberculosis, and about seventy calves have been inoculated

with von Behring's tubercle vaccine to determine immunity. Under
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a special Congressional appropriation a study of hemorrhagic septi-

cemia will be made in cooperation with the Bureau of Animal

Industry.
Extensive plant breeding experiments have been continued, espe-

cially with durum wheat, oats, flax, and barley. A series of crop
rotation and farm management experiments is proceeding in different

parts of the State in cooperation wdth former students of the school

of agriculture and the Bureau of Statistics. The main object is to

determine the lines of farming most j^rofitable for the various parts
of the State, and valuable data have been secured as to the cost of

production of farm crops and the income of farms.

Feeding exj^eriments with milch cows have been continued upon
the relationship between the maintenance requirements and those for

milk production, and experiments have been undertaken with cattle,

sheep, and swine, with a view to ascertaining the influence of breeding
and feeding on the value of the finished products. The entomologist
has given special attention to bee keeping and to an investigation of

the cabbage maggot.
An administration building for the agricultural department of the

university, costing about $200,000, is nearing completion, which will

furnish quarters for the director of the station and the departments
of agriculture and entomology. An insectary, costing $2,500, has also

been erected. Special State appropriations of $4,500 for the purchase
of live stock, $4,000 for experiments in plant breeding, and $1,000 for

soil investigations, have been available.

The following publications of this station were received during
the year: Bulletins 92, The digestibility and nutritive value of cot-

tage cheese, rice, peas, and bacon ; and 93, The diptera of Minnesota—
two-winged flies affecting the farm, garden, stock, and household;
and the Annual Report for 1904.

The income of the station during the past fiscal year was as follows :

United States appropriation, Ilatoh Act $15,000.00
United States appropriation, Adams Act 5, 000. 00

State appropriation, including substations 37, 189. 18

Farm products, including substations 11,188.21

Total 08, 877. 39

Reports of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedules prescribed

by this Department and have been approved.
The Minnesota Station, from a material standpoint, is in a very

flourishing condition, and its influence for good is being widely recog-
nized. The supj)ort given it by the State is very encouraging and the

extensive cooperative enterprises between the station, former student

organizations, and others show a considerable widening of its sphere
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of influence. The rapid increase in the attendance at the school of

agriculture of the university, and the agricultural high schools, is

evidence of greater interest in improved agriculture, and the station

will doubtless still further profit from this condition.

MISSISSIPPI.

Mississippi Agricultural Experiment Station, Agricultural College.^

Department of Mississippi Agrioultui'al and Mechanical College.

W. L. Hutchinson, M. S., Director.

The Mississippi Station has continued its investigations on the im-

provement of agricultural practice in the South. Under existing

conditions it is estimated that the labor of two men and a mule is

barely sufficient to produce crops which, aside from what is consumed

on the premises, will yield a cash income of $200 a year, and even un-

der this system the productiveness of the soil is being steadily

diminished. With the proper equipment and improved methods,

however, it is believed that one man can make the same amount of

land mainly self-supporting, maintain the fertility of the soil, and

sell from $500 to $2,000 worth of product annually. Efforts are

being made by the station to introduce more diversified farming as

a means to this end. Tlie department of animal industry, recently

established, has carried on feeding experiments which indicate that

beef production may be made a profitable industry. Preparations
are being made further to develop the work in poultry raising, dairy-

ing, and agronomy. Pure-bred stock is to be bought and experi-

ments made with a larger number of animals. One problem to be

undertaken is that of the better utilization of pastures and woodlands

in the State, so that a larger number of animals can be maintained

per acre.

During the year the college and station farms, gardens, and

dairies have been consolidated under the station management. The

agronomist, who has recently returned from a year's leave of absence

spent in advanced study, will have general charge of the work with

farm crops. About 150 acres are now available for experimental

purposes and will be devoted largel}' to investigations of methods of

cultivation, fertilizers, rotation of crops, the growing of forage crops,

and plant-breeding experiments. A new dairy building, costing

about $10,000, has been completed. This is a brick structure, con-

sisting of two stories and basement. It contains ample room for

the growth of the dairy department, and special provision is made
for work in bacteriology.

a Telegraph address, Starkville ; express and post-office address, Agricultural

College; freight address, -4. and M. College Stption.
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The horticultural work is being enlarged and an additional assist-

ant has been employed. Experiments with grapes will be renewed

and variety tests of pecans and other nuts will be extended.

The three substations supported by State funds are proving of

much value to their respective localities and an aid to the cause of

station work in the State. The McNeill substation, located in the pine-

woods area, has demonstrated that large crops of forage plants, such

as vetch and cowpeas, may be economically grown and used to main-

tain a much larger nimiber of stock than is done at present. At

Holly Springs vetch has been found a valuable crop in the reclama-

tion of badly worn soils. Striking results were obtained from inocu-

lation. The problems at the Delta substation include drainage,

breaking up of compact soils, the restriction of the cotton area, the

growing of corn, alfalfa, vetch, bur clover, etc., and the pasturage
of hogs.
The following publications have been received during the year:

Bulletins 85 and 91, Inspection and analyses of commercial fertiliz-

ers; 87, Report of work at McNeill branch experiment station for

1904; 88, Report of field work done at the college station for 1901; 89,

The underground waters of Mississippi ; 90, The San Jose scale in

Mississippi, and the lime-salt-sulphur w^ash; 92, Feeding beef cattle

in Mississippi; and 93, Peach and plum culture.

United States appropriation. Hatch Act $15,000.00

United States appropriation, Adams Act 5, 000. 00

State appropriation for substations 9, 000. Oil

Farm products, including substations 4, liiut. 80

Miscellaneous, including balance from previous year 13,3.52.88

Total 46,613.77

Reports of the receipts and expenditures for the United States

funds have been rendered in accordance with schedules prescribed by
this Department and have been approved.
The sLinnner school and institute held at the college again met with

good success. Agriculture is being taught in the public schools, and

there is an agitation for secojularv agricultural education as a means
of relieving the present overcrowding in the college preparatory de-

partment, which -now numbers 300 students. Appreciation of the

work of the college and station is increasing. The equipment is being

materially augmented, and there is much activity in making ])lans

which, if carried out, will un(h)ubtedly further increase their effi-

ciency i\in] usefulness.
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MISSOURI.

Missouri Agricultural College Experiment Station, Colunihia.

Department of the College of Agriculture aud Mechanic Arts of the University
of Missouri.

H. J. Waters, B. S. A., Director.

From an extensive series of feeding experiments with cattle the Mi.s-

souri Station concludes that the condition of the animal is a more

important factor in the cost of gain than is age, and that if animals

are fully fed, have fresh air, and a comfortable place to lie, warm

quarters seem unnecessary. Calves, yearlings, and 2 and 3 year olds

fed an optimun^ of grain approximating very closelj'^ the limit of the

appetite of the animal have made gains at the minimum of cost in

feed. The addition of a supplement like linseed or cotton seed meal

to a basal ration of corn has resulted in economy in the cost of

production, the animals being better finished and selling at an

increase more than sufficient to meet the additional cost. Roughage
crops rich in protein, such as the legumes, have proved decidedly

superior for beef production and wintering to nonleguminous rough-

age. These experiments are to be continued on a large scale.

Another important series of feeding experiments is being carried

on with pigs. Experiments with feeding lecithin indicate that its

physiological significance depends wholly upon its phosphorus con-

tent, and the function of phosphorus has been shown to be in direct

connection with muscle formation rather than in fat production, as

commonly supposed.
In cooperation with the Bureau of Animal Industry an elaborate

study of dairy products has been inaugurated. The composition,

physical structure, and general qualities of milk from different

breeds will be investigated throughout the entire period of lactation.

An organism causing bitter milk has been isolated. The veterinarian

has been making a test of the changes of temperature and of the

blood of cow^s during lactation, and is also investigating serum treat-

ments for hog cholera, tuberculosis, and the distribution of blackleg,

which in epidemic forms seems to be associated with certain types of

soils accompanying crop conditions.

A soil survey of the State is being made through a thorough and

systematic study of soil types. In addition to the usual observations,

field experiments are to be carried on for each of the important types

to ascertain methods of improvement. One year's results have al-

ready been obtained from ten substations, three having been located

for the study of underdrainage, and negotiations are in progress for

three others.
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The cooperative and extension work of the station with the farm-

ers of the State has assumed large proportions. Over 100 farmers,

representing nearly every county, have devoted from 4 to 10 acres to

an experiment for corn improvement, and over 500 boys from 10 to

20 years of age have grown pedigreed corn in a contest under the

direction of the station. Premiums aggregating $500 have been

offered for the best exhibits at the State Corn Growers' Convention

to be held at the college and at the State fair. A number of apple
orchards on typical soils have been secured for a systematic study of

the fertilizer requirements, and through the cooperation of the Mis-

souri Pacific Railway a poultry-farming train is to traverse the

State.

During the 3^ear a cattle barn for beef animals has been completed
at a cost of $12,000, a hog barn costing $2,000, and a stone structure

for instruction and research in farm mechanics costing $5,000. A
greenhouse for the botanist is to be erected. Numerous additions

have been made to the station staff, and Dr. Paul Schweitzer, chem-

ist for many years, has retired from active service.

The publications of this station received during the year were as

follows: Bulletins 66, Analyses of commercial fertilizers; 67, Sup-

plements to corn for fattening hogs; 68, Test of tin-can separators;
Test of a fly repellant ;

and 69, Three fungus diseases of the cultivated

ginseng; and a circular on some fungus diseases and their treatment.

The income of the station during the Dast fiscal year was as

follows :

United States appi-opriation, Hatch Act $15,000.00
United States appropriation, Adams Act 5,000.00
State aijpropriatlou . 4. 000. 00

Fees (J. 102. GO

Farm products 5,644.48

Balance from previous year 492.87

Total .SO, 240. 01

Reports of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedules prescribed

by this Department and have been approved.
The Missouri Station has a large amount of valuable work under

way, and some of its new lines are especially promising. The great
demand upon it for institute and other extension work .shows an

increasing appreciation on the part of the public. The policy re-

cently adopted of relieving the station men from as much of the

teaching and routine work as po.ssible is yielding good results, and the

station is now thoroughly organized for aggressive research work.
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Missoui'i State Fruit Experiment Station, Mountain Grove.

Paul Evans, Director.

The work of the Missouri State Fruit Experiment Station has

continued to be devoted chiefly to the development of the fruit inter-

ests of the southern part of the State. Particular attention has been

given to the use of commercial fertilizers in fruit and vegetable

growing.
The station is supported entirely by State appropriations. For

the past fiscal year $20,650 was available. Bulletins 13, on Commer-
cial fertilizers, and 14, Preliminary experiments in dipping nursery

stock, were the only publications received during the year.

MONTANA.

Montana Agricultural Experiment Station, Bozeman.

Department of the Montana College of Agriculture and Mechanic Arts.

F. B. LiNFiELD. B. S. A., Director.

The past year at the Montana Station has been one of development

along several lines. Seven dry farms have been established in the

principal sections of the State, and experiments with cereals, sugar

beets, potatoes, flax, alfalfa, brome grass, etc., have been begun.

Notwithstanding unfavorable conditions during the past two seasons,

good results have been obtained. In this connection the localization

of rainfall with reference to the probable success of dry farming is

being studied. The work in dry farming is in cooperation with the

farmers of the State. The expense has been met in part by a special

State appropriation and in part by contributions from the Xorthern

Pacific and Great Northern railways.

Irrigation and drainage investigations have been extended at the

station and at different points in the State. Special attention has

been given to the drainage of seeped lands, the use of seepage water

for irrigation, the prevention of seepage from ditches by cementing,
and the pumping of w^ater with windmills and engines for supplement-

ary irrigation. AVith a view to developing a department of agricul-

tural engineering the title of the head of the department has been

changed and an assistant has been appointed.
The w^ork in botany, zoology, and entomology has been merged

in a new department of biology, with the former entomologist at its

head. An assistant botanist has been added, who will give special

attention to plant diseases, a field heretofore undeA^eloped. A new

insectary has been erected.

The sugar-beet investigations, in cooperation with a number of

farmers, have shown that this crop can be successfully grown in
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manj' parts of the State. A factory has just commenced operations
at Billings, and others are being planned elsewhere. Tests have been

made of a large number of varieties of wheat, barle}^, oats, potatoes,

and forage plants with and without irrigation, and some attention

has been given to fertilizer experiments, rotations to conserve fertility,

the rate of seeding and nurse crops for alfalfa and seed production
with cereals. A cooperative test of the acclimation of corn has been

made in the Yellowstone and Bitter Root valleys. A well-equipped
soil physics laboratory has been provided for the agronomy work.

The chemical work of the station has been confined mainly to tests

of quality of the sugar beets grown in different parts of the State,

studies of poisonous plants, methods of treatment of locoed sheep,
and miscellaneous analytical work. In dairying some investigations
have been made as to the effect of age on the .yield, quality, and
character of the butter fat, and on the comparative influence cf

rennet and cheese pepsin on the yield, texture, and quality of cheese.

The breeding up of ordinary Montana cattle has also been under-

taken. The horticultural work has included the domestication and

improvement of some of the native fruits, the enlargement of the

nurseries and fruit plantations, the thinning of fruits, the effect of

staking on the'maturing of tomatoes, and the transplanting of onions.

About 5 acres of additional land has been purchased for this depart-

ment, increasing its ground to about 15 acres.

The facilities in animal husbandry are being steadily improved.

During the past year there were carried on experiments in pasturing

cattle, testing the economy of grain in feeding cattle and sheep, and

supplementing grain with clover, tankage, and skim milk in feeding

pigs. Some work in pig breeding has been undertaken, the poultry

plant has been enlarged, and ah additional assistant has been

appointed.
The publications of this station received during the year were

liulletins 56, Native economic plants of Montana; 57, Pig feeding

experiments; 58, Steer feeding experiments; 59, Sheep feeding, 1908—1

and 1904-5; and 60, Onion growing in Montana; and the Annual

Report for 1904.
"

The income of the station during the past fiscal year, besides funds

contributed by the State and corporations for the experiments in

dry farming, was as follows :

Uuited states appropriation. Hatch Aft .$1.5.000.00

I'uited States aitijropriation. Adams Act .I. 000. 00
State api)ro[)riation r,, 424. 44
Farm products 4. 82."). 62

Total _ 30,250.00
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Reports of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedules prescribed

by this Department and have been approved.

The work of the Montana Station is expanding in many useful

directions, and, through publications, local cooperative work, farm-

ers' institutes and other farmers' organizations, is being brought

into touch with agricultural interests all over the State. Its corre-

spondence continues to increase very rapidly. The State and private

corporations show a disx^osition to extend liberal aid.

NEBRASKA.

Agricultural Experiment Station of Nebraska, Lincoln.

Department of the T'niversity of Nebraska.

E. A. Burnett, B. S.. Director.

At the Nebraska Station a considerable number of changes have

taken place in the statf. The resignation of T. L. Lyon, agronomist

and associate director, to accept a position at Cornell University and

Station, was followed by the division of the department of agronomy
into departments of soils and field crops. F. J. Alway has suc-

ceeded S. Avery as chemist. Forestry has been added as a new

department, and experimental work in botany has been begun. Ad-

ditional assistants have been provided in several departments.

In the animal husbandry work cattle feeding has again been made

the leading feature, particularly as to the relative value of a number

of forage crops. The most economical ration for Nebraska has

been found to be alfalfa, corn stover, and corn. Experiments in

pig feeding are also being conducted. A barn for this purpose is

being constructed, and the cattle barn has been remodeled.

In horticulture demonstrations in spraying in cooperation with

the Bureau of Plant Industry are being carried on in several locali-

ties. Experiments in breeding hybrid apples and peaches are under

way. Variety tests with vegetables, Avhich have been carried on for

several years, have been concluded, as have also extensive experiments

in the selection and propagation of seed potatoes An assistant has

been provided in this department.
The recently established department of botany has been equipped

and studies have l)een made, jointly with the veterinarian, of poison-

ous plants and of moldy corn in relation to diseases in horses. The

mold, which seems to be unlike any heretofore reported, is quite

destructive to the crop, causing a loss of about 00 per cent in the

weight of the defective ears, and is believed to be the cause of

death of a considerable number of horses. The botanist is also

studying a monilia disease of apples that produces an unusual form
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of black rot, and the cedar rust in which he has found evidence of

a perennial mycelium, a fact not hitherto attributed to this species.

In the department of soils all experiments previously inaugurated
have been continued, together with studies of soil fertility, humus,

drainage, and the removal of alkali. From several years of wheat

breeding sufficient seed has been obtained from individual plants

of merit to give a field test on one-tenth acre plats of about 200

varieties. Corn breeding is also a leading feature, and tests of wheat,

corn, soy beans, oats, and other crops are proceeding with about

1,800 farmers.

The chemist has completed an investigation on the bleaching of

flour with nitrogen peroxid, and finds that the coloring matter is

closely associated with the oil content of the flour. An experiment
under his direction as to the value of copper sulphate as a pre-

ventive of hog cholera demonstrated its worthlessness, large quan-
tities being fed for six weeks without securing any immunity from

the disease. Malarial fever in horses is receiving attention from the

veterinarian and several departments are cooperating in studying
the loco disease.

The substation at North Platte is under the immediate charge of

the director and is being used largely for demonstration experiments.
Some work in plant breeding, and irrigation investigations in co-

operation with this Office, have also been taken up. About $12,000
has been expended for permanent improvements. The State makes
an appropriation of $10,000 per year for this substation.

Bulletins 89, Winter wheat; 90, Cattle-feeding experiments; and 91,

Experiments with corn, were received during the year from this

station.

The income of the station during the past fiscal year Avas as follows :

United States appropriation, Hatch Act $15,000.00
United States appropriation, Adams Act 5, 0(X). 00

State appropriation for substation 10,000.00
Farm products 14, 575. 67

Balance from previous year 1, 818. 7(!

Total 46,394.43

Reports of the receipts and expenditures for ihe United States

funds have been rendered in accordance with the schedules prescribed

by this Department and have been approved.
The completion of the agricultural building has provided increased

accommodations for the station as well as for the college and school

of agriculture. Extension work is being vigorously conducted by
special trains, boys' and girls' associations, and other ways. The
biennial appropriation for farmers" institutes is $12,000. The station

is in a prosperous condition, and is ex])anding and developing its
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work along useful lines. It is growing in support and appreciation,
and is rendering increasingly valuable service to the agriculture of

the State.

NEVADA.

Nevada Agricultural Experiment Station, Reno.

Department of Nevada State University.

J. E. Stubbs, D. D., LL. D., Director.

There have been no material changes in the policy or the lines of

work at the Nevada Station other than a readjustment of duties

whereby a number of the staff are relieved of a portion of the teach-

ing. The consulting chemist, N. E. Wilson, has resigned after

fifteen years' service. AV. B. Mack, of the veterinary college of Cor-
nell University, has been given charge of a new department of bac-

teriology and veterinary science, and J. E. Church has been appointed

cooperative observer in climatology and meteorology. As hereto-

fore, the main lines of work have been agronomy, animal husbandry,
and horticulture, as modified by the peculiar climatic and economic
conditions of the region. Irrigation is essential to agriculture in

most of the State and forms the basis of all the work. The irrigation

investigations have been in cooperation with this Office, supple-
mented by a State appropriation, and include measurement of the

water used on the station farm and studies of the water requirements
of various cereals, sugar beets, alfalfa, and miscellaneous crops.
The growing of forage crops, particularly alfalfa, has received at-

tention, especially as regards drought resistance in dry framing. A
comparison has been made of alfalfa grown in the usual way and
with oats, rye, and barley as nurse crops.

The work in animal husbandry has consisted largely of studies of

the value of alfalfa for pasture, soiling, and hay in the production of

beef, mutton, and pork. A herd of Holstein cattle is being built up,
and an attempt is being made to improve the mutton quality of the

flock of sheep by introducing Dorset blood.

The horticultural work is being developed with regard to the

adaptability and cultural management of fruits and vegetables suit-

able to the conditions. The station has now, besides its orchard, an

arboretum for the testing and growing of ornamental trees, and a

botanic garden. Studies of range conditions and of the digesti-

bility of range forage plants and native grasses, and also of the

poisonous properties and principles of range plants, have been con-

tinued.

The work of the chemist on soils and waters of the State has been

practically completed.

294b—07 9
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During the year a meteorological observatory was erected on the

summit of Mount Rose, 10,800 feet high and overlooking the Truckee

Valley, in which the station is located. The equipment and main-

tenance of the observatory have been accomplished through the co-

operation of the Nevada Academy of Sciences, the Weather Bureau,

the university, and the station. It is believed that observations taken

from this point will be of decided value in frost predictions and

related problems.
No farmers' institutes were carried on during the year. It has

been found difficult to arouse interest in such meetings, probably be-

cause of the recent rapid development of mining, although the rapid

growth of mining towns and consequent increase of population should

increase the demand for home-grown products and in this way even-

tually benefit agriculture.

Preliminary work in agriculture and horticulture is now under

w^ay at the substation recently established in the southern part of the

State.

In order to provide elementary instruction in agriculture the uni-

versity is considering the establishment of a high school course in

that subject.

Bulletin 59, An account of some features of the climate of Reno,

was the only publication of this station received during the year.

The income of the station during the past fiscal year was as follows :

United States appropriation, Hatch Act $15,000.00

United States appropriation, Adams Act 5,000.00

Farm products 940. 76

Miscellaneous, including balance from previous year— 793. 00

Total 21,733.82

Reports of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedules prescribed

by this Department and have been approved.

Considerable progress was made at this station during the year in

reorganizing the work on a more efficient basis, and several promising
lines of work under the increased funds made available by the Adams
Act have been planned. The agricultural interests of Nevada are

very small as compared with those of many other States, and there-

fore interest in agricultural education and research is comparatively
limited. The absence of great pressure for practical results in ex-

perimental work resulting from this state of affairs leaves the station

peculiarly free to take u|i and pursue unhampered some of the more

advanced lines of agricultural research contemplated by the Adams
Act.
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NEW HAMPSHIRE.

New Hampshire College Agricultural Experiment Station, Durhain.

Department of New Ilanipshire College of Agriculture aud Mechanic Arts.

W. D. GiBBS, M. S., Director.

The New Hampshire Station has added a department of botany,
under the direction of the former assistant botanist. The horticul-

turist has resigned to become State forester of Massachusetts, but it is

planned to continue his variety work and studies in the breeding of

vegetables. Some attention will also be given, in part by cooperative

experiments, to practical orcharding. The agriculturist is endeavor-

ing to devise and introduce means for reducing expenditures of New
Hampshire farmers for feedstuff's and fertilizers. Among the lines

of work under May are cooperative field tests with varieties of corn,

culture trials with oats, and feeding experiments with dairy cattle,

in which grain is largely replaced by home-grown feeds. A compre-
hensive series of experiments in sheep raising has been begun. A
method of fencing by inclosing a portion of the pasture by a high
and close-mesh wire, thus forming a small paddock, into which the

sheep are driven at night, while the remainder of the field is pro-
tected by lower and more open fencing, is believed to present a prac-
tical means of preventing injuries from dogs. Poultry experiments
are also receiving attention.

A study of different kinds of milk pails, as affecting the bacterial

content of milk, has been completed, and a score card has been de-

vised as a guide for the purchase of milk by creameries, on the basis

of aroma, acidity, and cleanliness, as well as fat content. An effort

is being made to establish associations to test milk production in

private herds and to demonstrate the importance of weeding out in-

ferior cows. The entomologist has continued his studies on the

brown-tail and gipsy moths, and has commenced studies upon the

codling moth and shade-tree pests. The "
better farming special

"

railroad train, which covered nearly every section in the State and
was inspected by over 1.5,000 people, was manned largely by the sta-

tion staff. Considerable attention has also been given to farmers'

institutes.

The publications of this station received during the year were as

follows: Bulletins 120, The dairy industry in New Hampshire; 121,

The gipsy moth in New Hampshire; 122, The brown-tail moth in

New Hampshire ; 123, The inspection of fertilizers in 1905
; 124, The

inspection of feeding stuffs in 1905: 125, Vegetable novelties; and

126, The care of composite milk samples.
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The iiianne of the station during the past fiscal year was as follows :

United States appropriation, Hatch Act $15,000.00

United States appropriation, Adams Act 5,000.00

Fees 1,635.88

Total 21,rA5.88

Reports of the receipts and expenditures for the United States

funds have ])een rendered in accordance Avith the schedules pre-

scribed by this Department and have been approA'ed.

The nnnil)er of agricultural students in the college is increasing.

Additional funds are urgently needed for its inspection and demon-

stration work, in order that the station officers charged with experi-

mental work may be able to devote themselves to it more thoroughly

and continuously. With the increase in the number of students and

the growth of the experimental work there should be a clearer differ-

entiation of the work of the college and station. The station needs

a stronger 'Organization and should have a director Avho can devote

himself wholly to the promotion of its interests.

NEW JERSEY.

New Jersey State Agricultural Experiment Station, \civ Brun.sicivlc.

At li utters Cdliege.

E. B. VooRHEE.s, D. Sc, Director.

New Jersey Agricultural College Experiment Station, yew Bnuisivick.

Department of Rutgers College.

E. B. VooRHEES, D. Sc, Director.

The work of the New Jersey .stations has been in development of

the lines inaugurated in previous years. The addition of about 45

acres to the station farm has provided facilities for extending espe-

cially the work in soil chemistry and bacteriology by affording op-

portunity for plat exi)eriments in addition to the laboratory and

greenhouse studies. This Avork is developing along the line of a

study of bacteria in relation to the fertilizer requirements and fer-

tility of soils, especially their nitrogen economy, the i)hase at present

under investigation being the function of lime in the control of bac-

teria. In this connection the elaborate pot experiments have been still

further developed.
About 4 acres are also devoted to plant breeding. Some results

have been obtained which are of both .scientific and practical interest,

including the ])roduction of valuable varieties of sweet corn, toma-

toes, eggplants, Lima beans, and squashes.

In the horticultural department an ex])eriment has been planned

to cover all of the problems connected Avith the growing, handling,
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and selling of peaches. Trees have already been set out on 5 acres

of typical peach land in Hunterdon County, and a similar area is to

be utilized in the southern part of the State. Considerable data has

also been obtained on the apple and asparagus industries. Experi-

mental Avork with small fruits and vegetables has been continued,

])articularly as to the etfect of fertilizers and the use of irrigation to

supplement rainfall. The resignation of G. F. Warren as horticul-

turist, to accept a position at the Cornell Station, has been followed

l)y the appointment of M. A. Blake, of the Massachusetts Station.

Experiments in cooperation with farmers are being continued on

a larger scale at Hammerton to study the question of forage plants

adapted to that region, as well as of methods of soil improvement.
The results of three seasons are most encouraging as showing the

adaptability of the poor sandy soils of that region w^hen rightly

treated for the growth of a wide variety of forage plants, and the

possibilities of rapid improvement by the proper use of legumes.

Tests of the adaptability of alfalfa to the State are being made in

cooperation with this Department.
The relative value of alfalfa as a source of protein, the value of

a number of new concentrates, and studies of the carbohydrates of

feeding stuffs, particularly of beet pulp, have also received attention.

The department of biology is pursuing studies concerning oyster

propagation begun some time ago with gratifying results, although

the funds for this purpose are inadequate and further State aid is

desired. At the last session of the legislature an appropriation of

$350,000 was made for the eradication of mosquitoes, and an aggres-

sive campaign has been begun.
The publications of these stations received during the past fiscal

year were as follows: Bulletins 18G, Late fall spraying for the San

Jose or pernicious scale; 187 and 188, Analyses and valuations of

commercial fertilizers; 189, Dried beet pulp as a substitute for corn

silage; dried beet pulp versus dried molasses beet pulp; dried nu)-

lasses beet pulp versus hominy meal; 190, Alfajfa; 191, Seed distri-

l)ution of 1904 and for 1905; 192, Breeding sweet corn—cooperative

tests; 193, Concentrated feeding stulfs; 194, Spraying; A report on

mosquitoes; and the Annual Reports for 1904 and 1905.

The income of the stations during the past fiscal year was as

follows :

State Station: State approitriiition (list-al year ended Oc-

tober 31, 1906) ipsi.noo

College Station :

United States ai)])ro]>i"iati<)ii. Ilatcli Act l.^>. 000

Unite'^' States ai)i>r(ti)riati()n. Adams Act .5,000

Total 51,300
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Reports of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedules pve-

seribed by this DeiDartment and have been approved.
The work of these stations has made substantial growth during

the year in scientific efficiency and broad practical usefulness, exem-

plifying in an unusual degree the harmonious development of these

two essential elements of successful research in tlie interest of agri-

culture.

NEW MEXICO.

Agricultural Experiment Station of New Mexico, AuriciiHuntl College.

Department of New Mexico College of Agriculture and Mechanic Arts.

LuTHEB Foster, M. S. A.. Director.

The work of the Xew Mexico Station has been largely in continua-

tion of that of previous years. The extensive investigations on the

forage value of cacti and the nutritive value of the fruit have again
been a prominent feature. The results of feeding and digestion ex-

periments with cattle indicate that certain varieties are of consider-

able value as roughage, and the fruit is found to yield jellies and
other fruit j)roducts of excellent flavor. The grape crown-gall in-

vestigation and the phenological orchard fruit observations have
likewise been continued.

The cooperative irrigation investigations with this Office have been

completed and the station is carrying on the work independently.
Thus far it has included tests of the cost of irrigating a number of

farm and garden crops, river water versus well water, temperature,

evaporation, and the efficiency of pumping plants in the Rio Grande.
A pumping plant with a capacity of about 1,500 gallons per minute

has been installed. It is planned to use the funds from the Adams
Act largely foi- the employment of an irrigation engineer and the

extension of the irrigation work.

Horticnltural work on the land formerly used for his purpose has

been largely given up and an eifort is being made to develop a tract

recently })urc-hased. The soil is saiuly and wind swept, causing nuu-h

difficulty in preparing the land for irrigation and cultivation, and
the depredations of mice and rabbits have also made ditlicnlt the

securing of a good stand of plants. Nevertheless peach orchards and
a vineyard have been planted for the special purpose of testing addi-

tional varieties and comparing different methods of training, man-

agement, and marketing. Experiments have also been started with

Irish and sweet potatoes, tomatoes, onions, j^eanuts, celery, and
UH'lons, and a new i)lantati<)n lias been opened for forest and orna-

mental trees.
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The publications of this station received during the year were Bul-

letins 54, Soil moisture investigations for the season of 1904, and 55,

Tuberculosis in cattle and tuberculin tests of the station herd; and

the Annual Reports for 1903 and 1904.

The income of the station during the past fiscal year was as follows :

United States appropriation, Hatcli Act $15,000.00

United States appropriation, Adams Act 5,000.00

Farm products 1, 971. 07

Miscellaneous 1. 050. 00

Total 23.021.07

Reports of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedules prescribed

by this Department and have been approved.
The vice-director has recentl}^ been appointed superintendent of

farmers' institutes and cooperative experiments, and will spend the

greater part of the year in traveling over the Territory organizing
this work. Agricultural organizations of Spanish-speaking families

have been formed at Las Cruces and Mesilla Park, which have proved

very successful. The station is also an active participant in the

newly organized Territorial Horse Breeders' Association. The num-

ber of agricultural students in the college is growing, and although
the institution is still handicapped by inadequate funds, appreciation

of its work seems to be incceasing.

NEW YORK.

New York Agricultural Experiment Station, Geneva,

W. H. .Jordan, D. Sc, Director.

Progress in investigation at the New York State Station has been

mainly in the direction of extension and development of well-estab-

lished lines pursued for a number of years. During the year an

elaborate monograph on apples of Xew York in two volumes was com-

pleted, and some monographic work on other fruits is contemplated.

Among other subjects engaging the attention of the horticulturist

are dwarf apples, orchard tillage and fertilization, spraying, breeding
of .small fruits, Mendel's law as applied to tomatoes, and miscellane-

ous greenhouse experiments. An investigation which promises to

give especially interesting results is a comparison of tillage and

sod for orchards.

The efficiency of soil inoculation for legumes, especially alfalfa,

and the best methods of culture of the latter crop are being tested

in different parts of the State. Tests of the quality of commercial

cultures for inoculating legumes were completed during the year.

The cause and prevention of undesirable flavors and of rusty spot
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in cheese have been investigated, and studies of the normal and

abnormal bacterial flora of cheese have been continued. An attempt
is being made to work out a uniform classification of bacteria, using

as a starting point the bacteria of the soft rot of vegetables.

Experiments on the use of concentrated by-products in poultry

feeding and on breeding poultry are being continued and are becom-

ing each year more valuable as a reliable basis for definite conclu-

sions on many scientific and practical points. A study of the

organic phosphorous compounds of feeding stuffs has yielded many
important results bearing upon the metabolism, laxative, and other

physiological functions of these compounds in the case of milch cows.

Conclusive results were secured by the entomologists from tests

of applications of sulphur washes for controlling the San Jose

scale, and under certain conditions this practice is recommended.

The life history and systematic relationships of apple and pear mites

have been satisfactorily established.

Other lines of work have included field and forcing-house work

upon some of the problems of plant nutrition and soil fertility, the

feeding of steers and heifers upon home-grown or purchased protein,

a test of a milking machine, an investigation of the action of acids on

casein in forming insoluble compounds, chemical studies of kumys
and of carbonated milk, investigations of alfalfa diseases and alfalfa

dodder, continuation of the work in spraying potatoes and in study-

ing the influence of seed potatoes on the yield, test of oils for scale

treatment, and studies of poplar weevil, apple maggot,^ and root

nuiggots.
The demonstration experiments have continued to increase.

Spraying and fertilizer trials, tests of the economy of dwarf orch-

ards, and other questions of orchard management have been carried

on. The station has cooi^erated with the Bureau of Plant Industry
in the cold storage of fruit, and with the Bureau of Entomolog}'
on wheat insects.

A number of changes occurred during the year in the personnel,

notably the resignation of the associate chemist and the addition of

assistants in horticulture, botany, entomology, and bacteriology. The

plan agreed upon for the division of the Hatch funds between the

two stations in New York was continued for tlic Adams fund, so

that but one-tenth of (hat appropriation is axaihiblc to this station.

The publications of this station receivetl during tlic year were as

follows: Bulletins 2(58, Inspection of feeding stuffs; '269, AVinter

injury to fruit trees (with j)opular edition) ; 270. The quality of

commercial cultures for legumes (w ith j)oi)nlar edition) ; 271, The

adaptability of concentrated by-products for poultry feeding; 272,

Keport of analyses of samples of fertilizers collected by the commis-

sioner of agriculture diii'ing I'.H),"): 27)^. S])raying for tlie San Jose
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scale (with popular edition); 274, Director's report for 1905; 275,

Apple districts of New York, with varieties for each; 27G, Varieties

of strawberries and cultural directions (with popular edition) ; 277,

The Bang method of controlling tuberculosis, with an illustration of

its application (with popular edition) ; 278, Varieties of raspberries

and blackberries, with cultural directions (with popular edition) ;

279, Potato spraying experiments in 1905 (with popular edition) ;

the Annual Report for 1903, part 2, vols. 1 and 2, the apples of New

York; and the Annual Report for 1904.

The income of the station during the past fiscal year was as follows:

United States appropriation, Hateli Act .$1, J500. 00

United States appropriation, Adams Act 500.00

State appropriation 79,500.90

Total 81.500.00

Reports of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedules prescribed

by this department and have been approved.

During the year the station's high standard of efficiency has been

fully maintained. Through its excellent sj^stem of popular bulletins

and demonstration enterprises, as Avell as through its close relations

with the federated agricultural organizations of the State, its influ-

ence as a factor in improving agricultural methods and conditions

continues to be more and more widely felt.

Cornell University Agricultural Experiment Station, Ithaca.

Department of New York State College of Agriculture at Cornell University.

L. H. Bailey, M. S.. Dirrctor.

The year at the Cornell Station has been mai-ked by development
in all lines, additions to buildings and equipment, and enlargement
of the working staff. With the completion of the new buildings,
for which the last legislature appropriated $300,000, the college of

agriculture and station will be adequately housed, and recent acquisi-

tions of farm land provide much more suitable experimental fields

than those heretofore available. T. L. Lyon, formerly of the Ne-

l)raska Station, has been added to the staff to give especial attention

to studies on soil fertility, and H. J. Webber, in charge of the ])lant

breeding investigations of the Bureau of Plant Industry, has been

secured to take charge of the work in experimental plant biology. A
plan of reorganization has been decided upon, under which the Fed-

eral funds are to be devoted exclusively to experimental work by a

staff entirely relieved of other duties. The departments thus far

organized tmder this plan are agronomy, chemistry, and entomology,
the three cooperating for the present mainly in the study of ques-
tions bearing upon the improvement of timothy, including specific
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methods for determining the fertilizer requirements of soils, exami-

nation of soil solutions under different soil conditions detrimental to

crop production, and insects infesting timothy grass. Other lines

are to be carried on as formerly, but provided for from State funds.

During the past year the work has proceeded as previously ar-

ranged, and has included a general study of root crops in relation to

forage j^roblems in the State, methods of culture of A'arious pasture

grasses and field crops, and breeding experiments with timothy and

clover. Variety testing of alfalfa, Indian corn, and dwarf niilo

maize has been continued, and studies of the relation between the

soluble plant food in the soil and plant growth have been undertaken.

The studies of the effects of environment on the chemical composition
of sugar beets have been brought to a close, and additional attention

devoted to experiments to increase the sugar content of sweet corn

by selection.

Experiments in meat production and animal breeding have fol-

lowed the lines of previous j^ears. Additional investigations in ani-

mal industry include tests of milking machines, studies of the

economical production of sanitary milk and of market milk problems
in cooperation with the Bureau of Animal Industry, the making of

butter from whey, investigations of the early lamb industry, and

various feeding and housing problems with poultry.
In horticulture attention has again been directed mainly to ex-

periments in shading plants, the effect of acetylene light as a supple-
ment of sunlight on their growth, ether forcing, and monographic
studies of beans and peonies. Some attention has also been given
to the propagation of the sour cherry, a study of oriental pears, and

minor investigations with vegetables. An orchard survey of Niagara

County is contemplated. Cooperative spraying experiments have

been carried on for curculio and the grape-fruit worm, and studies

are also reported on the rose chafer, cankerworm, and a number of

insects attacking shade trees. The plant pathologist has begun a

study of the
''

little peach
"

in cooperation with the Bureau of Plant

Industry, and has investigated a number of leaf diseases, notably of

the (juince, pear, plum, alfalfa, tomato, and ginseng.

The extension work has been vigorously conducted and continues

to embody some unicjue features. A rural schoolhouse has been

erected recently at the college at a moderate cost, to serve as a model

for du])lication in the State. The reading courses for farmers and

farmers' wives continue to be popular, and 1,782 teachers Avere regis-

tered as participants in the school-garden movement. Several hun-

dred demonstration experiments were in })rogress in cooperation with

farmers. An awakening of interest in tlie college of agriculture by
the people of the State is shown by the cstablishincnt of seven grange
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scholarships and the endowment- of five scholarships by Dr. C. H.

Roberts, of Ulster County.
The publications of this station received during the past fiscal

year were as follows: Bulletins 226, The apple industry of Wayne

County; 229, An apple-orchard survey of Orleans County; 230,

Quality in potatoes; 231, Second report on the forcing of strawber-

ries, notes on the forcing of tomatoes, cucumbers, and melons; 232,

Experiments on the influence of fertilizers upon the yield of timothy

hay when grown on Dunkirk clay loam in Tompkins County;

233, .Two new shade-tree pests, saw-fly leaf miners on European

elms and alders
; 234, The bronze-birch borer

; 235, Cooperative spray-

ing experiments
—

I, experiments against the plum and the quince

curculio—II, final demonstration of efficiency of a poison spray for

the grape-root worm—III, making Bordeaux mixture with " new

process
"'
or prepared lime

; 236; The blight canker of apple trees
;

237, Alfalfa ; 238, Buckwheat
;
and 239, Some diseases of beans

;
and

the Annual Report for 1905.

The income of the station during the past fiscal year was as follows:

United States appropriation. Hatch Act ^^S, HOO. 00

United States appropriation, Adams Act 4. .WO. 00

State appropriation
" 10,000.00

Farm products .325.89

Total 28, 325. 89

Reports of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedules prescribed

by this Department and have been approved.

With its radical changes in policy, the strengthening of its staff,

and the increase in buildings and other facilities, the Cornell Station

presents a marked increase in efficiency. The clear differentiation

between research and extension work should tend toward the con-

sistent development of both, and the station possesses an exceptional

opportunity for leadership in problems confronting agricultural

thought and progress.

NORTH CAROLINA.

North Carolina Agricultural Experiment Station, West Raleigh.

Department of North Carolina College of Agriculture and Mechanic Arts.

B. W. KiLGOEE, M. S., Director.

The North Carolina Station continues to do good work for the agri-

culture of the State. The close cooperation of the State department
of agriculture has been of material assistance. In this way four

State farms, in addition to that at the station, are available for experi-

a Estimated amount of State appropriation spent for experimental purposes.
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mental work and afford excellent opportunities for the study of

special problems in soils, farm management, and field and orchard

crops in typical localities of the State.

At the station farm the Avork has proceeded as in previous years,

being devoted largely to fertilizers, culture of forage crops, and soil

improvement. The agriculturist retired at the close of the year and

is now director of the Kansas Station.

The biologist is making a comprehensive study of the lettuce crop,

especially as regards the means of dissemination, soil sterilization,

and similar problems. A private plant at Newbern, in the lettuce

district, has been placed at his disposal, and experiments are proceed-

ing both out of doors and under glass. He is also studying a number
of apple diseases which seem to be new, and is continuing demonstra-

tion and spraying trials and breeding work for resistance with water-

melons, tobacco, and sweet potatoes. The chemist is prosecuting an

inquiry into the nitrifying power of different soils for organic and

ammoniacal nitrogen. For organic nitrogen, asparagin has been

chosen as a body of known constitution.

In other departments the work is proceeding mainly on the lines of

previous years. Special attention is being given to feeding and

breeding work with poultry, in which there is a good deal of interest

in the State. The dairyman has been testing several methods to con-

trol the garlic flavor in milk, stud^ang the acid content as affected by

silage, the period of lactation, etc., and is making an inspection of

farm daii'ies. The veterinarian has worked almost wholly on Texas

fever and has succeeded in eradicating it from 26 of the infected

counties.

The publications of this station received during the year were as

follows: Bulletins 190, The formation of nitrates in the soil; 191,

y^^fig preservation; 192, Farm dairying; and 193, Spraying mixtures

and machinery, when and how to spray; and the Annual Report for

1901.

The income of the station during the past fiscal year was as follows :

T'nited States appropriation, Hatch Act .$1"), 000. 00

TTnited States appropriation, Adams Act 5,000.00

State appr()j)riation a 17, 7S4. 00

Farm products ;^72. 35

Total 38, l.W. 35

Reports of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedules prescribed

by this Department and liave been approved.

"Estimated .luniuiit ol State ai)propriatiou for experimental purposes during
the liseal year ended December 1, 1!)0().
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The North Carolina Station is making a strong impress upon the

agriculture of the State, largely through its branch farms, and is

also conducting some good investigations into fundamental problems.

Its Avork is much appreciated and it is in a position to be of great

value to the agricultural industries of the State.

NOBTH DAKOTA.

North Dakota Agricultural Experiment Station, Aijrirnltiiral College.a

Departuieiit of Nortli Dakota Agricultural College.

,J. II. Worst, LL. D., Director.

The North Dakota Station has made material progress, although
the extremel}' wet season interfered very considerably with the field

and plat Avork. Good results were obtained from grasses and clovers,

but most of the small cereals failed to mature. The necessity of

drainage in the Ked River Valley is becoming apparent, and the

station has undertaken an investigation of the feasibility of tile drain-

age in cooperation with this Office. At the Dickinson and Edgeley
substations conditions were more favorable and the plant-breeding

work was successfully continued.

Among the investigations closed during the past year are studies

of the rapid diagnosis of rabies by means of the lesions of Nelis and

Van Gehuchten and Negri. Improvement of the wild plum by seed

selection has resulted in the third generation in individuals bearing

fruit over an inch in diameter and in a fair degree of fixity of type.

Continuous growing of grain crops and flax has proved ineffec-

tive as a means of checking a rapid increase of wild oats and other

weeds, Avliile introducing a cultivated crop into the rotation once in

four years has reduced the w^eeds materially, and grass crops for

three or more years have eradicated them almost Avholly.

Laboratory experiments have recently been inaugurated with
"
swamp fever

"
or anemia of horses. The chemist is taking up in-

vestigations of the Avearing qualities of paints and paint materials,

the bleaching of loAv-grade flours, and studies of formaldehyde. The

study of soils will be resumed, particular attention being giA^en to the

role of humus. Feeding experiments are being conducted along the

lines of previous years Avith steers and swine, and breeding experi-

ments Avith swine, sheep, and poultry.

The station has continued its study of plant diseases, especially the

wilt and rust of flax, and its plant-breeding Avork with Avheat, flax,

and potatoes. A number of demonstration farms have been estab-

lished along the two principal raihvay systems of the State. The

teaching of agriculture in the public schools has been encouraged
and correspondence courses in agriculture have been instituted.

a Freight aud express address, Fargo.
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A chemical laboratory, costing about $48,000, has been completed,
which contains offices and laboratories for station and college work

and provides much needed facilities. A greenhouse is to be erected

for the botanist. A part of the funds from the Adams Act was
used in the purchase of a complete miniature modern roller flour

mill and a complete set of ajoparatus for baking tests. A compre-
hensive stud}^ of wheat and flour is being planned, to continue from

eight to ten j^ears and to cover all phases of the subject.

The publications of this station received during the past fiscal year
were Bulletins 65, Experiments in clover growing, trials with

alfalfa
; 66, AVater for domestic purposes in North Dakota

; 67, Paints

and paint products; and 68, Rust problems; Part I of the Annual

Report for 1904
;
and the Annual Report for 1905.

The income of the station during the past fiscal year was as follows :

United States appropriation. Hatch Act $15, 000. (K)

United States appropriation, Adams Act 5.000.00

State appropriation for substations 1,250.00

Farm products, including live stock 2,121.56

Miscellaneous 307.21

Total _• 23,738.77

Reports of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedules prescribed

by this Department and have been approved.
The inspection work of the station continues to increase and now

occupies a large part of the time of a number of the staff. State aid

is to be sought to carry on this routine Avork, and in view of the sub-

stantial character of the investigations now under way it is to be

hoped that a more adequate financial support for the station will be

forthcoming.
OHIO.

Ohio Agricultural Experiment Station, Wuo.stc)-.

C. E. TiiORNE, M. S. A.. Dirrrtor.

The Ohio Station has been further developing its forestry work
under a State appropriation providing for a department of for-

estry, and Edmund Secrest, of the Kansas College, has been ap-

pointed assistant in forestry. The department will consider espe-

cially problems relating to the maiuigenient of the farmers' wood lot.

Over 400 forestry plantations have been established over the State,

mostly of catalpa and black locust, to meet the special demand for

woods suitable for posts. The increased State approj^riation has also

made possible the establishment of a department of aninlal hus-

bandry, and an experiment in feeding lambs has been carried on in

cooperation with an extensive feeder with very satisfactory results.
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The field work has gone on as in previous years, and has included

comprehensive studies of the use of fertilizers, varieties, rotations,

and similar questions. The corn-breeding work for yield and pro-

tein content is assuming considerable importance. Variations in

yield at the rate of from 55 to 104 bushels an acre have been found

in individual ears. The effect of high protein content on the groAvth

and the yield is very striking almost from the start, the high protein

corn increasing the crop about 8 bushels an acre. Selection work is

also being carried on with wheat and oats from individual plants for

yield and for protein content, and also for stiffness of straw and time

of seeding. Cutting oats in the spring was found to have a marked

effect in preventing lodging. Considerable work has been done on

alfalfa, especially on the time of seeding.

The horticulturist is studying mulching r. cultivation of orchards,

and the treatment of pear blight. He is making cooperative spraying

experiments, and in the greenhouse is forcing muskmelons, tomatoes,

and other crops. A treatment of greenhouse soil by mulching with

barnyard manure has given as good results as composting, and there

has been no disease so long as it has been kept moist.

The entomologist has been conducting spraying trials with the

grape-berry moth and the codling moth, and has made a thorough

study of the life history of the Hessian fly. In cooperation with the

park commissions of Cleveland and other cities studies have been

made of insects affecting shade trees.

The breeding and crossing of wheat, oats, corn, tobacco, and other

crops have been carried on by the botanist. The rhizoctonia in green-

houses, especially on lettuce and tobacco beds, has also received atten-

tion, and a method for its control by sterilizing the beds with for-

malin has been devised, which is believed as effective as steam and

less expensive. Special attention is being given to diseases of peas

and beans and a voluntary seed inspection is being made.

The publications of this station received during the year were Bul-

letins 152, 163, Meteorological summary—press bulletins—index ; 162,

Plums for home and market; 16-1, Winter practice in economic

zoology ;
165, Experiments with winter wheat

; 166, The newer straw-

berries; 167, Fertility studies on Wooster soil; 168, Fertility studies

on Strongsville soil; 169, Spraying for the San Jose scale; 170,

Peaches for home and market ; and 172, Experiments with fertilizers

on tobacco
;
besides 13 circulars and the Annual Eej^orts for 1904 and

1905.
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Tlie income of t lu* station during the past fiscal year was as follows :

United States appropriation. Hatch Act if 15. 000. 00

I'nited States appropriation. Adams Act 5.000.00

State appropriation, including balance from previous

year SO. 010. 86

Fees 140.75

Farm products, including balance from previous year— 14, 433. 18

Miscellaneous 1, 713. 93

Total 110.208.72

Reiioi'ts ol" the receipts and expenditures for the United States

funds have been rendered in accordance with the schedules prescribed

In' this Department and have been approved.

During the year a special State appropriation, aggregating $55,700,

was obtained, some of the items being $0,000 for the publication of

bulletins, $5,000 for forestry, $6,000 for animal husbandry, $12,000

for entomology, botany, horticulture, and chemistry, and $7,000 for

substations. The readiness Avitli which this appropriation was

granted indicates the suj)port Avhich the station has gained for its

work. Its demonstration and extension activities, including ex-

tensive cooperation with farmers in culture and varieties of field

crops, spraying, forestry, and other lines, bring its work into close

touch Avith the people over the entire State.

OKLAHOMA.

Oklahoma Agricultural Experiment Station, StiUicater.

Department of Oklahoma Agricultural and Mochanical College.

W. L. English, R. S.. Direct or.

The principal work at the Oklahoma Station during the past year
has been the preparation for experimental use of the new farm of

040 acres, the erection of a ne"\v agricultural building, and the rear-

rangement of other buildings. (PI. IV.) The new farm contains al-

most all the (liferent varieties of soil found in the State, including
both creek bottom and u[)land. The farm as a whole will be carried

on largely in a commercial way, in an effort to pay running expenses,
l)ut the station has been permitted to select for its use tracts of various

kinds. Special attention will be given to studies of the methods of

treatment of thin upland soils. An agronomist has been engaged,
and experiments have been begun with corn, cotton, alfalfa, oats,

wheat. Kafir corn, and castor beans. Pasture experiments are being
made with hogs and dairy cattle.

Mori'ill Hall, the new agricultural building, is a substantial struc-

ture of stone and brick, costing Avith equipment about $75,000. In

addition to administrative offices and quarters for the agricultural
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department of the college, the office and laboratory work of the sta-

tion will be concentrated in this building.

During the year Director Fields announced his intention of resign-

ing, and in consequence an effort was made to prepare for publication

accumulated results of previous years, rather than to inaugurate new

work. W. L. English, a graduate of the college, and recently as-

sistant in animal industry, was elected to succeed him at the close

of the fiscal year.

Despite a feeling of uncertainty as to the status and policy of the

institution ujDon the establishment of a State government, interest in

the college and station has been steadily increasing. The bulletin edi-

tion is now 25,000 copies and the correspondence is unusually heavy.

The college is leading an effort to consolidate rural schools and to

introduce elementary agriculture. Normal courses in agriculture are

being offered to prepare teachers for this work. All the courses in

agriculture have proved very popular and there is widespread inter-

est in the Territory in agricultural education in general.

The following publications have been received from this station

during the year: Bulletins 65, Wheat growing; 66, The water sup-

ply ; 67, Miscellaneous water analyses ; 68, Soil inoculation—tubercle-

forming bacteria of legumes (with popular edition) ; 60, Small fruits;

and 70, Hardy Bermuda grass; the Annual Report for 1905, which

is a summary by the director of the work and expenditures of the

station during the year, to which are added abstracts of the press bul-

letins issued; and Circular 5, on the use of the artificial impregnator
in horse breeding.

The income of the station during the past fiscal year was as follows:

United States appropriation, Hatch Act $15,000.00

United States appropriation, Adams Act 5,000.00

State appropriation 2,500.00

Miscellaneous 2, 425. 27

Total 24, 92.5. 27

Reports of the receipts and expenditures for the United States-

funds have been rendered in accordance with the schedules prescribed

by this Department and have been approved.
The Oklahoma Station now has an equipment which should enable

it to develop and strengthen its work nuiterially. Every effort should

be made to conduct thorough and substantial experiments and investi-

gations for the benefit of the rapidly expanding agriculture of the

new State. To do this it will be necessary to establish and maintain

a consistent policy of management and to employ thoroughly trained

experts in the varied lines of agricultural research.

294b—07 10
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OREGON.

Oregon Experiment Station, CorvaUis.

Department of Oregon State Agricultural College.

• James Withycombe, M. Agr.. Director.

The Oregon Station has continued its work upon the advantage
and importance of crop rotations, which increase and conserve soil

fertility, in contrast to the exhaustive system of summer fallowing so

Avidely practiced under the present system of grain farming. Pot

tests have been made to study the effect of the bare fallow and differ-

ent rotations on soil fertility, especially as regards the nitrogen con-

tent, and experiments with soiling crops and various pasture and

other forage plants have been carried on with a view to increasing
the home growing of feeds and thereby encouraging dairying and

animal production.
About ninety varieties of vetch have been tested, of which some

have shown marked possibilities as forage crops. Grown with oats in

rotation with clover, corn, and wheat, vetch has proved exceptionally

useful, and a mixture of vetch and rye has given good yields as an

early soiling crop. Breeding experiments to increase the i)rotein con-

tent have produced individual plants containing 25. .52 per cent of

protein in the dry material. Considerable progress has been made in

determining the feeding value of steamed and unsteamed vetch silage

and corn silage, in the hope that dairymen might be able to substitute

vetch in part for the expensive concentrated feeds now purchased. A
comparison of vetch-seed meal with linseed meal did not give wholly

satisfactory results.

The investigation of hop drying, inaugurated last year, has been

continued. Drying at low temperatures has again proved very effi-

cient as a means of conserving the lupulin.

Results of ex])eriments in canning fruits and vegetables by a

method of intermittent pasteurization devised by the bacteriologist

have been published. Tomatoes, green beans, wax beans, caulillowfr,

asparagus, cherries, and cider treated in this way were found to

keep perfectly and ranked as the highest grade of canned goods. l)iit

the method proved less satisfactory for beans, ])eas. and corn. 'J'hi^

bacteriologist has also given further study to the ivfting of flax by

pure cultures of organisms.

Cooperative work of various kinds has increased to a marked
extent throughout the State. Alfalfa is being widely tested in this

way, the station sending inoculated alfalfa soil last yeai" lo al)out 250

farmers. Spraying experiments for ihe iipijjc scab lia\e been car-

ried on with local growers and are to be undertaken for the potato
scab. The canning of pineapples and the utilization of the waste
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products for sirup, wiue, and vinegar is being investigated jointly

with a resident of Hawaii. Other lines of cooperative work include

studies of the value of various cover crops for the Rogue River Val-

ley, the adaptability of various sections of Oregon to cranberry cul-

ture, irrigation investigations with this Office, and the testing of

disease-resistant powers of varieties of potatoes.

The department of horticulture has been revived by the appoint-
ment of C. I. Lewis, who is expected to give his time exclusively to

station work. The programme for the year includes variety tests,

storage experiments with apples, a study of methods of handling

apples at the time of harvesting, and of the effects of wiping and

polishing, plant-breeding experiments with cherries and grains, pol-

lination experiments, and experiments with methods of practical

orcharding.
Bulletins 87, Canning fruit and vegetables, preserving fruit juices,

and 88, San Jose scale, were received from this station during the

fiscal year.

The income of the station during the past fiscal year was as follows:

Unitert States appropriation. Hatch Act .$15,000.00

United States appropriation. Adams Act 5.000.00
Balance from previous year 285.63

Miscellaneous, including farm crops 2.300.70

Total 22,586.42

Reports of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedules prescribed

by this Department and have been approved.
The Oregon Station is doing valuable Avork along several lines, and

its cooperative experiments with the farmers of the State have proved
of decided benefit in disseminating i-esults of station investigations,
the introduction of new and valuable crops, and the study of local

problems. The station is handicapped, howeA^er, by several pressing
needs. Farm buildings are urgently required, as Avell as better

library facilities, and in some of the departments additional assist-

ance. These obstacles must be overcome if the station is to attain its

highest usefulness.
PENNSYLVANIA.

The Pennsylvania State College Agricultural Experiment Station, ><tate

VoUcye.

Department of the Pennsylvania State College.

II. P. ARMsnv. I'll. D. LL. D.. Dirpctor.

^o important changes in lines of work have been made at the

Pennsylvania Station during the past year, although radical plans
of reorganization ha A'e been formulated. An institute of animal
nutrition is to be established as a special research department of the
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college, to include the respiration calorimeter and allied nutrition

investigations hitherto carried on by the station, with which it will

be affiliated, although coordinate in rank. H. P. Armsby, who
has been director of the station since 1888, will be in charge of the

institute, and T. F. Hunt, of Cornell University and Station will

succeed to the directorship of the station and will also act as dean of

the college of agriculture.

During the year the respiration calorimeter and the methods fol-

lowed in experiments with it have been perfected and simplified in

many details. Investigations bearing on the general question of the

nutritive value of foods as affected b}^ age and individuality have

been undertaken, and results of a series of experiments made in

cooperation with the Bureau of Animal Industry to determine the

relative value of certain feeding stuffs for maintenance and fattening
have been j)ublished. Other lines of work in animal husbandry

to^ be completed are comparisons of distillers' grains versus cotton-

seed meal as a source of protein for cows, indoor versus outdoor feed-

ing for fattening steers, experiments to determine a practical succes-

sion of soiling crops for milch cows, and the feeding value of alfalfa

meal versus wheat bran. The poultry plant has been improved and

enlarged and experiments have been begun to determine the cost of

meat production in the Asiatic, Mediterranean, and American breeds.

In response to an offer of the station to supply the necessar}^ fer-

tilizers and directions for cooperative soil tests in the various coun-

ties, more than 250 requests Avere received from which apjjlicants

in each of 38 counties were selected. Attempts to grow alfalfa on

the limestone soils of the State have given results which are con-

sidered very encouraging.
A State appropriation has been used to extend the observations

and experiments in I^ancaster County on the growing and curing of

Sumatra tobacco under shelter. While the results of the three years'

work are not regarded as conclusive, this type seems well adapted to

the lighter soils of the region. A beginning has been made in a

study of the influence of seed selection on the type and form of

Sumatra leaf and of the prevention of l)urn by tlie use of artificial

heat and ventilation during the critical periods of curing.
Th(> inspection duties and routine analytical work continue to be

very heavy and consume a large share of the time of the chemical

division. Analyses of feeding stuffs are now made by the State

dei)artment of agi'iculture, but the station has recently luidertaken

for the millers of the State analvses of ijoods for which a State law

requires a guaranty of comi)osition. The general correspondence of

(he sliitioii has shown a decich'd increase, and the corri'spondence

course's conducted by the college now have (?nrolled about 4,000 names.
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The publications of this station received during the year were as

folloAvs: Bulletins 71, Relative values of feeding stuffs; 72, Experi-

ments in growing Sumatra tobacco under shelter tent, 1903
; 73, Dis-

tillers' dried grains r. cotton-seed meal as a source of protein; 74,

Methods of steer feeding ; 75, Forage and soiling experiments, 1904
;

76, Variety tests of wheat, oats, and potatoes; and 77, Small fruits

in 1905.

The income of the station during the past fiscal year Avas as follows:

TTuited States appropriation. Hatch Act ifir), 000. 00

United States approin-iation. Adams Act 5,000.00

State appropriation 1,835.0")

Fees l-*^. 049. 55

Farm products 3, lOG. 55

Miscellaneous 893.93

Total -— - 38,885.08

Reports of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedules prescribed

by this Department and have been approved.
The Pennsylvania Station has been able to maintain a high grade

of efficiency, although laboring under the disadvantage of prolonged

delay in putting into effect certain contemplated plans of reorgani-

zation.

PORTO E,ICO.

Porto Rico Agricultural Experiment Station, Maijaguez.

Under tbe supervision of A. C. True. Director, Office of Experiment Station*?,

United States Dejiartment of Agriculture.

D. W. May, ;\I. Agr., Special Agent In Chnrrir.

The work of the Porto Rico Station has been devoted chiefly to

agricultural and horticultural crops, their insect and fungus pests,

and various lines of animal husbandry, with such attention as has

been possible to problems relative to the use of fertilizers, soils, drain-

age, farm machinery, forestry, etc. Two changes have occurred in the

staff, the appointment of W. V. Tower, of the Massachusetts Agri-

cidtural College, to the vacancy in entomology and plant pathology,

and the resignation of H. C. Henricksen as horticulturist, followed

by the appointment of M. J. lorns, of Cornell University, to this

position.

During the year the tobacco industry has greatly developed in the

island, and the acreage and quality of the crop have been much in-

creased. The station has introduced the White Burley type from

Kentucky, which has been found to grow vigorously and produce

heavy yields. The improvement of Porto Rican coffee, both by fer-

tilization and the introduction of foreign types for which there is
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a better demand in the United States, has been continued at the sub-

station, together with investigations of the insect pests and diseases

and some ver}'^ promising studies of malting. A collection of sugar
canes has been obtained from the Louisiana Station, some of which

have proved well adapted to Porto Rican conditions, and have been

distributed to planters for further tests, A scheme for testing the

fertilizer requirements of sugar cane has been taken up on a number
of plantations, and on several a small portion of the estate is now

regularly set aside for experimental work. The station is encour;

aging the most extensive cultivation of rice and a number of forage

crops. Among these, cowpeas are most successful and are recom-

mended for all localities. Alfalfa has given good results on well-

drained land, and is regarded as valuable under certain conditions.

Tests of an Indian variety of pigeon peas and of the sword bean

indicate that these are also worthy of more extensive cultivation.

In cooperation with the insular government experiments in fiber

l^roduction have been inaugurated. Of various fibers sisal promises
the greatest returns. A small insular appropriation has made pos-

sible the importation of a number of thousands of plants, and it is

hoped to put the industry on a commercial basis. Efforts are also

being made to stinnilate the growing of the palm fiber used in the

nuiuufacture of I*anama hats now made on the island from imported
material.

A beginning has been made in the reforestation of the uplands.
It has been found that this can not be done directly. l)ut must be pre-

ceded by the growth of trees of little economic value to serve as

shade. Great interest is developing in the work in tile drainage,
Avhich has hitherto been unknown, although many acres of land could

be profitably reclaimed in this way. The station is temporarily manu-

facturing tiles as a means of encouraging the practice. Experiments
nre also being carried out in cement construction, especially for fence

posts, as wooden posts are of but short duration because of the rav-

ages of insects.

The live stock of Porto Rico is greatly in need of improvement, as

l)ut little pure-bred stock has ever been intiochiccd. Results with

cattle, pigs, and ])oultry thus far indicate that successful acclimation

is possible if certain precautions are observed, and good success is

attending the efforts of the station in this direction.

'Jlie experimental work in horticulture continues to occupy an im-

portant ])lace. The station orchard now comprises 25 acres with

over 100 species of fruit trees. Plantings of citi'us trees, cacao, man-

goes, and other economic plants have been established, and experi-

ments on their cultivation and fertilizer requirements are in prog-
ress. Special nltcntion is being given (o iiincjipplc cultui-e and ship-

uiciit. A lunuber of trial shipments liaxc l)e('n matle to New Yoi'k
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and to Washington, D. C, the principal object being to test the ship-

ping qualities and also the methods of packing. Experiments in

vegetable growing have demonstrated that with fresh seed and lib-

eral use of fertilizers and proper cultural methods it is possible to

grow for local consumption nearly every kind of vegetable produced

in temperate climates, and that shipment is feasible when market

conditions will warrant.

The entomologist and plant pathologist is devoting particular at-

tention to the pests of citrus fruits. Experiments are being carried

en to determine the value of various insecticides and fungicides and

the strengths required for the destruction of the pests without in-

jury to the trees. In a similar way attention is being given as oppor-

tunity offers to the pests of other crops, such as coffee, sugar cane,

cacao, etc.

During the year the station has issued Bulletin 6, The yautias, or

taniers, of Porto Rico, and a Spanish edition of Bulletin 5 on

tobacco investigations.

The income of the station during the past fiscal year was as follows:

United States apprupi-iiition $15,000.00

Farm proiluets 1, 104.52

Total 10, 104. .52

The rapid development of agriculture in Porto Rico and especially

the influx of planters make the discovery and dissemination of re-

sults contributing to an enlightened agricultural practice of excep-

tional importance. The work of the station is fast becoming recog-

nized as an important factor in this direction. A decided increase

of interest in its work is being manifested, and its opportunities are

restricted only by the limited funds at its disposal.

RHODE ISLAND.

Bhode Island Agricultural Experiment Station, Kingston.

Department of Rhode Island College of Agriculture and Mechanie Arts.

H. J. Wheeler. Ph. D., Director.

The Rhode Island Station continues to make problems in turkey

raising a prominent feature of its work, especially with reference

to determining the nature and method of transmission of the black-

head disease and the possibility of remedial treatment. The disease

is now believed to be caused by a parasite, and breeding experiments
are being continued to develop a strain of turkeys immune to it. The

resignation of Dr. Cooper Curtice, who was formerly in charge of

this work, has been followed by the appointment of Dr. L. J. Cole,

of Harvard Universitj^ who is investigating the disease, and of J. W.

Bolte, of the Utah Station, who is in charge of the poultry feeding.
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The poultry equipment has been considerably increased by the con-

struction of additional houses, yards, etc.

The field and laboratory investigations on the relations of lime and

soda to plant growth have again been carried on in cooperation with

the Bureau of Soils, together with tests of the relative efficiency of

the paraffin wire-basket method, originated by the Bureau of Soils

for determining soil deficiencies, as compared with the Wagner
8-inch pot and actual field tests. Many farmers of the State are

also cooperating in soil studies.

Among other lines of work taken up are studies of the improve-
ment of land by legumes grown with corn, variety tests of fiint corn,

rotation to })roduce grass and corn on worn-out land, mixtures of

grasses and legumes earlier than timothy and redtop for convenience

of cutting, the feeding power of different crops for phosphoric acid

in different forms, and the relative residual effect from these forms.

A quite extended investigation was made upon the turnip as a means

of indicating the phosphorus deficiencies in soils, and attention has

also been given to mixtures of grasses for polo and golf links, the

use of phosphoric acid as a supplement to seaweed, and of ferti-

lizers for basic and active manures.

Plant breeding has been carried on with sweet corn to increase the

number of ears, with strawberries to retain the flavor of the wild

fruit, and with beans to secure resistance to frost. A State appro-

priation to the college has resulted in the erection of a new horti-

cultural building and greenhouses at a cost of $15,000, one wing of

which is to be for the use of the station.

The publications of the station received during the year were as

follows: Bulletins 105, Commercial feeding stuff's; lOG, Concerning
the agricultural value of sodium salts; 107, The influence of soil treat-

ment in greenhouse culture; 108, Analyses of conmiercial fertilizers;

109, A comparison of results obtained by the method of cultures in

paraffined wire pots with field results on the same soil; 110, Com-
mercial fertilizers; and 111, Trial of varieties of potatoes; and the

Annual Report foi' 11)05.

The income of the station during the past fiscal year was as follows:

United Sliit«>s appropriation, Ilntch Act .fl.'), 000. 00

United States .ipproin-iatioii. Adjiiiis Act ^ ">, (lOo. (M)

Miscellaneous .'')8(i. Xi

Balance for previous year 3,210.91

Total 2.3,803.24

Keports of the receipts and expenditures for the United States fund

have been rendered in accordance with the schedules i)rescril»eil hy
this Departuieiit and have been aj^proved.
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Fig. 1.—New Residence, Office and Library, and Other Buildings at North
Louisiana Station at Calhoun.

Fig. 2.—Experimental Greenhouse at South Carolina Station.
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As a result of the passage of the Adams Act several tracts of land

not hitherto utilized, have been prepared for experimental jiurposes.

A number of additions have been made lo the station AwW. mid it is

hojjed to differentiate the work of the college and station niori' com-

pletely. The extension work has been carried on by tlu> colleije as in

})revious years, and has resulted in very great benefit to the agri-

cultural interests of the State. The station is doing excellent work in

both scientific and practical lines.

SOUTH CAROLINA.

South Carolina Agricultural Experiment Station, CIi'iiikoii V(>Uf'fi(\(i

Depart iiKMit nt' Clcinson A;rricultiir:il I'ollcfj;*'.

.7. N. Marpkr, It. S.. M. X'^w. Dinctor.

The year at the South Carolina Station has been largely one of re-

organization. The directorshij) has been established distinct from

the presidency of the college, and the work of the station stall' has

been more clearly differentiated. The vacancy cau.sed by the resig-

nation of the botanist and bacteriologist has been filled by the ap

])ointment of II. I). House, of the Bureau of Plant Industry.

Through the completion of the agricultural building miicli better

quarters are now available for the station, although there is still a

need of further e(pni)ment. A gre(Mdiousc, costing $(),0()(), has b(>cn

erected foi' the use of several departments. (PI. V, fig. 2.)

Considerable interest has been develojn'd in the expei'iments on the

l)rodnction of starch from the sweet potato. Several hundred pounds
of starch were manufactured with the station outfit, and samples
submitted to a number of (;otton mills and laundri(>s elicited very
favorable reports. The \ni\\) remaining after the extracttion of (he

starch also gives promise of making a very uscd'ul cattle food, and

tests of its feeding value are now under way. Cotton breeding ainl

improvement has been a leading subject of investigation to meet a

demand from southei'u mills for a stai)le of higher grade and special

character. The textile department of the college is cooperating in

milling tests of .several of the best cross-bi-ed varieties.

The veterinarian has concluded a series of studies of scours in milk-

fed calves, and reconmiends treatment with formaldehyde, one part
to 4,000 parts of milk, as very efficacious. The horticulturist is nud<-

ing a special .study of the .seedling ai)ples of the State, most of which
are unknown beyond the locality in which they originated. Cul-

tural and varietal tests of fruits and vegetables have been continued

as heretofore. Soil maintenance and improvement, as related to the

a Freight address, Calhoun.
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growing of corn, wheat, oats, cowpeas, sorghum, alfalfa, and velvet

beans, have received attention from the agriculturists, who have also

instituted cooperative experiments Avith fertilizers and systems of

rotation in different parts of the State. There has also been cooper-

ation of the stations with the Bureau of Plant Industry in an investi-

gation of the causes and treatment of the rice blast, and in the grow-

ing of vetches and other legumes and grasses; with the Bureau of

Chemistry, in an attempt to increase the sugar content of sweet corn ;

and with the Bureau of Animal Industry in the eradication of

Texas fever. The college geologist, assisted by the director, agri-

culturist, and botanist, is planning a plant and soil survey of the

State with special reference to the geological formations. It is be-

lieved that such studies will be of service in the settlement of some

fundamental soil problems.
The publications of this station received during the year were as

follows : Bulletins 95, The milk scales, the milk sheet, and the Babcock

test for the farmers of South Carolina; 100, Notes on varieties of

apples; 114, A wasting disease of young cattle (verminous gastritis) ;

115, Analyses of commercial fertilizers; IIG, Methods of spraying

cucumbers and melons; 117, A comparison of wheat bran and cotton-

seed meal for milk production ;
and 120, Cotton experiments.

The income of the station during the past fiscal year was as follows:

Uuited States appropriation, Hatch Act $15,000.00

I'niti'd States appropriation, Adams Act ."i, 000. 00

State appropriation 2. 635.53

Farm products 1. 526. 05

Miscellaneous, including,' balance from jirevions year— 1.211. 15

Total 25, 372. 73

Reports of the receipts and expenditures for the United States

funds have been j-endered in accordance with the schedules prescribed

by this Depai'tment and have been approved.
The coast-land substation at Charleston has continued its diver-

.sification trials and recommends the more extensive growing of

forage crops. IVIore than 11,000 farmers have been reached by the

farmers' institutes, which have been participated in by eleven mem-
bers of the station staff". The college has more applicants for admis-

sion tlian can be accommodated, and the number enrolled in agricul-

tural courses is increasing. The general outlook for both the college

and station is very promising, and it is to be hoped that plans uiuler

wav <"»n be carriiMl out.
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SOUTH DAKOTA.

South Dakota Agi'icultural Experiment Station, lirookUiys.

Department of South Dakota Agricultural College.

J. W. Wilson, M. S. A., Director.

Plant Ijreeding, animal breeding, and feeding problems have con-

tinued to be the dominant interests at the South Dakota Station.

Tests of about forty varieties of durum wheat as to their usefulness

for bread making and macaroni have showed great variations and

have resulted in the retention of several of the more promising

types. It has been established in these investigations that the durum
wheats are especially adapted to arid localities unsuitable for the

ordinary sorts. Selection experiments with grasses indicate that

the slender wheat grass {Agropyron tenerum) and the western

Avheat grass {A. spkatum) are of considerable merit. Encouraging

progress has been made in the introduction of rust-resistant strains

of alfalfa, millet, sorghimi, clover, and other forage crops, and seed

of some of the more promising sorts has been distributed at a nominal

price.

Cattle feeding has been conducted mainly to determine the value

of emmer. This has proved well-adapted to South Dakota condi-

tions and has been found to be a promising substitute for corn in

the production of baby beef. The value of various proprietary
stock foods is being tested with pigs, and digestion experiments with

sheep are being undertaken with the principal forage crops and

grains of the State. In animal l)reeding reciprocal crosses of York-

shire and Poland Chinas are being made, together with attempts to

improve the quality of range cattle and both the mutton and wool

types of sheep.

Rotation experiments are being carried on as formerly, and there

is considerable study of plant diseases. Some very marked physio-

logical results have followed the injection of chemicals into trees

for the control of diseases, but as yet no pathological benefits have

been noted. Breeding experiments with native wild species of fruits

and importations from northern Europe and Asia have been con-

tinued on an extensive scale. A hardy raspberry of good quality*

has been developed, and the possibility of securing graft hybrids
is being studied. Much of the work with grains and fruits has been

carried on at the Highmore substation.

A test of dips for the prevention of sheep scab is proceeding, and
studies of lumpy jaw are contemplated. A building for the use of

the veterinarian is to be erected.
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Tlie publications of this station received during the year were

Bulletins 92, Marconi wheat; 93, Plums in South Dakota; 94, Al-

falfa and red clover; 95, The treatment of nail pricks of the horse's

foot; 96, P^'orage plants and cereals at Highmore substation. 1904—5;

and 97, Spelt and millet for the production of babv beef; and the

Annual Report for 1905.

The income of the station during the past fiscal year was as follows:

Unitetl States appropriation. Hatch Act i?15, 000. 00

United States appropriiition. Adams .Vet 5,000.00

State appropriation 1, 000. 00

]Mis<'c]l.Mneous 2.0.58. 11

Total 23,658.11

Reports of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedules pre-

scribed by this Department and have been approved.
The work of the South Dakota Station is on a verv satisfactorv

basis and is much appreciated by the farmers of the State. An
attempt is being made to take up lines of work in a scientific way.
and definite problems are being attacked with less apprehension of

failure to get immediate returns. In consequence some fundamental

results are being obtained.

TENNESSEE.

Tennessee Agricultural Experiment Station, Kiio-rrille.

l)ei)artnient of the University of Tennessee.

II. .v. Morgan, B. S. A., lUrcctor.

An active and aggressive attitude is characterizing the Tennessee

Station, and good jn'ogress is being made in developing its work and

strengtliening it in the State. An investigation of importance re-

cently l)egun is on the failure of clover. The botanist has traced the

cause to a disease attacking both the stem and root, and occurring
also on alfalfa, tlic Medicagoes and Lespede/a. It may be trans-

mitted through the .seed to some extent by soil inoculation and has

also been cai'iied by in.sects. At pre.sent it is widely distributed over

Tennessee and to some extent in Kentucky and West Virginia.
In entomology the main lines of work are the life history of the

cattle tick and peach borer. Some studies are also being made of

stingless bees.

The horticulturist has under way a study of methods of pruning

grapes. Results fiom a season's work with several varieties indicate

the gi'eatest benefit from long-arm pinning, lie is also giving atten-

tion 1(» the spraying of peaches.
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A number of new lines were begun in agronomy, namely, rotation

trials with and \vithout legumes, soil and crop studies in connection

with the use of different kinds of phosphates and lime, and variety
tests of cereals, legumes, and forage crops. A study of the retentive

power of different typical soils of the State, the formation of humus,
and the means of maintaing the humus supj)ly is also under way,

together with a determination of factors upon which the retentive

power depends.
In animal industry some studies have been made upon leucocytes

in milk and the relation of the health of the animal to the number of

leucocytes. Feeding experiments in connection Avith the dairy herd

are under way, and there is some work with poultry.

During the year an effort was made to inaugurate cooperative

experiments with farmers on some of the distinct soil types of the

State. The results thus far secured have been very encouraging.
Farmers' institutes have been participated in to about the usual

extent, in cooperation with the State department of agriculture.

The passage of the Adams Act provided considerable equipment
for the station, chieflv in additions to the librarv and in scientific

apparatus. The attitude of the university to the station continues to

be liberal. An agricultural building for the use of both is one of the

needs, which has been met by a recent State appropriation.
The publications received from this station during the year were :

Bulletins Volume 18, No. 1, Texas fever cattle tick—pasture methods

of eradication; and No. 2, Small fruits and grapes; and the Annual

Report for 1904.

The income of the station during the past fiscal year was as follows :

T'nitcd St;ito8 appropriation, Ilatfli Act .$ir», 000. 00

United States appropriation, Adams Act 5,000.00
Fees 1, 00.5. 00

Farm products 5, 791. 43

Live stock 1,542.87

Total 28,339.30

Reports of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedules pre.scribed

by this Department and have been approved.
The Tennessee Station is doing important service along several

lines, and is showing much energy in getting its results before the

people of the State. There are indications of increasing appreciation
of its work, and the general outlook is very favorable.
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TEXAS.

Texas Agricultural Experiment Station, CoUeiic Citation.

Department of the State Agricultural and Mechanical College of Texas.

J. W. Cakson, R. S.. Acthnj Director.

The work of llie Texas Station has jjroceeded along the lines of

previous years, although handicapped by the ill health of the director,

who resigned his position at the close of the year. Feeding experi-

ments with by-products of local production such as molasses, rough

rice, and fermented cotton seed have been comi:)leted. Work in

agronomy has been restricted mainly to cotton and corn, but co-

operative experiments with sorghum, milo maize, and Kafir corn are

under way in some arid sections of the State. P]laborate cotton

experiments, chiefly in breeding, are being carried on through the

cooperation of the cotton specialist with the Bureau of Plant In-

dustry. There has also been cooperative work Avith farmers, in-

cluding fertilizer trials, and a test of the yield of cucumbers for

pickles at Palestine.

A department of entomology has been established, Avhich has begun

investigations on the sweet-potato borer, melon louse, citrus Avhite

fl}^,
Morelos orange maggot, the cotton boll weevil, and the San Jose

scale. Tlie veterinarian continues to give special attention to the

study of Texas fever. The horticultural work is largeh^ pomo-

logical, empliasis being given to peach culture, variety tests, and

fertilizer and culture trials. Breeding experiments are to be carried

on with tomatoes and grapes, including a study of the geotropism of

different species of the vine, and investigations of the vahie of native

species as a resistant stock for V'tfux rin/fcra varieties. Thus far

r. cJuimphil has shown most promise. Figs and citrus fruits are

being specially studied at lieeville, and phnns, apjdes, and small

fruits at Tr()Ui)e, where substations are still maintained by the State.

A study has been made by -the botanist of nitrogen assimilating

bacteria, showing these to be of doubtful \'aliic. Seed tests indicate

a need of seed inspection, as the State is being ma<!e a dumping
ground for inferior stock. The feeding-stuffs inspection has Ihhmi

thorouirhlv established and nets the station some additional funds.

Bulletin TO, Experiments in steer feeding, was the only publication

received from this station.

The income of the station (hiring tlie jiast fiscal year was as follows:

United States aiii)n)|)riatii)ii. Ilatdi Act ,?1.5. 000. 00

United St.-ilcs appropriation, Adams .\ct ,'>. OoO. (tO

Fai-in products IHJ.". 00

Miscellaneous , 2JylXZ\

Total 23, 538. 31
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Reports of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedules prescribed

by this Department and have been approved.

The field work at the station is being brought together on a single

large tract of land, on which it is hoped to erect suitable buildings.

A plant house for the winter work of the botanist is also much needed.

Durinff the vear the college and station work have been well dif-

ferentiated. The number and grade of the agricultural students are

increasing. The farm mechanics laboratory is being developed, and

considerable machinery has been contributed to it by manufacturers.

TJTAH.

Agricultural Experiment Station, Loiiaii.

Department of the Agricultural College of I'tah.

P. A. YoDER, Ph. D., Din-ctor.

The year at the Utah Station was marked by the appointment
of a new director and numerous changes in the staff, although there

has been no material departure from the previous policy and lines of

work other than the concentration of activities upon a somewhat more

restricted number of projects. Irrigation has continued to be the

leading feature. Two small farms devoted exclusively to irrigation

experiments have been carried on, one confined to a study of methods

of irrigation in cooperation with this Office, and the other used for

studies of the water requirements of different crops in cooperation

with the Bureau of Plant Industry. Studies of the irrigation practice

of the State and of winter irrigation are being made, and alkali recla-

mation work near Salt Lake was carried on in cooperation with the

Bureau of Soils.

The dry farming experiments carried on in different parts of the

State under State approj^riation have yielded valuable results in

showing the localities and conditions under which such farming is

likel}^ to be profitable and the methods which should be pursued to

insure success. Some of the farms have been more successful than

others, and for this reason several of those alreadv established will

jirobabW be either abandoned or continued for a time merely as

demonstration areas, while others will be developed as centers for

more advanced investigation. Additional farms will be established

for more fully determining the areas of the State best suited to this

character of farming.
Studies of the codling moth, sugar-beet leaf hopper, grasshoppers,

and various strawberry insects have been taken up by the entomolo-

gist. Spraying is now being more generally practiced in the State, to

the great improvement of the quality of the fruit produced. The
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means of dissemination and control of tomato bliglit are being in-

vestigated, and there have been studies of sugar-beet seed improve-
ment aud variety tests of alfalfa.

Feeding experiments have been largely directed to the utilization

of available Utah feeds for horses, cattle, sheep, and swine. The

poultry department is to be strengthened and made a more prominent

feature, and a department of dairying has been established.

The horticultural work at the Brigham City substation has been

given up, but continued as usual at St. George. A new substation has

been established at Lehi, which has been used chiefly for variety tests

of orchard crops. These substations have been maintained by State

a])propriations of $8,000 and $(5,000, respectively, for two years.

The publications of this station received during the year were Bul-

letin 92, Poultry experiments, and circulars giving memoranda of

plans for arid farm and irrigation investigations.

The income of the station during the past fiscal year was as follows:

United States appropriation. Hatch Act .$15,000.00

United States appropriation, Adams Act 5,000.00

State iipi)ropriation. including substations 21,376.84

Farm i)roducts. including substations 2,853.38

Miscellaneous, including balance from pi'evious year— 305.00

'I'otal 44,(525.72

Reports of the receipts and expenditures of the United States funds

have been rendered in accordance with the schedules prescribed by
this Department and have been approved.
The Utah Station has suffered from the lack of permanency in its

personnel and the difficulty of securing and holding a sufficient force

of experts to properly man its various departments. In view of this

fact the policy of concentration on a limited number of the most

iuiportant lines of work seems especially wise.

VERMONT.

Vermont Agricultural Experiment Station, liiDi'nintou.

Department of University of \<M-m(iiit and State AgricuUural College.

.1. I., llu.i.s. Sc. I).. IHrrctor.

^y\^\\ a view to expanding and developing the work in dairy hus-

bandry at the Vermont Station, C. L. Beach, of the Connecticut Storrs

Station, has recently been added to the staff as the head of this depart-

ment. Experiments iu hoi-se breeding, using Morgan blood as a

l)asis, have recently been iuaugurated in <'ooperation with the Bureau

of Animal Industry. The stud now consists of nine animals. A
tract of ()5 acres has been acciuired and a breeding bai'u lias been

fitted nj). Anoth(M- recent investigation is that of etherization on
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rhubarb, asparagus, and other plants. This is to be extended to de-

termine whether the effects are due to cold or to anesthesia.

Few changes have occurred in other lines of work. Studies of

potato diseases are being made a permanent feature, both from the

botanical and bacteriological standpoint, and attempts are being

made to produce disease-resistant strains. The cooperative work

with the New York State Station on the soft rot of vegetables is

nearly completed. Cooperation Avith the Bureau of Plant Industry

has been continued as in previous years on the growth of drug

plants. A series of feeding experiments has been conducted with

cows on silage from frosted and unfrosted corn and on alfalfa meal

versus wheat bran.

The inspection and miscellaneous analytical w^ork continues to be

very heavy and consumes a considerable share of the working time

of a portion of the staff. Extension work has been conducted through

farmers' institutes, and the station actively participated in the man-

agement of the " Better farming special
"
in its trip through the State.

During the year the station has lost its assistant botanist and an

assistant chemist.

Morrill Hall, the new agricultural building, is in process of erec-

tion on a site purchased by the university. This will afford improved
facilities for the college of agriculture and for some of the station

work.

The publications of this station received during the year were

Bulletins 109, 117, 118, Commercial feeding stuffs; IIG, 121, Com-
mercial fertilizers; 119, Abstract of Eighteenth Annual Eeport,

1904-5; 120, Planting white pine in Vermont; and 122, Disease resist-

ance of potatoes; a spraying calendar; and the Annual Reports for

1904 and 1905.

The income of the station during the past fiscal year was as follows :

United States appropriation, Hatch Act $15,000.00

United States appropriation, Adams Act 5,000.00

State appropriation 1, 503. 51

Fees 2,805.00

Individuals 22.65

Total 24, 331. 16

Reports of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedules pre-

scribed by this Department and have been approved.
The relations of the station to the university farm are not such as

to lead to a strengthening of its work in field and feeding experi-

ments, and in other respects its special needs and the purpose
of its funds do not seem to be fully realized. The station has an

294b—07 11
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appreciative constituency and there is much demand for its work and

advice. There is all the more need, therefore, that every obstacle to

its development to the fullest extent of the funds at its disposal

should be removed.
VIRGINIA.

Virginia Agricultural Experiment Station, Blacksburg.

Department of Virginia Agricultural and Mechanical College and Polytechnic

Institute.

A. M. SouLE, B. S. A., Director.

The work of the Virginia Station has developed during the year,

and will be further strengthened by the completion of the agricul-

tural building now in process of erection, as this will permit greater
concentration of the various departments. Some special facilities

have been provided, including a refrigerating plant for cold-storage

tests, a battery of five greenhouses, and two large fermentation cellars

for the mycological investigations on the production of cider, vinegar,

and other fruit by-products. A number of changes in the staff have

taken place, among them the retirement of R. J. Davidson as chemist,

after many years' service, and the promotion of the assistant chemist

to this position.

The last legislature made an annual appropriation of $5,000 for the

maintenance and support of the station. About half of this fund is

being expended in tobacco investigations in cooperation with the

Bureau of Soils. Work has been undertaken at AVest Appomattox in

the dark tobacco belt and at Chatham in the light tobacco belt. The

problems being investigated are soil preparation, cultivation, and

fertilization. Some work is also being done on the selection and

improvement of tobacco, and especially as to the handling and curing
of the crop.

A portion of the fund is also being used for horticultural work and

in experiments relating to the feeding and nutrition of beef cattle.

The horticulturist is devoting considerable attention to dwarf nursery
stock and now has orchards of both dwarf and standard varieties.

Fertilizer trials are proceeding with both sorts, and breeding work on

the application of Mendel's law to tomatoes has been taken uj). Some

feeding trials with pigs are being carried on, and an experiment in

finishing steers on various roughages has been completed. The im-

provement of grade cattle is being sought through breeding to selected

bulls.

In the field work the comparison of different varieties of grain as

to stooling has shown a great ditference in the effect of the improve-
ment and selection of seed. There have also been studies of the prev-

alence of barren stalks of corn, and work on seed potatoes, seed corn

improvement, inoculation for cowpeas and soy beans, and fertilizer
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experiments, variety tests of cereals, rotation experiments, soil im-

provement, etc.

The veterinarian is working on spinal meningitis in horses which

has been assumed to be due to mold on feed. As yet it has not been

found possible to infect animals with the disease from this source. A
device for the treatment of milk fever has been perfected which sim-

plifies the method of treatment and reduces the cost of the necessary

apparatus.
The chemical work has been given more definite form and is better

differentiated from the college work than formerly. A study has

been undertaken of problems relating to the fixation of various min-

eral elements in soils as influenced by crop rotations and by the

addition of chemical elements. The investigation is being carried on

with soils of different types in the State.

Cooperative experiments have been undertaken to a limited extent

with farmers of the State. The station is distributing cultures for use

Avith legumes, ferments for the making of cider, and a limited quan-

tity of the best varieties of grain. The principal extension work has

been through the farmers' institutes, which continue to grow. More

than 1,000 farmers visited the station during the month of July.

Various members of the station staff have given lectures on elemen-

tary agriculture, nature study, and related topics before schools and

colleges in the State, and teachers in summer normal schools. This

work is having a wholesome effect, and as a result there is greater

interest in the teaching of elementary agriculture in the public

schools. Considerable improvement has been accomplished in the

rural schools of the State, and in the establishing of consolidated and

high schools giving instruction in agriculture.

The publications received from this station during the year are as

follows: Bulletins 154, The inoculation and cultivation of alfalfa;

155, Meteorological data and bloom notes of fruits; 156, Gluten and

cotton-seed meal with silage, hay, and stover for dairy cows; 157,

Silage, hay, and stover in beef making; 158, Milk fever—its causes,

symptoms, and successful treatment; and 159, Soil inoculation with

artificial cultures; and the Annual Report for 1905.

The income of the station during the past fiscal year was as

follows :

United States appropriation, Hatch Act $15,000.00

United States appropriation, Adams Act .5, 000. 00

Miscellaneous 142. 60

Total 20, 142. 60

Reports of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedules pre-

scribed by this Department and have been approved.
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The Virginia Station has some important work under way and the

opportunities afforded with the new buildings and laboratories and
additional funds give much encouragement for the future. The feel-

ing toward the station in the State is greatly improved, and it has

a strong and enthusiastic following,

WASHINGTON.

Washington Agricultural Experiment Station, Pullman.

Department of the State College of Washington.

E. A. Bryan. M. A., LL. D., Director.

The work of the Washington Station has not materially changed
in its main features, although there have been several changes in

personnel and considerable extension in animal husbandry, agronomy,
and horticulture. A dairyman has been appointed to conduct a

traveling dairy school, to study conditions of dairy production in

the State and to introduce better methods. Additional assistants in

animal husbandry, horticulture, entomology, and veterinary science

have been provided.
The work in the improvement of cereals has been greatly extended,

and in cooperation with the chemist studies are being made of the

chemical composition of the wheats of the region and the baking prop-
erties and other characteristics of the flours produced from them.

Plant breeding experiments with wheat, and field experiments with

cereals, as well as with other crops, are being made at the stations at

Quincy and at Ritzville, and tests of varieties of corn, clover, grasses,
and other forage plants are being carried on. Special attention has

been given to a study of rotations and methods of culture to take the

place of the fallow system commonly practiced in the Palouse Avheat-

growing region. The substitution of a crop of corn or potatoes for

bare fallow has been tried with very satisfactory results.

The plantations of native forest seedlings and ornamentals have
been extended, and among other lines of work recently undertaken

are propagation of nursery stock, soil mulches and cover crops, time of

pruning, tests of varieties and training of raspberries and other

small fruits, seedling Logan berries, and tests of varieties and
methods of culture of vegetables, especially Avith reference to blight
resistance of tomatoes. Attention has also been given to the subjects
of clean milk, transmission of tuberculosis, red water in cattle, exter-

mination of squirrels by means of a contagious disease, occurrence of

tuberculosis in poultry, and fattening beef cattle on the common for-

age crops of eastern Washington.

Investigations with reference to various plant diseases and insects

and the means of repression have included, among other subjects,
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spraying for the codling moth, studies of the hop lonse, crown gall,

the occurrence of the Hessian fly recently reported in the vicinity of

Portland, and the efficacy of quassia sprays.

The chemistry of forage plants, of fruit ripening, and of lard,

availability of fertilizers, and cooperative fertilizer experiments on

different soil types have continued to receive attention, and experi-

ments in the application of water to crops have been conducted in the

irrigated districts.

The publications of this station received during the year were

Bulletins 67, Some notes regarding Halphen's test for cotton-seed

oil—reaction of lard from cotton-seed meal fed hogs with Halphen's

reagent
—effects of feeding cotton-seed meal upon the health of

animals
; 68, The wormy apple ; 69, Preliminary report on the codling

moth in the Yakima Valley ; 70, The powdery mildews of Washing-

ton; 73, Feeding wild plants to sheep; 75, Apple scab in eastern

Washington ;
and 76, The economical preparation of the sulphur-lime

spray.

The income of the station during the past fiscal year was as follows :

United States appropriation, Hatch Act .$15,000.00

United States appropriation, Adams Act 5,000.00
Fees 757. 95

Total 20, 757. 95

Reports of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedules prescribed

by this Department and have been approved.
The work of the Washington Station is developing in several impor-

tant lines. The strengthening of its organization by the appointment
of a director apart from the office of president, who can give his

time largely to attending to the affairs and interests of the station,

continues to be greatly needed. In a large State like Washington,
with its diverse agricultural conditions and interests, the station man-

agement requires more time than a president of a growing college can

devote to it to develop its full efficiency and usefulness.

WEST VIBGINIA.

West Virginia Agricultural Experiment Station, Morgantown.

Department of West Virginia University.

J. H. Stewaet, M. a.. Director.

The West Virginia Station is making progress along the lines of

previous years. During the year an investigation of the mummy dis-

ease of guavas has been completed and fertilizer trials for peach

trees, spraying experiments for potatoes and melons, and cooperative
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trials of cover crops with orchardists have been continued. A plant
disease survey has been made of the State.

Among other investigations completed during the year are studies

of nitro cultures and an examination of the limestones and salt brines

of the State, the latter with special reference to cattle poisoning.

The chemist has resumed his studies on the effect of pressure on

the preservation of fruit juices, using pressures as high as 30,000

pounds to the square inch. Juices so treated have been kept without

deterioration for tw^o years. An attempt is being made to obtain

a noncorrosive can lining. A new pressure machine is being con-

structed for the station w^ork which will enable larger quantities of

juice to be treated. The chemist is also continuing his studies of the

production of nitric acid from the atmosphere by means of pressure.

The entomologists are working out the life historv of the woollv

aphis and the relative immunity of apple trees to it. A single tree

has been found which seems to be immune, and some immune stock

from Australia has been imported for grafting. The snout beetles

infesting nuts, especially the chestnut and hickory, are also being

investigated and the egg-laying process of the hickory weevil has

been worked out.

Commercial problems form the main features of the work of the

agricultural department. A house holding over 700 hens has been

built for poultry raising on a large scale. An Ayrshire-Jerse}'- cross

is being developed for milk production, the objects sought being a

larger yield and smaller fat globules. A refrigerating plant and

complete modern dairy equipment have recently been installed,

mainly for demonstration of improved methods in marketing milk

for city trade and studies of the changes in milk at low temperatures.

From this station the following publications have been received:

Bulletins 94, Diseases of melons and cucumbers during 1903 and

1904; 96, A report on plant diseases of the State; 97, Commercial

fertilizers; 99, Experiments with fertilizers; 100, The grape curculio;

104, The ripe rot or nnmimy disease of guavas; and 105, Tubercles

on legmnes with and without cultures; and a report on nursery and

orchard inspection, 1904-5.

The income of this station during the past fiscal year was as

follows :

United States appropriation. Ilatcli Act .$15,000.00

United States appropriation, Adams Act .5,000.00

Fees 9, 066. 94

Farm products 3, 672. 54

Total 32,739.48

Reports of the receipts and expenditures for the United States

funds have been rendered in accordance- with the schedules pre-

scribed by this Department and have been approved.
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Cooperative and extension work is conducted by the station along
several lines, including soil tests, tuberculin tests of herds, the

eradication of the stomach worm of sheep b}^ means of a coal-tar

creosote, and poultry raising, and under a State appropriation in

the controlling of insects and plant diseases.

The station work is attracting more attention from the people of

the State than formerly. It is managed in a businesslike way
and in the interests of the farmers and horticulturists of the State,

having due regard for the development of various specific phases
of agriculture. The station and college work are quite fully dif-

ferentiated.

WISCONSIN.

Agricultural Experiment Station of the University of Wisconsin, Madison.

Department of the University of Wisconsin.

W. A. Henry, D. Agr., D. Sc, Director.

The Wisconsin Station has brought to a close an extensive series

of investigations of the losses of butter fat in cheese making. It

is believed that by the use of separators and other improved methods

enough whey butter can be obtained to yield an increased profit to

the industry of at least $150,000 a year. Swiss cheese manufacture

has been continued, and further studies have been made of the

action of various yeast ferments and the use of square vats in place
of the expensive and awkw^ard round copper kettles now claimed

to be absolutely essential. The inhibitory influence of nickel and

iron on rennet and the influence of the richness of the milk on the

quality of the cheese are also being studied. The relative value of

vegetable and aniline butter colors is being tested, and progress has

been made in the investigation of problems of dairy sewage disposal.

In animal husbandry a study is being made of the relative

economy of medium and high protein rations for milk production,
with the object of introducing more farm grains into the rations

of dairy cattle. The value of the dual purpose cow for milk and

beef as compared with the special purpose breeds is also receiving
attention. The feeding and breeding of pigs and sheep continue

to be prominent features. Grinding corn has been found unprofit-
able in fattening hogs, as the saving of feed is too small to meet the

cost of grinding. A comparison of the bacon and lard types for

pork production has been inaugurated. Beet pulp is being tried

as a food for sheep, and the experiments on raising winter lambs

have been continued.

In horticulture extensive experiments to improve the native wild

plum are drawing to a close. From thousands of seedlings a few

choice varieties adapted to Wisconsin conditions have been secured
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and will be propagated for limited distribution. Experiments on
the cultivation, fertilizing, curing, and hybridizing of tobacco are

in progress, as well as studies of the resistance of varieties of po-
tatoes to blight and of spraying for protection against it. Demon-
stration experiments in fruit growing are being conducted in the

Lake Superior region, together with numerous variety tests. Breed-

ing experiments are being carried on with a number of varieties of

plants, particularly as to the effect of excessive nutrition as a means
of inducing variation. In this way the seedless tomatoes illustrated

in Plate VI have been produced at will.

Studies of tuberculosis have shown that the feedino- of skim milk
from creameries to calves and pigs has been an important means of

dissemination. The effects of tuberculin testing on milk secretion

are also being studied, as well as the occurrence of leucocytes in

milk and the distribution of lactose-fermenting yeasts through the

State. Soil studies are being made of the various types, the effect

of continuous cropping is being studied with a large number of soil

samples that have been collected, and field tests of untreated rock

phosphates are under waj^ In agronomy, the cereal breeding work
with corn, barley, alfalfa, and soy beans is progressing satisfactorily,
and weed eradication has been taken up. It has been found that

by spraying with iron sulphate solution it is possible to destroy wild

mustard (PL VII), oxeye daisy, cockle burs, and ragweed in oat

fields without injury to the oat crop. The strength used has been

about 100 pounds of iron sulphate to 50 gallons of water per acre,

and the cost of material from 60 to 75 cents per acre—much less than

for a copper sulphate solution.

The cooperative and extension work of the station continue to be

very large. The irrigation work which has been carried on in co-

operation with this Office has been closed, but statistics on drainage
areas are being collected. The cranberry investigations are con-

tinued with State funds, and in cooperation with the Weather
Bureau stations have been maintained from which frost warning?

may be sent to growers. There is also cooperation with the Bureau

of Animal Industry in methods of cheese manufacture, with the

State live-stock sanitary board in the suppression of bovine tuber-

culosis, with" the Wisconsin Agricultural Experiment Association

in cereal testing, and very largely directly with the farmers of the

State in tobacco growing, potato spraying, drainage, etc. (PI. VIII.)
The publications of this station received during the year were:

Bulletins 127, The principles and practice of horse breeding; 128,

A Swiss cheese trouble caused by a gas-forming yeast; 129, Some

creamery })rol)lems; 130, Licensed connnercial feeding stuffs, 1905;

131, Ofticial tests of dairy cows, 190-1-5; 133, Distribution of tuber-
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An Rpt. Office of Experiment Stations, 1906. Plate VII.

Fig. 1.—Field to Left Sprayed, Strip on Right Unsprayed.

[Showing mustard plants in blossom three weeks after spraying.]

"'

-'t^^/li-r'^

Fig. 2.—On Left, Oats and Weeds From Three Harvester Bundles From
Treated Plat; on Right, Same From Untreated Plat.

EFFECT OF SPRAYING OAT FIELDS WITH IRON SULPHATE SOLUTION
FOR ERADICATION OF WILD MUSTARD.





f'^ Rpt. Office of Experiment Stations, '9?6. Plate VIII.

Fig. 1.—Corn Grown on Undrained Field.

Fig. 2.—Corn Grown on Field with Tile Drains 70 Feet Apart.

Fig. 3.-Corn Grown on Field With Tile Drains 40 Feet Apart.
[Originally the wettest portion of the area.]

RESULTS OF EXPERIMENTS IN TILE DRAINAGE ON HEAVY
LACUSTRINE CLAY, WISCONSIN STATION.
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culosis in suspected and nonsuspected herds in Wisconsin; 134.

Licensed commercial fertilizers and feeding stuffs, 1906; and 135,

Sprajdng- potatoes for prevention of leaf blight and rot.

The income of the station during the past fiscal year was as follows:

United States appropriation, Hatcti Act $15,000.00

United States appropriation, Adams Act 5, 000. 00

State appropriation
« 18, 500. 00

Fees 2,600.00

Total 41,100.00

Eeports of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedules pre-

scribed by this Department and have been approved.

During the year provision has been made for the erection of farm

engineering and agronomy buildings for the college of agricultm^e.

A tobacco shed has been built solely for experimental purposes, and

several tracts of land have been secured and improved. Through the

efforts of the college and station a law has been enacted requiring the

licensing by the college of all stallions in the State for which service

fees are charged. This law, which is the first of its kind in this coun-

try, has already resulted in the elimination of a large number of low-

grade stallions.

The college continues to make rapid growth, and a number of addi-

tions have been made, both to its staff' and to that of the station. An

attempt is being made to differentiate the work to a greater extent

than formerly.
WYOMING.

Wyoming- Agricultural Experiment Station, Laramie.

Department of the University of Wyoming.

B. C. BuFFUM, M. S., Director.

The work of the Wyoming Station has in a large measure passed
the pioneer stage of merely testing the adaptability of crops and meth-

ods of farming to high altitudes and arid region conditions. The
station has shown that oats, barley, wheat, rye, and other cereals,

potatoes and other root croj3s, alfalfa, peas, spelt, and a great variety
of other forage plants and many kinds of fruits and vegetables can

be successfully grown under conditions which were formerly thought
to debar successful farming, and has convinced the ranchman that

many of these products can be utilized to make his stock raising more

profitable. In consequence, stock feeding for marketing in finished

form has been added to stock raising as formerly carried on. This has

brought about better methods of management, increased care of ani-

a Including $2,000 for cranberry investigations and $1,500 for tobacco investi-

gations.
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mals, and the raising of winter feed for the better maintenance of

stock. Having thus in a large measure met the more pressing prac-

tical needs of the agriculture of the State, the station is now in

position to direct its attention to more advanced investigation.

During the past year the work in agronomy has been confined

mainly to experiments witli a number of farm crops. Special studies

have been made of barley for brewing purposes, of disease-resistant

potatoes, and of the deterioration of seed potatoes. Horticultural

work is being developed at Lander under a State appropriation.

In animal industry attention is being given mainly to the econom-

ical feeding of cattle, sheep, and swine, the breeding of polled Here-

fords, and incidentally to the influence of high altitudes and aridity

on the hatching of eggs. Through the cooperation of the chemical

department the digestibility and nutritive value of native and intro-

duced grasses and grains are being determined.

The farmers' institutes and short courses, some of which are in

effect protracted farmers' institutes, are accomplishing much good
but make serious inroads on the time and energies of the station

staff. The development of the short-course work and the introduc-

tion of secondary instruction in the college are being considered.

The publications of this station received during the year were

Bulletins 65, Wyoming forage plants and their chemical composi-

tion; 66, Irrigation work on the North Platte River; 67, Duty of

water; 68, Ration experiments with lambs, 1904-5; and the Annual

Report for 1905.

The income of the station during the past fiscal year was as

follows :

United States appropriation. Hatch Act $15,000.00

United States appropriation, Adams Act 5,000.00

State appropriation 177.26

Farm products 2.608.30

Total 22.785.56

Reports of the receipts and expenditures for the United States

funds have been rendered in accordance with the schedules prescribed

by this Department and have been approved.
The station is making good use of the funds at its disposal and is

steadily increasing the grade and efficiency of its work. Supplemen-

tary funds for additional equipment should be forthcoming, espe-

cially on the farm, in order that the increased Federal funds may be

used to the best advantage.
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OFFICERS.

President.

L. H. Bailey, of New York.

Yice-Presidents.

T. D. Boyd, of Louisiana. B. C. Buffum, of Wyoming.

M. A. ScovELL, of Kentuclty. R- W. Stimson, of Connecticut.

C. G. Hopkins, of Illinois.

Secretary-Treasurer.

J. L. Hills, of Vermont.

Bibliographer.
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Executive Committee.
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Section on College Work and Administration : E. A. Bryan, of Washington,
chairman ; H. C. Price, of Ohio, secretary.

Section on Experiment Station Work : M. A. Scovell, of Kentucky, chairman ;

C. E. Thorne, of Ohio, secretary.

TWENTIETH ANNUAL CONVENTION.

GENEEAL SESSIONS.

The twentieth annual convention of the Association of American

Agricultural Colleges and Experiment Stations was held in Baton

Rouge, La., November 14—16, 1906. The meeting was an unusually

large one, and, as has generally been the case in recent j^ears, it was
made the occasion for the meeting of several societies and associations

not affiliated with the association, although related to it in work.

Among these were the Associations of State Universities, of Farmers'

Institute Workers, and of Horticultural inspectors, the Society for

the Promotion of Agricultural Science, and the Economic Ento-

mologists of the Cotton Belt.

171
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The annual address of the president of the association, M. H. Biick-

ham, of Vermont, Avas in the main a plea for placing greater emphasis

upon the liberal and humanistic culture studies in the curriculum as a

means of preventing narrowness and crudeness of thought and char-

acter. He maintained that while the function of the land-grant

colleges is to produce industrial experts, they should be liberally

educated. (See also p. 233.)

The report of the executive committee reviewed the work of that

committee during the year w^ith reference to the passage of the Adams
Act and its interpretation, initial steps with reference to the estab-

lishment of a department of rural education in the National Educa-

tional Association, and negotiations with the trustees of the Carnegie
Foundation for the Advancement of Teaching with reference to

including the land-grant colleges among the beneficiaries of that

institution. H. C. White, chairman of the executive committee, was

designated by that committee as its representative to present the last-

named matter to the trustees of the Carnegie Foundation at a meeting
held November 21, 1906. The association passed a resolution express-

ing its gratitude to the executive committee for its painstaking and
efficient efforts in connection with the passage of the Adams Act.

The bibliographer, A. C. True, presented as his report a list of 385

books, the work of 195 men and women now or at one time connected

with agricultural colleges or experiment stations. (See p. 234.)

Memorial addresses and appropriate resolutions relating to the life

and work of President George W. Atherton and Hon. Henry Cullen

Adams were presented.

The committee on instruction in agriculture presented through its

chairman, A. C. True, a brief report explaining the organization of

the committee into subcommittees on (1) elementary courses, (2)

secondary courses, (3) courses in home economics, and (4) courses in

rural engineering. These subcommittees have in preparation reports
on the subjects assigned them, Avhich it is expected will be published

through this Office. In the discussion following this report there was
a general expression of interest in the Avork and a desire for the early

publication of the results of the committee's studies. (See also p. 234.)

The report of the standing committee on graduate study, by Chair-

man L. H. Bailey, consisted of a brief account ( f the second session

of the Graduate School of Agriculture held at the University of Illi-

nois during the sunnner of 1906. Explaining the purpose of this

school, the report says:

This graduate work stands for a kind of teaching that lies beyond the college

grade and that makes strongly for originality and personality. This enterprise

expresses the conviction of the association that agricultural subjects are as

capable as any others of advanced study, lliat they have equal and similar

pedagogical value, and that there is need of the pursuit of them. * * * The
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unqualified success of the second session of the graduate school established

the fact that graduate work is in demand. This school is now the only meeting

ground for teachers and investigators in agriculture. The comradeship of it is

itself worth the while. * * * The experience with the two sessions of the

graduate school indicates that no agricultural college or experiment station can

afford not to partake in it if the institution expects to keep in living touch with

the knowledge and opinions of the day.

For a fuller account of this school see page 236.

The report of the committee on extension work '^

presented by
K. L. Biitterfield, chairman, defines and classifies such work, sum-

marizing the present status of agricultural extension teaching in the

United States and recommending that each college establish as soon

as practicable a department for such teaching coordinate with other

departments. The association placed itself on record as strongly

favoring adequate appropriations to the Office of Experiment Sta-

tions to enable it to enlarge its work on agricultural education, espe-

cially with reference to the organization of agricultural extension

teaching. (See also p. 235.)

The report of the committee on station organization and policy,^

presented by the chairman, E. Davenport, dealt largely with ques-
tions growing out of the interpretation of the Adams Act and the

organization of work under that act. (See p. 71.)

The relations of the Bureau of Education with land-grant colleges
were reviewed by L. A. Kalbach, of that Bureau. It was shown that

the number of agricultural students at these institutions has in-

creased during the past ten years from 2,712 to 7,418, and the stu-

dents in mechanic arts from 5,317 to 12,969. The State appropria-
tions have increased from $1,789,235 to $5,768,786, the total income of

the colleges during the last year being over $11,500,000.
A prox)osal to cooperate with the Association of State Universities

in memorializing Congress to establish a National University at

Washington was quite fully discussed and finally disposed of by
reference to the executive committee to take such action as in its

judgment seemed wise, and to make a full report to the association

at its next meeting.
An important matter aifecting the policy of agricultural research

in this country was presented for discussion in a resolution pre-
sented by H. P. Armsby, calling for the appointment by the incoming
president of the association of a commission consisting of five per-

sons, two representing the research eft'orts of the association, one the

United States Department of Agriculture, and two representing the

scientific men not connected with official agricultural investigation,
" the duty of which shall be to inquire into and report to this asso-

a This report has been published as U. S. Dept. Agr., Office Expt. Stas. Circ. 72,
6 This report has been published as U. S. Dept. Agr., Office Expt. Stas. Circ. 71.
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ciation the organization and policy which, in the opinion of the com-

mission, should prevail in the expenditure of public money provided
for scientific experimentation and research in the interests of agri-

culture, to the end that such funds shall be applied in the most eco-

nomical, efficient, and worthy manner to the production of results of

permanent value."

The discussion of this resolution indicatea a general feeling that

for the purposes of research the various agencies in this country,

partly from lack of system, have not been as efficient as they might
be made, and that much good might come from an impartial survey
of the whole field by men competent to analyze the situation and to

plan broadly. The resolution was adopted.
The association put itself on record as favoring an attempt to

secure increased Federal appropriation for education in agriculture
and mechanic arts, and instructed its executive committee to cause

a measure drawn on the same general lines as the second Morrill

Act, to be introduced in Congress."

SECTION ON COLLEGE WORK AND ADMINISTRATION.

In the section on college work and administration the main topics

of discussion were: (1) Administration of the land-grant colleges
—

organization and classification of the instructional force, control of

student activities and student labor; (2) relation of the land-grant

college to the public school system, to the agricultural industries, and

to the mechanical industries; and (3) curriculum of the land-grant

college
—

study of home economics in the land-grant college, the

short practical course, its place and importance, and agricultural
extension. (For a fuller account see p. 235.)

SECTION ON EXPERIMENT STATION WORK.

In the section on the experiment station work attention was devoted

principally to discussion of questions relating to the Adams Act
and agricultural research in general. The Director and the Assistant

Director of this Office explained the provisions and limitations of the

Adams Act, plans for the administration of the funds under it, and

some of the difficulties experienced by the stations in inaugurating
work under the act. H. P. Armsby urged that the stations should

consider not so much the legal requirements as the opportunities for

advanced scientific Avork offered under the act, and a recognition of

o Such a measiu'e was iutroduoed into both branches of the Fifty-ninth Con-

gress, second session. The appropriation was, however, finally provided for

by a clause in the ai)pr<)priation act of this Department for the fiscal year

ending .Tunc ?,0. lOOS, which increases the appropriation for each land-grant

college $5,UU0 annually for five years.
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the need and desirability of the more advanced work contemplated
under the Adams Act was generally expressed. A resolution record-

ing approval of the methods adopted by the Office of Experiment
Stations in administering the Adams Act was passed by the section.

Three carefully prepared papers were presented before the sec-

tion—one on Problems of Animal Nutrition, by H. P. Armsby;
another on Methods of Experimentation in Feeding for Meat Pro-

duction, by H. W. Mumford, and the third on Methods of Experi-
mentation in Feeding for Milk Production, by J. L. Hills.

A report of the committee on unification of terms used in chemical

analysis was presented by C. G. Hopkins, chairman. The report
was accepted, and the committee was continued with instructions

to seek to bring about an agreement for uniform usage among
chemists.





STATISTICS OF LAND-GRANT COLLEGES AND AGRICULTURAL

EXPERIMENT STATIONS, 1906.

By Miss M. T. Spethmann.

The folio-wing statistical statements relate to the institutions estab-

lished under the acts of Congress of July 2, 1862, and August 30, 1890,

most of which maintain courses of instruction in agriculture, and to

the agricultural experiment stations, which, with few exceptions, are

organized under the act of Congress of March 2, 1887, and are con-

ducted as departments of the institutions receiving the benefits of the

land-grant act of July 2, 1862. These statistics have been compiled
in part from replies to a circular of inquiry sent out from the Office of

Experiment Stations, and in part from the annual reports of the presi-

dents of these institutions made on the schedules prescribed by the

Commissioner of Education. Tables showing the annual disburse-

ments on account of the acts of Congress of March 2, 1887, August 30,

1890, and March 16, 1906, prepared from figures furnished by the

Departments of the Treasury and the Interior, are also included.

Owing to the complex organization of many of the institutions, it is

impracticable to give exactly comparable statistics in all cases, and in

some instances the data furnished 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 Rico.

The total number of these institutions is 65, of which 63 maintain
courses of instruction in agriculture. The aggregate value of the

permanent funds and equipment of the land-grant colleges and uni-

versities in 1906 is estimated to be as follows : Land-grant fund of 1862,

$12,500,558.29; other land-grant funds, $3,988,068.60; other perma-
nent funds, $13,829,945.72; land grant of 1862 still unsold, $4,005,-

736.10; farms and grounds owned by the institutions, $7,873,237.68;

buildings, $30,322,457.04; apparatus, $2,432,339.88; machinery, $2,-

831,046.06; libraries, $2,819,614.26; live stock, $369,913.13; miscella-

neous equipment, $3,222,469.12; total, $84,195,385.88. The income of

these institutions in 1906, exclusive of the funds received from the

United States for agricultural experiment stations ($867,617.70), was
as follows: Interest on land-grant funds of 1862, $758,753.34; inter-

est on other land-grant funds, $106,185.17; United States appropria-
tion under act of 1890, $1,200,000; interest on endowment or regular

294b—07 12 177
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appropriation, $122,980.94 ;
State apj^ropriation for current expenses,

$4,308,150.34 ;
State appropriations for buildings or for other special

purposes $3,088,947.32 ;
income from endowment, other than Federal

or State grants, $677,138.21 ;
tuition fees, $993,003.38 ;

incidental fees,

$631,936.99; miscellaneous, $1,659,663.77; total, $13,546,759.46. The
value of the additions to the permanent endowment and equipment
of these institutions in 1906 is estimated as follows: Permanent

endowment, $1,215,084.73; buildings, $1,745,118.99; libraries, $452,-

963.23; apparatus, $227,340.63; machinery $134,800.20; live stock,

$56,244.87 ; miscellaneous, $133,597.19 ; total, $3,965,149.84.

The number of persons in the faculties of the colleges of agricul-

ture and mechanic arts was as follows: For preparatory classes, 480;

for collegiate and special classes, 2,454; total, counting none twice,

3,020. In the other departments the faculties aggregated 1,667,

making a grand total of 4,687 persons in the faculties of the land-

grant institutions.

The students in 1906 in the colleges for white persons were as fol-

lows: (1) By classes—preparatory, 5,890; collegiate, 22,823; short

course or special, 5,695; postgraduate, 517; other departments,

22,038; total, counting none twice, 56,919. (2) By courses: Four-

year
—

agriculture, 2,779 ; horticulture, 132
;
household economy, 926

;

mechanical engineering, 4,351; civil engineering, 3,730; electrical

engineering, 3,166 ; mining engineering, 1,061; chemical engineering,

377; architecture, 281. Shorter than four years
—

agriculture, 3,883;

dairying, 720; horticulture, 161; veterinary science, 821; military

tactics, 17,372.

The students in colleges and schools for colored persons were as

follows: (1) By classes—preparatory, 4,544; collegiate, 682; short

or special, 310; other departments, 1,016; total, 6,552. (2) By
courses—agriculture, 1,798 ;

industrial courses for boys, 2,106 ;
indus-

trial courses for girls, 4,120; military tactics, 1,798.

The graduates in 1906 were 5,220, and since the organization of

these institutions, 67,122. The average age of graduates in 1906 Avas

22 years and 3 months. The total number of volumes in the libraries

was 2,464,642. The total number of acres of land granted to the

States under the act of 1862 was 10,320,842, of which 798,053 are still

unsold.

SUMMARY OF STATISTICS OF THE 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 Jersey, New York, Hawaii, Missouri, Ala-

bama, and Louisiana separate stations are maintained, wholly or
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in part, by State funds. A number of substations are also main-

tained in different States. Excluding the substations, the total num-
ber of stations in the United States is 60. Of these, 55 receive appro-

priations provided for by acts of Congress.
The total income of the stations maintained under the acts of 1887

and 1906 during 1906 was $2,017,492.12, of which $960,000 (Hatch
fund $720,000, xVdams fund $210,000) was received from the National

Government, the remainder, $1,057,492.12, coming from the follow-

ing sources: State Governments, $709,902.05; individuals and com-

munities, $8,304.37; fees for analyses of fertilizers, $100,186.57; sales

of farm products, $135,526.96; miscellaneous, $103,572.17. In addi-

tion to this the OiRce of Experiment Stations had an appropriation
of $197,900 for the

past
fiscal year, including $18,000 for the Alaska

experiment stations, $15,000 for the HaAvaii Experiment Station,

$15,000 for the Porto Rico Experiment Station, $20,000 for nutrition

investigations, $74,200 for irrigation and drainage investigations, and

$5,000 for farmers' institutes. The value of the additions to the

equipment of the stations in 1906 is estimated as follows
; Buildings,

$169,875.50; libraries, $22,080.29; apparatus, $57,439.98; farm im-

plements, $22,706.52 ;
live stock, $51,977.68 ; miscellaneous, $22,812.75 ;

total, $346,892.72.

The stations employ 950 persons in the work of administration and

inquiry. The number of officers engaged in the different lines of

work is as folloAvs: Directors, 52; assistants and vice-directors, 17;

special agents in charge, 3
; chemists, 171

; agriculturists, 47
; agrono-

mists, 68
;
animal husbandmen, 72

; poultrymen, 12
; horticulturists,

101
;
farm and garden foremen, 31

; dairymen, 45
; botanists, 54

;

plant pathologists, 21; entomologists, 76; zoologists, 4; veterina-

rians, 36; animal pathologists, 3; meteorologists, 8; foresters, 9;

mycologists, 5
; biologists, 3

; physicists, 5
; geologists, 7

;
bacteri-

ologists, 25
; irrigation engineers, 13

;
in charge of substations, 26

;

secretaries and treasurers, 32; librarians, 14; clerks and stenogra-

phers, 55. There are also 64 persons classified under the head of
"
miscellaneous," including superintendents of grounds and build-

ings, gardeners, farm mechanics, laboratory assistants, etc. Four
hundred and thirty- four station officers do more or less teaching in

the colleges with which the stations are connected. During the year
the stations published 463 annual reports, bulletins, and circulars,
which were supplied to over 758,000 addresses on the regular mailing
lists. A larger number of stations than formerly supplemented their

regular publications with more or less frequent issues of press bul-

letins and other special publications, and most of the stations report
a large and constantly increasing correspondence with farmers, on a

wide variety of topics.
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Table 2.—General statistics

state or Territory.

Date
of es-

tablish-
ment
of in-

stitu-
tion.

Alabama (Auburn)
Alabama (Normal)
Arizona
Arkansas (Fayetteville)
Arkansas (Pine Bluff)
California
Colorado
Connecticut
Delaware (Newark)
Delaware (Dover)
Florida (Gainesville)
Florida (Tallahassee)
Georgia (Athens)
Georgia (Savannah)
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 (Lorman)
Missouri (Columbia)
Missouri (Jefferson City)
Montana
Nebraska
Nevada
New Hampshire
New Jersey
New Mexico
NewYork
North Carolina (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 (Praine View) ,

Utah
Vermont
Virginia (Blacksburg)
Virginia (Hampton)
Washington
West Virginia (Morgantown)
West Virginia (Institute)
Wisconsin
Wyoming

Date
of es-

tablish-
ment
of ag-
ricul-

tural
course.

1872
1875
1891
1872
1875
1868
1877
1881
1870
1892
1884
1887
1872
1890
1892
1867
1874
1869
1863
1865
1887
1877
1880
1865
1859

Total.

1867
1865
1855
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
1868
1892
1867
1891
1848
1887

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
1886
1865
1890
1865
1889
1891

1890
1873
1892
1899
1888
1859
1890
1893
1896
1884
1869
1871

Faculty.

College of agriculture and
mechanic arts.

Pre-

para-
tory

classes.

1889
1885
1872
1890
1892
1867
1892
1866
1891

14

"e'

Collegi-
ate and
special
classes.

12

4

11

5
4

3

7

9
8

2

10

27
6

11

18
12

11

4

24

5

11

2
12

15

29

113
13

7

7

14

480

41

13

18
14

9
66
40
23
20
6

27

23
4

22
231
120

63
31

11

30
8
55
20

32
248

27
28
5

78
7

29
43
20
24
27
26
95
40
11

26
123

31

6
36
65
24
41

6

32
53
46
5
30
38
56

57
38
16

75
15

2,454

Total.

a 43
21

26
21

a9
66

o45
23
20
a&
27

23
a 14
26
242
120
102
68
35
14

a 32
17

o55
22
10
32

248
81

54
34
16
78

a 20
o30
43
26
24

a 37

130
95
40
11

50
123

31

8
36

a 65
a 24
43
18

"34
53
46
5

59
38
56
113
70
45

a 21

75
ol9

3,020

Other
depart-
ments.

6

'2i'

'i66

109
22

3
166
112

13
3
1

14

119
9

156

3

372

26

"7

8

'35

io

34

12

19
2

217
2

1,667

Experi-
ment
station
officers.

17

10
12

40
21

13
7

11

8
38
24
25
20
18

26

15
23

23

15
20
19

31

13
25
9
14

10
13
23
17

17

12

13

20
16
20

13

15
19

21

13

23

16
13

31

10

832

" Total, counting none twice.
b Including all departments of the university.
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187

Graduates.

In 1905-6.

Number. Average
age.

57
147

9
52
9

413
26
15
18

10

9
14
12
8
30
334
215
132
96
64
12

36
34
74
13

19
28

277
74
499
33
14
70
14

7

241
25
17

37
11

605
53
7

7

216
17

3

42

86
8
60
54
25
34
46
58
3

55
78
46
43
37
13

414
5

5,220

Y. M.
20
20
24
21

21

23
21
20 4

21 6

22

Total
number
since or-

ganiza-
tion.

25 6

21
25
23
23 6

24 10

23
21

22
21

18

23
21
21
23
22
19

21

22

24
21

22

22
22
22
23
23
23
23
23
22
25

23 10
21

21 10
18

22
20 10
21

25
23
23 6

21 7

23
24
23
19

23
23

22 3

887

1,146
50

442
183

4,442
285
249

334
39
107

101

420
166
156

6 4,584
2,424

1,216
538
148
416
359

1,050

46
690

3,425
1,175

b 5, 957
425
171

2,654
372
50

6 2,650
295
302
609
64

6 8,699
304
56
51

2,157
143
9

593
905
116
396
383
304

580
44*
134

3,874
661

1,379
244

1,019
143

6 5,717
138

Number of

volumes in

library.

67, 122

22,890

24,500
17,000
5,000

310,000
35, 080

11,520
23,600
1,300
8,000

Number of

acres allotted
to State un-
der act of

1862.

51,000
800

1,650
123, 476

20,000
25,500
30,768
21,030
2,924

24, 500

4,283
39,000
9,000

700

26,944
91,762
31,631
127,927

25,500
2,700
75,000
7,000
18,117
83,891
44,680
15, 643

55, 485

21,500
375, 585

7,500
2,700
10,250
75, 709

30,797
1,225
4,500

23. 635

18, 974

15,488
1,390

19,850
41,000
13, 482

1,300
27,736

105, 465

9,600
20. 636

15,000
21,000
3,662

146,000
30,857

2,464,642

Number of

acres of land

grant of 1862
still unsold.

240,000

150,000

150,000
90,000
180,000
90,000

90,000

'276,066

90,000
480,000
390,000
204,000
82,313
330,000

210,000

210,000
210,000

360,000

235, 673

94,000
207,920

277,016

90,000
90,000
90,000
150,000
210,000

989, 920

270,000

130,000
630,000

90,000
780,000
120,000
180,000

160,000
300,000
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Table 3.—Students, by classes and

I'ART 1.—WHITE STUDENTS.
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courses, at land-grant colleges in 1906.

Part 1.—WHITE STUDENTS.
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Table 3.—Students, by classes and courses,

Paet 2.—negro students.

state or Territory.

Alabama (Normal')
Arkansas (r'ine BluS)
Delaware (Dover)
Florida (Tallahassee)
Georgia (Savannah)
Kentucky (Frankfort)
Louisiana (Nevi^ Orleans)
Maryland (Princess Anne)
Mississippi (Lorman)
Missouri (Jefferson City)
North Carolina (Greensboro).
Oklahoma (Langston)
South Carolina (Orangeburg) .

Texas ( Prairie View)
Virginia (Hampton)
West Virginia (Institute)

Total.

By classes.

p.

144

70
82

362
119
351
144
437
36

296
633
412

1,362
96

4,544

"o
o

8
180
51

12

83
2

92

170
4

59

21

682

o

.a"
w

2
19

187
14

310

2 S
.a

"

238

280

375

15

108

1,016

o

478
250
133
280
374
202
353
144
529
411

172
334
692
412

1,570
218

6,552

By courses.

3
O
c
bo

173

30
124

4

19

45
16

100
36
162

55
20
98

908
8

1,798

c

&

29
60
30
11

31

41

56
16

75
41

22
28
37
45
56
21

599

o
Si

•a?

35
18
8

5
56

7
4

19
42

15
2

211
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at land-grant colleges in 1906—Continued.

Part 2.—NEGRO STUDENTS.

By courses—Continued.



192 REPORT OF OFFICE OF EXPERIMENT STATIONS.

Table 4.— Valiie of permanent funds and

State or Territory.

Alabama (Auburn)
Alabama (Normal)
Arizona
Arkansas (Fayetteville)
Arkansas (Pine Bluff)
California
Colorado
Connecticut
Delaware (Newark)
Delaware (Dover)
Florida ( Gainesville)
Florida (Tallahassee)
Georgia (Athens)
Georgia <Savannah)
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 ( Agr'l College) . .

Mississippi (Lorman)
Missouri (Columbia)
Missouri (Jefferson City) . . .

Montana
Nebraska
Nevada
New Hampshire
New Jersey
New Mexico
New York
North Carolina (Raleigh) . .

North Carolina (Greens-
boro)

North Dakota
Ohio
Oklahoma (Stillwater)
Oklahoma ( Langston) •

Oregon
Pennsylvania
Rhode Island
South Carolina (Clemson
College)

South Carolina (Orange-
burg)

South Dakota
Tennessee
Texas (College Station)
Texas ( Prairie View)
Utah
Vermont
Virginia (Blacksburg)
Virginia (Hampton)
Washington
West Virginia (Morgan-
town)

West Virginia (Institute) ..

Wisconsin
Wyoming

Total.

Land-grant
fund of
1862.

$253,500.00

130,000.00

731,325.54
109,411.18
135,000.00
83,000.00

153,800.00

242,202.17

4,752.00
635,026.03
340,000.00
683,000.00
492,381.36
165,000.00

182,313.00

118,300.00
118,000.00

219,000.00

973,336.49
570,747.59
98, 575. 00

113,575.00
349,881.19

14,357.90
4.33,646.31
99,351.54
80,000.00
116,000.00

688, 576. 12

125,000.00

762,600.00
524, 176. 58

193,778.00
427, 290. 50

50,000.00

95,900.00

95,900.00
2,464.84

400,000.00
209,000.00

183,442.77
135, .500. 00
.344,312.00
176,156.00
2,000.00

114,169.00

303,359.61
21,450.57

12,500,558.29

Other
land-grant
funds.

$154,712.27

61,650.00

261,809.73

136,000.00

796,891.38
141,212.55
96, 296. 00

220,000.00

25,157.51
159,757.30
48,560.20

69,930.53
500,000.00
2,827.18

1,025,000.00

288,263.95

3,988,068.60

Other
permanent

funds.

$2,785,404.30

60,000.00

100,000.00

142,000.00

668,958.23

1,000.00
70,000.00

550,000.00

7,151,298.30

167,935.63

58, 539. 39

581,951.87

1,428,758.00

1,600.00

62,500.00

13,829,945.72

Land grant
of 18t;2 still

unsold.

$5,807.60
125,000.00

890,400.00
400.00

65,057.50
240.00

60,000.00

299,541.' 66'

773,950.00

5,000.00

800,000.00

890,000.00

340. 00

90,000.00

4,005,736.10

Farm and
grounds

owned by the
institution.

$4,500.00
10, .593. 20

25,640.00
12,000.00
60,000.00

125,000.00
30,000.00
10,000.00
6,000.00
18,800.00
10,000.00
75,000.00
8, 600. 00

18,000.00
175,000.00
100,000.00
100,000.00
50,200.00
437,393.00
25, 100. 00

151,040.00
40,000.00
25,000.00
30,000.00
3,200.00
44,350.00

48,137.50
550,000.00
63, 500. 00

35,000.00
265,206.00

8,000.00
31,000.00
325,000.00
125,000.00
20, 500. 00
142,000.00
17,500.00

429,077.98
60,000.00

25,200.00
32,000.00

1,540,000.00
30,000.00
7,000.00

37,000.00
40,000.00
14,855.00

42,470.00

40,000.00
60,000.00

285, 475. 00
.50,000.00

15,000.00
17,400.00
37,000.00
31,000.00
,57,000.00

20,000.00

225,000.00
11,500.00

1,500,000.00
40,000.00

7,873,237.68

a Including farm and grounds.
b Including all other equipment.
c Including value of land on which university buildings are located.
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equipment of land-grant colleges, 1906.
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BuUdings. Apparatus.

$153
55

152
4oo:

28:

13,947
190
175
145
26:

150
25:

C550
32
120

i,5oo:
68o:

i,2oo:
422
262
4o:

427

47

325
170
12

252
882:

471

1,300
364:

155

1,000
125:

123

670:

174

238
488
53

2,946
265,

65
280:

1,210
123

56
160

1,272
130

418,

85
225
214
500
91

280:

8io:

390
650
265

475
93

1,595
185

700.00
000.00
708. 89
000 00
000.00
017. 74
251.00
000. 00
000 00
000.00
000.00
200. 00
000.00
433. 04
000 00
000.00
000 00
000.00
579. 45

859- 00
000. 00
700 00
760- 82
000 00
000. 00
800 GO
775.00
376. 16

613.00
000. 00
391. 00
000.00
000.00
000.00
500.00
000.00
200. 50
OUO. 00
000.00
000.00
007. 83

050.00

000.00
393. 03
000.00
074. 75
100.35
000. 00
500.00
139. 90

025. 87

000.00
000.00
072. 88
000. 00
000. 00
761. 83
000.00
065. 00
000.00
000.00

000.00
100.00
300.00
000.00

S20,794.00
6,960.30

28,522.08
67,000.00

600. 00

54,500.00
13, 700. 00

51,500.00
1,000.00

7,384.59
35,000.00
3,144.00
10,842.81

230.000.00

122,500.00
47, 552. 26

51,707.00
300. 00

19,683.56
3,644.31

30,000.00

8,000.00

42,0.32.47

120,000,00
23,287.22
1,200.00

140,000.00
1,000.00

46,800.00
/ 125,000.00

21,260.10
26,000.00
35,000.00
19,750.00

15, 400. 00

9,000.00
17,802,85

310,000.00
49,831.09
2, 200. 00

5,000.00

22,003.00

3,600.00
17,000.00
58,058.90
17,000.00
1,000,00

27,939.82
43,000.00

335,000.00

14,000.00
2,949.00

65,890.52

30,322,457.04 2,432,339.88

Machinery.

$23,488.00
3, 441. .35

18,881.04
36, 000 00

1-5,000.00

19,516.60
7,500.00

22, 000. 00
800. 00

1,754.87

200.00

10,349.65
140,000. GO

d
210, 000. 00

.30,000.00

39, 729. 37

26,708.00
2,700.00
16,230.38
4,415. 10

17,500.00
d 50,000.00

d 382, 500. 00

37,260.00
90,000.00
120,896.37

26,000.00
6,000.00
15,500.00

15, 460. 74

6, 700. 00

28,000.00

"56,060.06'

7,247.96
16,262.62

100,000.00
32,644.07
9,969.25
27,000.00

106,661.00

7, 150. 00

15,000.00
54, 481. 76

52,000 00

3, 500. 00

23,863.50
21,500.00

d 166,827.00

45,500.00

32,000 00

13,200.00
587,068.48
34,6.38.35

2,831,046.06

Libraries.

$39, 200. 00

12,000.00
20,414.69
18,000.00
2, 500. 00

31,247.90
20,000.00
22,900.00

300. 00

40,000.00
400. 00

2, 200. 00
000. 00
000.00
000. 00
554. 10

yll.OO
000.00
653. 98
990, 00
000.00
500.00

140
24
75
52
13

2

29

32
6

27
145
48
98
22
"4
130

2,

ir
150
20:

15
51

17

653
8

1

19:

200:

23

35
18,

24

1

5

15
15
1

12

103

5

8

25

43

3

224
29

000. 00
189. 60
921. 83
000 00
r,97. 17

500. 00
000 00
500, 00
400.00
000. 00
625. 20
000. 00
000 00
000. 00
221.00
006. 89

580.85
297. 64
000. 00
440. 38
150.00

000.00
488. 71

a32.00

700.00
500 00
707. 42

242. 00
200. 00
074, 35
000. 00
877.00
500.00
000.00

500.00
800.00
511.60
478. 95

2,819,614.26

Live stocli.

$2,500.00
641. 75

1,270.00
3,000.00

11,063.00
10,000.00

200. GO

1,000.00

829. 50

*1,500 00
415. 00

5,320.00
40,000 00

7, 500 00

22, .500 00

15,800 00

3,054 00

2, 500. 00

1,.390 00

1,100 00

4,700.00

1,000.00
9,816.00

11,756.50

24, 405. 00

4,000.00
8,000.00

200.00

3,760.00
18, 800. 00

2, 187. 95

3,900.00

2,250.00
"

1^566. 66'

2,902.50
8,098.56
13,000.00
12,829.00
1, 135. 00

12, 123. 00

2, 200. 00

10,000 GO

4,624.50
11,000.00
2,000.00
6, 502. 37

3,750.00

Miscella-
neous equip-

ment.

$18,000.00

1,800.00

23,000.00
21,700.00
3,000.00

500. 00
6 55,000.00

6, 823. 82

150,000.00
25, 000. 00

75,000.00
130,154.04
423, .326 00

1,300.00
27,806.65
7,551.10
13,000.00

el, 900. 00

124, 556. 61

20,000.00
72, 738. 64

3,000.00
60,000.00

100 00

21,500.00
120,000.00
42,000.00
16,000.00
80,000.00
8,000.00

957,862.41
15,000.00

2,6''6.25
6,241.07

22,421.00
3,000.00

e 60,000. 00

106,258.57

2, .300. 00

3,500.00
15,500.07
30,000 00

1,000.00
28,952.89
167,500.00

15,862.00
6,000.00

170,000.00
17,500.00

1,500.00 : 50,000.00
1,705.00

21,247.00
5,575.50

369,913.13

10,000.00

3,222,469.12

Total.

$515
88

24-'

666
107

7,624
688
472
337
35
439
45

943
45

1,.3.30

3,010:

1,386:

2, .308

1,250
1,.383

73

991
108:

665:

374
18:

827

1,410:

1,698
3, 545

931
412

2,928
142

598

2,002
549
4''6:

1,462
145

12,826
539

113

1,916:

4, 135:

794:

84:

42'

l,a34
319

780,

237

1,138:

1,047
884:

114
58o:

1,903
938

2,506
2,631

956
126:

4,582
482

682. 00
636. 60
436. 70
000.00
900. 00
267. 45
989. 68
900.00
600. 00
600. 00
250.00
168.96
702. 17
192. 04
498. 01
426. 03
500. 00
000.00
950. 58
958. 00
900. 00
817. 57
461. 33
500.00
500.00
900.00
497. 61
065. 76
115.29
878. 97
602. 95
571. 00
045. 42

800. 00
516. 41
203. 61
646. 23
100.00
000.00
500.00
043. 64
956. 89

607. 56
645. 77
042. 74
240. 89
381. 78
7"8. 00
790.50
742. 18

554. 26

850.00
464. 84
920 53
242. 00
700. 00
937. 53
201. 87
081. 00
276. 00
000.00

769. 00
254. 00
590. 64
033. 89

84,195,385.88

d Including apparatus.
« Including apparatus and machinery.
/ Including machinery.

294b—07- -13
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Table 5.—Revenue of land-grant colleges

Federal aid.

State or Territory.

Alabama (Auburn)
Alabama (Norma?)
Arizona
Arkansas (Fayetteville) .

Arkansas (Pine Blufi) . .

California
Colorado
Connecticut
Delaware (Newark)
Delaware (Dover)
Florida (Gainesville)
Florida (Tallahassee)—
Georgia (Athens)
Georgia (Savannah)
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 (Lorman) . :

Missouri (Cohmibia)
Missouri (Jefferson City)
Montana
Nebraska
Nevada
New Hampshire
New Jersey
New Mexico
New York
North Carolina (Raleigh)
North Carolina (Grecnsl>oro)
North Dakota
Ohic
Oklahoma (Stillwater)
Oklahoma (Imngston)
Oregon
Pennsylvania
Rhode Island
South Carolina (Clcmson College) .

South Carolina (Orangeburg)
South Dakota
Tennessee
Texas (College Station)
Texas ( Prairie View)
Utah
Vermont
Virginia (Blacksburg)
Virginia (Hampton)
Washington
West Virginia (Mor^antown).
West Vlrsinia (Institute)
Wisconsin
Wyoming

Interest on
land grant

of 1862.

$20,280.00

3,900.00

43,806.40
31,107.00
6,755.50
4,980.00

7,710.00

'i6,"954."i4'

33,072.05
17,000.00
.34,170.40

31,275.51
8,644.50
1,255.50
9,115.69

5,915.00
5,817.18

7,300.00
4,191.96
70,286.56
23, 966. 52

5,914.50
6,814.50
17,494.06

7,000.00
30,000.00
4,600.00
4,800.00
5,800.00

34, 428. 80

7,500.00

35,616.10
31,450.59

Interest on
other land

grants.

12,293.05
25,()37.43

2,500.00
5,754.00
5,754.00
14,006.07
23,9ti0.00

14,280.00

6,961.04
8,130.00

20, 658. 00

10,329.36
5,000.00
6,500.00

12,828.68
5,239.25

Total. 758,753.34

$9,267.26

2,981.25

18,000.00

5,440.00

8, 472. 75

5, 777. 77

12,320.00

10,000.00

1,498.02

4, 195. 83

14,303.87

250.00

13,678.42

Appropria-
tion act of

1890.

State aid.

$13, 725.

11,275.

25,000,
18,181.

6,818.
25,000.
25,000
25,000.

20,000.
5.000.

12, 500.

12, 500,

16,666
8,333
25,000
25,000
25,000
25,000
25,000
21,375
3,625
13,158

11,&11
25,000
20,000
5,000.

16,666.

8,333.

25,000.
25,000.
12, 339.

12,660
23, 437.

1,562.
25,000.
25,000
25,000

25,000
25,000
25,000.
25,000
16, 750

8,250.

25,000
25,000
22,500.

2,500.
25,000.

25,000.
25,000.
12,500.

12,500.
25,000.

25,000
18, 7.50

6,2,50

25,000
25,000.

16,666,

8,333.

25,000.
20,000.

5,000
25,000.
25,000

Interest on
endowment
or regular
appropria-

tion.

$44,925.00

3,313.32

33, 462. 15

33,297.90

5,382.57

2,600.00

106,185.17 1,200,000.00 . 122,980.94
I
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state aid—Continued.

Appropria-
tion for
current

expenses.

Appropria-
tion for

buildings or
for other

special pur-
poses.

S29, 600. 00

4,000.00
27,000.00
75.000.00
6,000.00

342, 832. 40
69, 069. 41

20,000.00

$1,500.00

20,000.00
50,000.00

132, 584 01

15, 000. 00

60,000 00

7, 500. 00

3,000.00
12, 263. 03

3,500.00 5, 500. 00

8,000.00
17,000.00

350, 000. 00

153, 828. 81

156,041.65

90, 000. 00

68, 452. 19

8,000.00
15,000.00
10,000.00
32, 000. 00

9, 000. 00

40, 250. 00

25,000.00
47,000.00

251,873.58
65,946.36
8,000.00

205, 500. 00

27,200.00
18,000.00

197, 500. 00

25,000.00
13,000.00
40, 300. 00

13, 152. 51

75,000.00
25,000.00
7,500.00

33,849.83

323, 422. 15

25, 572. 74

28,971.82

442,035.00
42, 628. 04

266,022.43
45, 500. 00

20, 000. 00
22, 500. 00

20,000.00

51,650.00

93, 767. 35

555, 100. 00

27,874.70
24,500.00
191.822.16

Income
from en-
dowment
other than
Federal or

State

grants.

.S96, 114. 80

4, 000. 00

76, 274. 46

100.00

137, 470. 00

10,000.00
30, 500. 00

24,000.00

85,960.17
15,000.00

158, 354. 03

6, 300. 00

36,200.00

73,085.00
17,500.00
65,000.00
6,000.00
45,000.00

75,000.00
103, 150. 00

23, 775. 00

572,914.00
21,285.66

5,000.00

3, 750. 00

208,035.37
101,100.97

25,000.00
39,018.00
25,300.00

16,000.00
25,000.00
15,000.00

5, 250. 00

'82,'566.'66

2, 500. 00
28,837.50
5,900.00

200,000.00
301. 79

1,000.00
120.00

3,252.00
19, 202. 19

Fees and all other sources.

Tuition
fees.

81,180.00

445.00

300.00

3, 375. 00

900.00

9, 281. 25

1,308.00
11,254.00
4,013.50

1,380.00

12,000.00
b 22, 855. 92

392. 90
398. 00

320,585.55
865. 00

130, 879. 03
680.00

367,205.72

7, 492. 29

3, 512. 36

2,295.37

26,041.99

'66,"673.'3i

3, 453. 72
400. 00

2,113.00
9,878.05
2,000.00
3,012.50

1,467.10
310, 616. 61

13,513.35
166. 14

46, 184. 50

855.00
500.00

2,956.33

3,244.00
(« 15, 775. 51

3, 240. 00
d 33, 949. 74

110.00

199.00

20, 390. 90
738.50

Incidental
fees.

$2,725.00
350.00
500.00

5,375.00

38, 169. 79

3,100.00

964. 59
500.00
192.50

o210, 989. 79

49, 428. 85

30, 638. 50

3,316.50
200.00

2, 234. 50

8,000.00
2, 651. 66
311.00

1,434.08

12, 877. 43

5, 272. 50

Miscella-
neous.

$5, 179. 00

3,353.54
316. 96

314,116.22
7,589.37
30,272.41
1,669.86
6, 101. 57

853.04

83, 266. 45

6, 176. 32

7, 554. 19

2,091.98
4,927.40

7,967.27
255. 75

3, 612. 50

17,688.00

800.00

8, 518. 00

11,5.51.67
709. 49

5,816.28
24, 584. 55

46, 408. 31

27,272.76
41,336.60

55,117.08

1,635.88

78,692.25
7, 475. 29

5,041.60

'i,"43i.'66

1,271.26
20, 890. 07

1,000.00

3,115.00

'iosioo

1,400.20

'36,826.66

"3,' 546.'66

57, 667. 50
39.75

4,925.00
33, 105. 20

1,267.11

17,368.82
c 12, 770. 74

5,50.3.71

318,316.94
7,259.23

4, 463. 75
45, 204. 50

22, 624. 09

4,459.13

49, 176. 40

41,016.35

140, 640. 37

16, 680. 60
c 20, 718. 00

546.30

137,418.22
30.30

Total.

14,862.93

10,858.32

24, 500. 00

23,714.84
7,744.85

$74
15,

76
152
13

1,050
147

142
38
14,

37
22
33
16
60

1,144:
.303

520
203
107
38,

76
22
86:

91

6
126,

471

288,

1,047
166
57
556
28
57

452
67

98
127

46

1,209
82
19

103
690:

187

31

68
251

69
224
24
li2

103:

123
48,

130
109
201

225
127

179
35:

1,043
53

, 189. 00

, 625. 00

,298.54
,
773. 78

,118.18
,190.88
,765.78
,027.91
, 149. 86

, 101. 57

,271.91
,000.00
, 813. 31

,
333. 33

,000.00
,363.29
,343.27
. 735. 17

,029.51
,89.3.67

,007.90
, 796. 08

,097.13
,915.00
,
876. 43

,
413. 39

, 828. 34

,
847. 29

, 599. 72

,
554. 04

,
176. 61

, 753. 07

,
776. 70

, 762. 50

,838.00
, 471. 25

,987.11
, 569. 20

, 072. 93

,621.34

,
260. 32

, 497. 87

,666.14
,971.28
,
985. 23

,
532. 67

,471.82
,023.44
,919.64
,300.00
,093.07
, 554. 00

,428.00
, 139. 20

,
170. 00
,250.00
, 566. 08
, 466. 58

,
650. 67

.976.37
,836.60

,205.50
,420.30
,
351. 44

,035.25

United
States

appropri-
ations for

experi-
ment sta-
tions (acts
of 1887 and

1906) .

$20,000.00

20.000.00

20,000.00

20,000.00
20, 000. 00
10,000.00
20, 000. 00

20,000.00

20,000.00
20,000.00
20, 000. 00
20,000.00
20,000.00
20,000.00

20,000.00

20,000.00
20,000.00

19, 617. 70

20, 000. 00
20,000.00
20,000.00

20,000.00

20, 000. 00
20,000.00
20,000.00
20,000.00
20, 000. 00

20, 000. 00

18,000.00
20,000.00

20,000.00

'26,'666.'66

20,000.00
20,000.00
20,000.00
20,000.00

20,000.00
20,000.00

20,000.00
20,000.00

20,000.00
20, 000. 00

20,000.00
20,000.00

4,308,150.34 3,088,947.32 677, 138. 21 993,003.38 631,936.99 1, 659, 663. 77 113, 546, 759. 46 867, 617. 70

a Including tuition fees.
b Including board of students.
c Including tuition and incidental fees.
d Including incidental fees.
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STATISTICS OF AGRICTJL

Table 8.—General

Station.

Alabama (College) .

Alabama (Canebrake) .

Alabama

Arizona. ..

Arkansas.

California.

Colorado..

Location.

Auburn J. F. Duggar, M. S

Director.

Uniontown . J. M. Richeson,a M. S.

Tuskegee Institute. ..I G. W. Carver, M. S.

I
Agr.

Tucson

Fayotteville .

Berkeley

Fort Collins.

Connecticut (State)
' New Haven . . .

Connecticut (Storrs)...

Delaware

Florida

Georgia

Idaho

Illinois

Iiidiuna

Iowa

Kansas.

Kent nek V

Storrs

Newark

Gainesville. .

Experitneiit.

Moscow

Urbana

Lafayette. ..

Ames

Lexington.

Louisiana (Sugar) New t)rleans.
I

I>ouisiana (State) Baton Uouge.

l,c>nisiuiiii I Norl h) . Calhoun.

R. 11. Forbes, M. S.

W. G. Vincenheller.

E.J. Wickson.h A. M.

L. G. Carpenter, M. S,

E. 11. Jenkins, Ph. D,

L. A. Clinton, M. S.

Harry Hayward,M.S.
Agr.

P. H. Rolfs, M. S.

M. V. Calvin

II. T. French, M. S.

Manhiittan C. AV. Bnrketl, M. S

Eugene Davenport,
M. Agr.

Arthur Goss, M. S.,
A. C.

C. F. Curtiss, M. S. A.

Date of

original
organization.

Feb. —,1883

Jan. 1,1886

Fell. 1.5,1897

187.5

Oct. 1,1875

Feb. 18,1888

1885

M. A. Scovell, M. S. .. Sept. —,188.5

W. li. Dodson, A. B.,
B. S.

....do

.do.

Sept.

Apr.

-,1885

-,1886

Date of

organization
under Hatch

Act.

Feb. 24,1888

Apr. 1.1888

1889

. 1887

Mar. —,1888

Feb. 29,1888

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

Apr. —,1888

May —,1887

a Assistant director in charge. '' Acting director.
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TTJRAL EXPERIMENT STATIONS.

statistics, 1906.

17

J3
u

. c3

13

11
j

9

!

10
I

26

10

14

6

6

10

1

4

20

11

17

16

a q

15

17

14

Publications

during fiscal

year 1905-6.

18

6

6

7

19

8

11

'S

106

29

37

87

274

708

438

400

324

133

LSI

168

116

440

334

174

206

1,606

95

3

14,000

2,000

1,500

6,000

34,l.'-)0

8.000

8,000

8,906

9, 500

6, 85 1

4,500

15,424

6,000

33,000

15, 192

20,000

22,600

10,500

13,000

Principal lines of worlc.

Chemistry; botany: soUs; analyses of fertilizers and food
materials; field and pot experiments; horticulture; plant
breeding; diseases of plants and animals; feeding experi-
ments; entomology; dairying.

Soil improvement; field experiments; horticulture; floricul-
ture; plant breeding; diseases of plants and animals.

Field experiments; horticulture; plant breeding; diseases
of plants; animalindustry; poultry investigations; dairy-
ing.

Chemistry; botany; field experiments, improvement of

ranges; horticulture, including date-palm culture; feed-

ing and breeding experiments; irrigation.
Chemistry; field experiments; horticulture; plant breed-

ing; diseases of plants and animals; feeding and breeding
experiments; entomology; nursery inspection; dairying;
poultry experiments.

Chemistry; soils; bacteriology; fertilizer control; field

crops; horticulture, including date culture, viticulture,
and zymology; botany; meteorology; animal husbandry;
entomology; dairying; poultry culture; drainage and irri-

gation; sylviculture; reclamation of alkali lands; animal
and plant pathology; nutrition investigations.

Chemistry; meteorology; field experiments; horticulture;
forestry; plant breeding; diseases of plants; animal hus-
bandry; veterinary investigations; entomology; irriga-
tion.

Chemistry; analysis and mspection of fertilizers, foods, and
feeding stuffs: inspection of Babcock test apparatus and
nurseries: diseases of plants; plant selection and breed-
ing; forestry; field experiments; entomology.

Food and nutrition of man and animals; bacteriology of

dairy products; field experiments; horticulture; feeding
and breeding experiments; poultry experiments; dairying.

Chemistry; bacteriology; mycology; field experiments;
horticulture; plant breeding; diseases of plants and ani-
mals; feeding experiments: entomology; dairying.

Chemistry: field experiments; horticulture; "diseases of

plants; feeding experiments; veterinary science; ento-
mology.

Chemistry; field experiments; bacteriology; horticulture;
plant breeding; plant diseases; entomology; feeding ex-

periments: dairying.
Chemistry; physics; botany; field experiments; horticul-

ture; plant breeding and diseases; entomology; animal
husbandry; irrigation.

Cherriistry; soil physics; bacteriology; pot and field experi-
ments; horticulture; forestry; plant breedmg; animal
husbandry: diseases of planhs and animals; dairving.

Chemistry; soils: pot and field experiments; horticulture:

plant breedine; breeding and feeding experiments; dis-
eases of plants and animals; entomology; dairying.

Chemistry; botany; soils; field experiments; horticulture;
plant breeding; "forestry; diseases of plants; animal hus-
bandry; poultry investigations: entomology; dairying;
rural engineering: good roads investigations.

Chemistry; soils; horticulture; plant breeding; field experi-
ments: feeding and digestion experiments; poultry ex-

periments; diseases of animals; entomology; dairying;
extermination of prairie dogs and gophers; irrigation.

Chemistry; soils; inspection of fertilizers, foods, feeding
stuffs, seeds, orchards, and nurseries; field exncriments;
horticulture; plant breeding; animal husbandry; diseases
of plants; entomology; apiculture: dairying.

Chemistry; bacteriologT,-; soils; field experiments; horti-

culture; sugar making; drainage; irrigation.
Geology; botany; bacteriology; soils; inspection of ferti-

lizers, foods, and Paris green; field experiments; horticul-
ture; animal husbandry; diseasesof animals; entomology.

Chemistry; soils; fertilizers; field experiments; horticul-
ture; feeding experiments; stock raising; poultry experi-
ments; dairying.
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Table 8.—General

Station.

Maine .

Maryland .

Massachusetts.

Michigan.

Minnesota.

Mississippi

Missouri (College).

Missouri (Fruit) . .

Montana

Nebraska .

Nevada .

New Hampshire.

Location.

Orono.

College Park.

Amherst .

Agricultural College .

St. Anthony Park...

Agricultural College .

Columbia

Mountain Grove.

Bozeman

Lincoln.

Reno.

Durham .

New Jersey (State) New Brunswick E. B. Voorhees, D.Sc.
New Jersey (College) do do

New Mexico ,

New York (State) .

New York (Cornell) .

North Carolina

Director.

C. D. Woods, Sc. D.

H. J. Patterson, B. S.

W. P. Brooks, Ph. D

C. D. Smith, M. S.

W. M. Liggett.

W. L. Hutchinson,
M. S.

H.J. Waters, B. S.A

Paul Evans

F. B. Linfield, B. S. A

Date of

original
organization.

Mar. —,1885

1888

a 1882

Mar. 7,1885

Feb. 1,1900

E. A. Burneit, B. S..

J. E. Stubbs, M. A.,
D. D., LL. D.

W. D. Gibbs, M. S.

Agricultural College. .

Geneva

Ithaca..

Raleigh.

Luther Foster, M. S. A

W.H.Jordan, D.Sc...

L. H. Bailey, M. S....

B. W. Kilgore, M. S...

Dec. 16,1884

188G

Mar. 10,1880

Mar. —.1882

1879

Mar. 12,1877

Date of

organization
under Hatch

Act.

Oct. 1, 1887

Apr. —,1888

Mar. 2, 1888

Feb. 26,1888

1888

Jan. 27,1888

Jan. —,1888

July 1,1893

June 13,1887

Dec. —1887

.\ug. 4, 1887

Apr. 26,1888

Dec. 14,1889

Apr. —,1888

Mar. 7.1887

o In 1882 the State organized a station here and maintained it until June 18, 1895, when it was com-
bined with the Hatch Station at the same place.
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statistics, 1906—Continued.

«

14

14
10

13

27

23

17

SO

10

15

12

17

5
4

10

16

S

^ a rAo — *

Cm 3

O-g m
t- ? *-•

C 03 ti

3 ccS

12

6

12

16

7

Publications

during fiscal

year 1905-6.

a
o

«^

15

18

10

11

7

2

8

6

5

6

21

11

3

PL,

574

135

248

820

638

332

159

30

308

242

253

132

878
393

90

1,002

.841

142

10,000

20,500

37,000

43,000

13,000

21,000

10,000

4,500

5,000

15,860

3,500

13,000

|-

6,500

3,200

43,000

15,890

32,000

Principal lines of work.

Chemistry; botany; analysis and inspection of foods, fer-

tilizers, concentrated commercial feeding stuffs, and agri-
cultural seeds; inspection of creamery glassware; mycol-
ogy; pomology; nutrition investigations; poultry raising;
entomology.

Chemistry; fertilizers; field experiments; horticulture;
plant breeding; diseases of plants and animals; feeding
experiments; animal breeding; poultry raising; entomol-
ogy; dairying.

Chemistry; meteorology; analysis and inspection of ferti-
lizers and concentrated commercial feeding stuffs; in-

spection of creamery glassware and nurseries; field ex-

periments; horticulture; diseases of plants and animals;
digestion and feeding e.xperiments; entomology; dairy-
ing; effect of electricity on plant growth.

Chemistry; analysis and control of fertilizers; bacteriology;
field experiments; horticulture; plant breeding; diseases
of plants and animals; feeding and breeding experiments;
entomology; stable hygiene.

Chemistry; soils; fertilizers; field experiments; horticul-

ture; forestry; diseases of plants and animals; food and
nutrition of man; plant and animal breeding; feeding ex-

periments; entomology; dairj'ing; farm management;
farm statistics.

Fertilizers; field experiments; horticulture; biology; plant
breeding; animal husbandry; diseases of animals; poultry
culture; entomology; dairying; agricultural engineering.

Chemistry; soil survey; botany; field experiments; horti-

culture; diseases of plants and animals; feeding experi-
ments; animal and plant breeding; entomology; dairying.

Horticulture; entomology; inspection of orchards and
nurseries.

Chemistry; meteorology; botany; field experiments; dry
farming; horticulture"; feeding and breeding experiments;
poultry experiments; entomology; dairying; irrigation
and drainage.

Chemistry; botany; meteorology; soils; field experiments;
horticulture; plant breeding; "diseases of plants and ani-

mals; forestry; feeding and breeding experiments; ento-

mology; dairying; irrigation.
Chemistry; meteorology; botany; soils; field experiments;

horticulture; plant breeding; forestry; animal feeding
and breeding; plant and animal diseases; entomology;
irrigation.

Chemistry; botany; field experiments; horticulture; plant
breeding; forestry; feeding and breeding experiments;
entomology; dairying; poultry experiments.

Chemistry; oyster culture; botany; analysis of fertilizers,

foods, and commercial feeding stuffs; pot, cylinder, and
field experiments; horticulture; plant breeding; diseases
of plants and animals; entomology; dairy husbandry;
soil bacteriology; irrigation.

Chemistry; botany; soils; field experiments; dry farming;
horticulture; feeding experiments; entomology; dairy-
ing; irrigation.

Chemistry; bacteriology; meteorology; fertilizers; analysis
and control of fertilizers; inspection of feeding stuffs,
Paris green, and creamery glassware; field experiments;
horticulture; plant breeding; diseases of plants; feeding
experiments; poultry experiments; entomology; dairy-
ing; irrigation.

Chemistry; soils; field experiments; horticulture; plant
breeding; diseases of plants; feeding and breeding experi-
ments; poultry experiments; entomology; dairying.

Chemistry; soils; field experiments; horticulture; diseases
of plants and animals; animal husbandry; poultry experi-
ments; dairying; tests of farm machine"ry.
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Table 8.—General

Station. Location.

North Dakota ! Agricultural College

Ohio

Oklahoma.

Oregon

Wooster..

Stillwater.

Corvallis..

Pennsylvania State College

Rhode Island. Kingston.

South Carolina Clemson College.

South Dakota B rookings

Tennessee .

Texas.

Utah.

Vermont.

Virginia.

Knoxville.

College Station.

Logan .

Burlington.

Blacksburg.

Washington .

West Virginia.

Wisconsin.

Pullman.

Morgantown.

Madison.

Wyoming Laramii-

Total.

Director.

J. H. Worst, LL. D .

C. R. Thnrne.M. S. jV.

W. L. Engli.sh,B.S..

James Withyconibe,
M. Agr.

H. P. Armsbv.Ph. D.,
LL. D.

H.J. Wheeler, Ph. D.

J. N. Harper, B. S.,
M. Agr.

J. W. Wilson.M. S. A..

H. A. Morgan,B.S. A,

J. W. Carson, B.S.n...

Date of
^^*® °^

original organization

organfzaltn. ""^^ie?."''*"

Apr. 25,1882

June 8,1882

P. A. Yoder, Ph. D.

J. L. Hills, So. 11 '• Nov. 24, 1886

A. M. Soulo.B. S. A..

E. A. Bryan, M. A.,
LL. D.

J. H. Stewart, M. A...

W. A. Henrv, D. Agr.,
D. So.

B.C. ButTum,.\I.S.

1888

1883

1887

Mar. —1890

Apr. 2,1888

Dec. 25,1890

July —,1888

June 30,1887

July 30,1888

Jan. —,1888

Mar. 13,1887

Aug. 4,1887

Apr. 3,1889

1890

Feb. 28,1888

1891

1891

June 11,1888

1887

Mar. 1,1891

a Vice-director.



STATISTICS OF THE COLLEGES AND STATIONS. 205

statistics, 1906—Continued.

17

19

21

13

23

16

13

31

10

950

11

30
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Table 9.—Revemie and

Station.

Alabama (College)
Alabama (Canebrake) .

Alabama (Tuskegee) . .

Arizona
Arkansas
California
Colorado
Connecticut (State) . . .

Connecticut (Storrs)..
Delaware
Florida

Georgia
Idaho
Illinois

Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri (College)
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
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia
W'isconsin

Wyoming

Total.

Federal appropria-
tions.

Hatch
fund.

$15,000.00

Adams
fund.

State.

15,000.00
15,000.00
15,000.00
15,000.00
7,500.00
7,500.00
15,000.00
15,000.00
15,000.00
15,000.00
15,000.00
15,000.00
15,000.00
15,000.00
15,000.00
15,000.00
15,000.00
15,000.00

115,000.00
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
1,500.00
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
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

720,000.00

$5,000.00

5,000.00
5,000.00
5,000.00
5,000.00
2,500.00
2,500.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
.5,000.00

5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00

$10,488.33
2,500.00
1,500.00

a 10,396.16
b 34, 984. 92
c 27,277.04
d 14,000.00
e 15, 950. 00

1,800.00

Individuals
and com-
munities.

851.42

95,000.00
9 25,000.00

I 31,.509. 36
^

ft 15,000.00
I
a 13,977.08

I
15,000.00

5,000.00
5,000.00
5,000.00
5,000.00

5,000.00
5,000.00

500.00

4,500.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5, 000. 00

5,000.00
5,000.00
.5,000.00

.5,000.00

5,000.00

10,000.00
13,500.00

ft 15, 530. 17
c 37, 189. 18

ft9,000.00

4,000.00
20, 6.50. 00

5,424.44
10,000.00

* 31,300.00

1 79, 500. 90
m 10, 000. 00

"17,784.00
A 1,250.00
80,010.86
2,500.00

1,835.05

2, 635. 53

1,000.00

c 21,376.84
1,503.51

18,500.00
177.26

240,00a00
j
709,902.05

$232. 42

7,949.30

100.00

Fees.

$57.00

6,571.77

"a26,'49i.'92'

286.'66'

Farm
products.

$696. 44
900.00

1,041.56
1,472.95
1, 440. 77

356. 49

890.00

24, 462. 73

4,745.00
2,860.00

6,102.66

1,635.88

853.04

2,711.11
1, 460. 71

708.84
117.963.57

9,821.82

16,965.88
3,385.33

5, 182. 63

2,836.02
c 2, 6 10. 10

ell, 188. 21
c
2, 519. 20

5,644.48

4,825.62
14,575.67

940.76

1,971.07

140.75

a 2,.586. 42

13,049.55

325.89
372.35
361.38

11,885.51

3,106.55

1,526.05

-i 1,000.00
77.00

22.65 2,805.00

757. 95

9,006.94
2,600.00

5,777.24
965.00

<;2,853.88

3,672.54

2,(i6s.36

8,304.37 100,186.57 135,526.96

o Including balance from previous year.
>> For bieniiium ending Juno 30, VMl.
< Including .substations.
rf Special appropriation for biennial period ended November 30, 1906.
< Including Dalance of $450 from previous year.
/ Balance from previous year.
e For fiscal year ended October 31, 1906.
ft For substations.
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additions to equipment, 1906.

207

Miscellane-
ous.
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Table 10.—Expenditures from, United States appropriation of March 2, 1887,

Station.

Alabama
Arizona
Arkansas
Caliiornia
Colorado
Connecticut (State)...
Connecticut (Storrs)..
Delaware
Florida

Georgia
Idaho
Illinois

Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Mas.sachusetts

Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampshire
New Jersey
New Mexico
New York (State)
New York (Cornell)
North Carolina
North Dakota ,

Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Te.xas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming •

Amount
of ap-

propria-
tion.

Total.

$15,000.00
15,000.00
15,000. 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
15,000.00
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
1,500.00

13,500.00
15,000.00
15,000.00
15,000.00
15,000. oo;

15,000.00|
15,000.001
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

720,000.00

Classified expenditures.

Salaries.

$7,703.00
6,823.54
7, 724. 92

7,702.66
10,234.50
7,500.00
3,54,5.81

9, 545. 78

8,853.75
6,815.00
8,298.30
8,003.19
8,357.04
9,324.94
7,963.49

11,71.5.80

14,105.1(5

7,704.80
7,757.36
6,539.52
7,150.37
7,98.3.37

7,042.93
5,617.66
9,464.721
9,143. 06[

8,536.931

8,415.47,
10,250.00
7,229.75

939. 49I

10,108. 12|

9,766.69'
6,597.92
14,910.00
6,243. 74|

9,671.65]
9,576.431

8,738.82
10,821.38
7, 445. 44

8,580.00
6,933.33,

6,206.89
6,071.58
9,314.25
9, 750. 28

10,811.05
8, 509. 00

7,703.63!

Labor.

$1,384.19
4,332.41
2, 152, 24

3,704.61;
446. 70

Publica-
tions.

$769. 94

Post-

age and
sta-
tion-

ery.

1,119.35
373. 01

1,677.52

$107. 00
408. 64
249. 85
595. 51

379.42

1,451.74
1,021.031

1,345.311

3,235.44,
2,164.871

3,227.16
2,152.081

'4,"638.'37!

1,561.47:

3,010.37,
3,00.3.07,

3,944.16

1,602.631

2,013.90
2, 402. 05

2,043.95
3,160.83
2,415.11

797. 56

2,425.04

1,118.24
1,778.35
3,861.71

3,057.38
2,851.74
1,137.74
2, 132. 92

1,448.56,

4,046. 54
1

3,785.03
2,531.18
3,062.77
3, 558. 70

1,429.99
1,141.95

56.50
756. 14:

925. 70j

1,673.061
748. 98

1, 353. 63'

1,877. 22|

1,718.83
458. 91

866. 26
887. 34i

242. 67,

452.01
719.01;

210. 65
624. 33

1,883.36
521. 61

1,062.31
875. 401

197. 60

1,146.47,
188.70
299. 56'

205. 40'

770. 58
553. 92 1

1,817.64

183.54
134.23
242.24
234. 28
173.42
762. 51

554. 05;

428. 35;
114. 67!

171.01,

^'^}S^^\ St'and ex- '"f"}'

P"^^^®- water.

Chemi-
cal sup-
plies.

$357. 46
275. 14
435. 87
84.96

129. 41

75. 72
119. 43
209.48
204. 89
181.00
271. 81

79.90
451. 22
276. 79
62.72

$387. 31
70.08
161.75
142.50

4.35

337. 77,
329. 30
438. 09!

451. 07,

217.96,

133. 58
283.31
329. 78,

562. 37
165. 40
72.09

769. 82
437. 32
64.54

214. 76
434. 90
290.31

116.63
301. 16
417. 65
170. 26
525. 85
120.00
156.88

480.14

1,503.75
1,528.97

1,788. 31
1

203. 70
749. 79
53.01

630. 00'

1,097.43
370. 95

1,434.66;
438. 63
723. 62

1,375.77
73 .52
156. 78
39. 70

1,187.57,

264. 47

60.96
471.91
206. 34
94.54

210. 49
293.44
283. 98
487. 49

616.98
435.53
29.00

383. 66

116.80
244. 02

236.64
260.01
168.01
139. 82

2.00|
316. 85l

63.501

473. 28;

49.45
90.77
183.19
72.27

687.88
49.65
56.14
71.06
39.68

592.56
380.22
245. 42

161. 47

1,332.20
106. 05
26.55
67.76

196. 37
135. 05

592. 57

645. 26
333. 70
373. 55

"'4.'i4
91.10

376. 16

310.50

415,752.51' 99,071.81 38,016.05 14,470.70

177.06
87.56

196. 41

91.45
198. 93
73. 51

142. 78'

274. 15'

205. 14

50.00
257. 02i:

179. 48
478. 51

83.73
2.85

300.85
46.51
15.00

440. 86
92.74

1,155.00
541. 76
192. 34
700.00

8863.50
637.90
481.63
182. 51

402. 62
265. 19

157. 85

202. 78

148. 92
437. 08
130. 32
48.83

135.70
201. 69
406.54
152. 36
43.19

4.85
280.15
116.62
199. 37
22.40
82.50
206.18
12.75

102. 3
82.25
42.46

115.35
459. 52
749. 84
40.58

400.22
122.83
142. Gl
312.63
396. 42

179. 77

372. 52
86.11

359. 19

464.60
308.89

8,261.43,12,914.40:10,621.59
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for the agricultural experiment stations for year ended June 30, 1906.

Classified expenditures—Continued.

Seeds,
plants,
and

sundry
sup-
plies.

1,139.10
247. 92
656.16
2.39. 41

226. 95

Fertil-
izers.

$430. 33
219. 24
45.75

313. 78

Feeding
stufls.

$203. 85
132. 45
219. 55

Li-

brary.

$518. 71

1.16!

87.60
20.19

169. 27

Tools,
imple-
ments,
and
ma-
chin-

ery.

$318. 49
587.32
172.50
48.50

Furni-
ture
and
fix-

tures.

$30.92
99.98
76.74

494.42

Scien-
tific

appa-
ratus.

$153. 74
118. 32
185. 00
420.60
236. 11

Live
stock.

$.378. 40
366. 24

Travel-

ing ex-

penses.

110.00

$102. 45
441. 60
566.54
736. 21
807. 52

Con-
tin-

gent
ex-

penses.

Build-
ings
and

repairs.

$15.00
15.68

181. 00
117. 21

83. 83!

$749. 78
207.88
181. 17

22.05

Bal-
ance.

477. 17

297. 74
359. 65
619. 57

693. 29
524. 20
651. 44
385.64
456.62
187. 45

340. 71

115. 27
525. 57

501.22
876. 09
391. 79!

706.22

30.23
506.15
123.90

3.35

230.50
88.89

355. 15

490.78
421. 12
28.88

68.50
624.40
394.77
18.03
136.60
60.00

121. 12

13.28 88.27
286. 08

142. 85
213.60
569.43
13.00

44.57

406. 06i

325. 231

460, 83!

210. 55
732. 63!

5.68!
129. 10

301.01
252. 42

497. 82
216.68
22.60
286.71
357. 03
399. 03
286. 97
422. 67
393. 53
75.33

845. 70
613. 14

206. 99

1, 179. 12

355. 45

24.50
224. 93
90.00
111.75

"i6.'32
211. 73

1,298.85
371.30
699.10
215. 39

2,014.30
1,789.41
3, 233. 55

744. 73
280. 98
21.10
554.24

124. 15
95.87
14L99

809.48
222. 55 358.52

165. 08
878. 40

1,112.
39.80

36.00
15.3.53

276. 20
264.48

178.30
142. 16

127. 75:

201.48!

6.85

619. 77
611.91

88.44
129.54
39.41
11.41

625. 94
395.21
944. 76
538.69
48.22

539. 57

162. 07

1,.507. 56

1,063.07
955. 75

13.95
258.40
233. 13

439. 75
105. 80
6.06

192. 79
G7. 77

29.92
239. 44

35.42

94.14
74.29

196. 98
127. 36
384.83
179. 23
636. 85
28.35

452.60
139.50

88.80
179. 70
123. 47

70.74
5.10

64.50

94.70
195. 16

132. 01

11.60
38.20

148. 76

166. 55
1.20

76.00
248.00
431.71

56.18
649.08

703. 83
436. 52
66.90

1,074.16
13.50

284. 49
225. 55
246. 05
10. 85:

407. 80
579. 81

130. 00
260.10
233. 65
146. 52,

167. 72
7.48:

482. 35]

38.42
48.55
.51. 52
66.56

439. 67
10.84

510.80
9.45

292. 62
231. 89
73.86

85.65
83.10

297. 16

108. 35
81.50
24.33

5.45
206. 94
342. 48

36L16

201. 21
128. 82
59.40

19.80
357. 21

270. 24!

5.50
500. 77'

145. 43j
102. 75

44.62
247.00
195. 25
853. 27
622. 34
31.40

2,051.99

103. 11

75.00

126. 43
17.27

209.94

76.80
101. 35

40.00
284.50
L50
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Table 11.—Expendituresfrom United States appropriation of March 16, 1906,

station.

Arizona.
Arkansas
California
Colorado
Connecticut (State)...
Connecticut (Storrs)..
Delaware
Florida

Georgia
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 (State)
New York (Cornell)...
North Carolina
North Dakota
Ohio
Oklahoma
Oregon.

Amount
of ap-

propria-
tion.

Alabama $5,000.
5,000.

5,000.

5,000.

5,000.

2,500.

2,500.
5,000.

5,000.

5,000.

5,000.

5,000.

5,000.

5,000.

5,000.

5,000.

5,000.

5,000.

5,000.

5,000.

5,000.

5,000.

5,000.

5,000.
5,000,

5,000
5,000
5,000
5,000
5,000.

500.

4,500.

5,000.

5,000.

5,000.

5,000.

5,000,

Classified expenditures.

Salaries.

Pennsylvania 5, 000.

Rhode Island.
South Carolina.
South Dakota..
Tennessee
Texas
Utah
Vermont
Virginia
Washington. ..

West Virginia . .

Wisconsin
Wyoming

Total.

5,000,

5,000,

5,000.

5,000.

5,000,

5,000,

5,000,

5,000.

5,000,

5,000,

5,000.

5,000.

240,000.00

Labor.

$892. 47,

'2,'242.'83[

1,704.17
616. 66

675.00

608.36
124. 95

2,164.14
1,625.00

1,373.36

"3,' 580.' 59

1,037.50
99.95

929.00

'985.00

965. 32
479. 15
185.00

305. 02
496. 30

919. 59
570. 98

403.00

1,770.00
2, 605. 00

27,810.01

Publica-
tions.

Post-

age and i Freight
j

sta-
tion-

ery.

and ex-

press.

Heat,
light,
and

water.

$19. 37
974.24
200.00
382. 03
186. 31

12.00

625.00

391. 67 235. 00

460.08
611.05

476. 65
320.42

277. 77

31.50

94.00
290. 97
483.50

528. 48

33.00
762. 28

22.15

611. 85
13.80

25.00

29.12
209.05
101.90

700. 34

8,722.86

$64.90

$44. 50:

64. 25

15.61:

57.30
3.80
12.69
1.25

37.50'.

'29.' 50

Chemi-
cal sup-
plies.

75.00

63.00,

48.90

$5.80

.10
7.28
1.05

5.20
4.25

21.20

.01

5.80

43.50

37.50

53.00

390.79

12.35
70.53
11. 20'

32. 20
5.52

$291. 30
73.95

198.50

51.60
21.44

232. 77

32.39
9.84

43«68

60.35

118.75.

.1.

$99.43
993. 32
167. 29i

6.73'

90. 591

58.64!

484. 94l

20. 54
534.84
43.31

182. 82

80.74

543.99
54.38

145. 75
335.56
44.30
48.79

149. 79

98.19

353.68
556.29
20.55

503.08
49a 99
391. 25
518. 14

289.28

143.26
10.00

32.45 1,840.93
456.15

42.421

51.81 .

4.75;.

1,196.57 501.73

1,605.88
55.78

213. 07
621. 38

12,262.65
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foi the agricultural experiment stations for year ended June 30, 1906.

Classified expenditures—Continued.
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Table 12.—Disbursements from the United States Treasury to the States and Territories

for agricultural experiment stations under the acts of Congress approved March 2, 1887,
and March 16, 1906 fl

State or Territory.

Alabama
Arizona
Arkansas
California
Colorado
Connecticut
Dakota (Territory)
Delaware
Florida

Georgia
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
Oldahoma
Oregon
Pennsylvania
Ehode Island
South Carolina
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

Total

Hatch Act.

1888-1905.

8269,

234,

268,

270,

269,

270,

56,

269,

26a,

269,
195,

270,

269,

270,

270,

269,

270,

269,

269,
270,

270,

270,

270,

265,

180,

269,

269,
270
269,

234
269:

270
227

270,

209,

256,

269,

270,

269,
213,

270,

270,

2;i5,

270,

269,

210,

269,

270,

255,

999.

803.

163.

000.

963.

000.

250.

438.

966.

983.

000.

000.

901.

000.

000.

996.

000.

999.

967.

000.

000.

000.

000.

097.

000.

932.

939.

000.

961.

998.

945.

000.

330.

000.

270.

631.

967.

000.

42.

2.:().

(KH).

000.

0(K).

OCX).

i»2.

000.

9(i9.

000.

000.

1906.

12,489,262.12

815,000.00
15,000.00
15,000.00
15,000. (XJ

15, OCX). 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
14,617.70
15,000.00
15, OCX). 00

15,000.00
15, 000. (X)

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, OCX). 00
1.-1.000.00

15,IXX1.CX)

15, OCX). (X)

15,000.00
15, (XX). 00

15,000.00

15, OCX). 00

15,CXX).00

15,000.00

Adams Act.

1906.

719,617.70

$5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00

5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5, 000. 00

5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00
5,000.00

240,000.00

o The figures in tliis table were furnished by the Treasury for the use of this Department by the cour-

tesy of the honorable Secretary of the Treasury.



PROGRESS IN AGRICULTURAL EDUCATION, 1906.

By Dick J. Crosby,

Expert in Agricultural Education, Office of Experivient Stations.

INTRODUCTION.

The attitude of the thinking piibhc toward industrial education in'

general and agricultural education in particular is rapidly assuming
a decidedly friendly aspect. There are many indications of this.

The President of the United States in his message at the beguining of

the second session of the Fifty-nmth Congress said :

There is no longer any failure to realize that farming, at least in certain branches,

must become a technical and scientific profession. This means that there must be

open to farmers the chance for technical and scientific training, not theoretical merely,

but of the most severely practical type. The farmer represents a peculiarly high type

of American citizenship, and he must have the same chance to rise and develop as other

American citizens have. Moreover, it is exactly as true of the farmer, as it is of the

business man and the wage worker, that the ultimate success of the nation of which he

forms a part must be founded not alone on material prosperity but upon high moral,

mental, and physical development. This education of the farmer—self-education

by preference, but also education from the outside, as with all other men^s peculiarly

necessary here in the United States, where the frontier conditions even in the newest

States have now nearly vanished, where there must be a substitution of a more inten-

sive system of cultivation for the old wasteful farm management, and where there

must be a better business organization among the farmers themselves.

Several factors must cooperate in the improvement of the farmer's condition. He

must have the chance to be educated in the widest possible sense—in the sense that

keeps ever in view the intimate relationship between the theory of education and the

facts of life. In all education we should widen our aims. It is a good thing to produce

a certain number of trained scholars and students; but the education superintended

by the State must seek rather to produce a hundred good citizens than merely one

scholar, and it must be turned now and then from the class book to the study of the

great book of nature itself. This is ( specially true of the farmer, as has been pointed out

again and again by all observers most competent to pass practical judgment on the

problems of our country life. All students now realize that education must seek to

train the executive powers of young people and to confer more real significance upon

the phrase "dignity of labor," and to prepare the jjupils so that in addition to each

developing in the highest degree his individual capacity for work, they may together

help create a right public opinion, and show in many ways social and cooperative

spirit.
* * *

While the farmers must primarily do most for themselves, yet the Government can

also do much. The Department of Agriculture has broken new ground in many direc-

tions, and year by year it finds how it can improve its methods and develop fresh use-

fulness. Its constant effort is to give the governmental assistance in the most effective

way; that is, through associations of farmers rather than to or through individual

213



214 REPORT OF OFFICE OF EXPERIMENT STATIONS.
t

farmers. It is also striving to coordinate its work with the agricultural departments of

the several States, and so far as its own work is educational, to coordinate it with the

work of other educational authorities. Agricultural education is necessarily based

upon general education, but our agricultural educational institutions are wisely special-

izing themselves, making their courses relate to the actual teaching of the agricultural

and kindred sciences to young country' people or young city people who wish to live in

the country.
Great progress has already been made among farmers by the creation of farmers'

institutes, of dairy associations, of breeders' associations, horticultural associations,

and the like.
* * * The Department can and will cooperate with all such asso-

ciations, and it must have their help if its own work is to be done in the most efficient

style.

Other striking indications of this friendly attitude toward agri-

cultural education are found in the numerous bills introduced into the

Senate and the House of Representatives at the second session of the

Fifty-ninth Congress providing for additional aid to agricultural

colleges, for agricultural schools of secondary grade, for Federal aid

for secondary courses in agriculture, home economics and mechanic

arts, and for branch experiment stations in connection with agricul-

tural schools. The State legislatures also are responding to the

demand for more liberal funds for agricultural and mechanical col-

leges as well as for aid to technical instruction of lower grade in pub-
lic schools. Furthermore, the programme of nearly every meeting
of farmers, teachers, and school officers in the United States during
1906 has included some consideration of the subject of agricultural

education.

A public sentiment thus aroused to the point of admitting defects

in the scheme for educating our industrial youth and giving liberally

of the public funds to remedy these defects will accomplish results as

rapidly as the available experts can overhaul and improve the machin-

ery of education.

EDUCATIONAL WORK OF THE DEPARTMENT OF AGRICULTURE.

The United States Department of Agriculture through its different

Bureaus has responded to many and varied requests for aid in pro-

moting agricultural education in the colleges, the secondary schools,

and the elementary schools. The attitude of the Secretary of Agri-

culture with reference to the educational work of this Department
is shown by the following statements from his report for 1906:

With the development of the Department's work along educational lines it has

become clear that it may accomplish important and valuable service as a central

agency for the promotion of agricultural education in cooperation with the State

departments of agriculture and education, the agricultural colleges and experiment

stations, and the State and national agricultural organizations. The most important

lines of educational effort in which the Department should engage may be briefly

outlined as follows:
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(1) To aid the agricultural colleges to reduce the results of the investigations made

by this Department and the experiment stations to pedagogical form for use in agri-

cultural colleges and schools of different grades. This work is now proceeding too

slowly to keep pace with the accumulation of material, and the lack of well-ordered

manuals and illustrative materials is a great hindrance to the effective organization

of agricultural instruction.

(2) To promote the efficiency of agricultural instruction in the negro land-grant

colleges, in order that the funds granted for negro education by the Federal Govern-

ment may contribute toward keeping the negro on the farm and making him a more

efficient factor in agricultural production "or his own good and that of the nation

rather than, as is largely the case at present, drawing him away from the farm into

the uncertainties and dangers of city life.

(3) To aid the agricultural organizations in the several States in promoting an effi-

cient organization of agricultural high schools, consolidated common schools, and

other educational agencies best adapted to secure a high state of prosperity and con-

tentment in rural life. It is along these lines that the great educational effort of the

immediate future is to be made. The forces behind the movement for industrial

education have hitherto devoted themselves very largely to the promotion of instruc-

tion in the city industries. It is now apparent that a similar work needs to be done

for the great fundamental industries grouped under agriculture. Much work will be

required to bring the masses of our agricultural population into sympathetic touch

with the progressive movement in education and to secure for them a school system
in harmony with their environment and their relations to the world's work and civili-

zation. As the nation's representative of agricultural enlightenment and progress,

this Department should be in a position to render effective aid in this enterprise, on

the success of which depends so largely the permanent prosperity and contentment

of our agricultural people.

(4) Since the success of agricultural instruction in the public schools will depend

very largely on the teachers, this Department should aid the agricultural colleges

and other State educational institutions in preparing and inaugiirating training

courses for teachers of agriculture in secondary and elementary schools.

(5) Since agriculture as a fundamental industry is of vital importance to all our

people, this Department should present such results of its work and that of the experi-

ment stations at home and abroad as are adapted to instructional purposes in connec-

tion with nature study and elementary agriculture in a form available to teachers

and pupils in both country and city, the object being to impress our youth with the

dignity, value, and attractiveness of country life and pursuits.

The Chief of the Weather Bureau reports as follows concernmg
the teaching of meteorology:

The officials of the Weather Bureau have had their attention forcibly drawn to the

teaching of meteorology by the increased recognition of that science as a branch of

study appropriate to high schools, normal schools, colleges, and universities. * * *

Elementary climatology considered as a part of geography is taught in about 1,000

graded schools. Elementary climatology and meteorology are taught in connection

with geology in about 7,000 high schools, or seven-eighths of the whole number that

are catalogued by the Bureau of Education.

Specific courses in meteorology or climatology are given in about 140 out of 177

public normal schools, although in some of these the subject is taught in connection

with physical geography. Out of 311 colleges and universities from which direct

replies have been received 59 state that they have specific courses in meteorology,

133 teach this in connection with some other subject, and 119 pay no attention to it.

The corresponding percentages are 19, 43, and 38, and probably the replies from other

colleges will not alter these ratios very much. In fully one-half of these institutions,
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from the lower schools to the higher universities, some form of laboratory method is

pursued
—that is to say, students are required to make personal observations, experi-

ments, and deductions. They study the daily weather map and develop habits of

individual thought. In a matter so complex as the weather no text-books can replace

the daily map, personal observations, and independent study.

In addition to the popular work of the high schools and colleges, a higher class of

work has been carried out by the scientific schools and imiversities. This special

technical instruction is divided into two parts
—that which is done by the scientific

faculty as such and that which is done by Weather Bureau officials temporarily

appointed as instructors, who sometimes do this educational work without extra com-

pensation from the colleges. There are 19 of the latter and about 50 of the former.

Effort is being made to correlate and reduce to a uniform system the standard of

instruction to be given at these institutions, so that, at least in some cases, these

scientific schools may prepare men for the highest work that is required of a Weather

Bureau official.

The school garden work of the Bureau of Plant Industry is sum-

marized by the Chief of that Bureau as follows:

Public interest in the school garden movement has not waned during the year. In

fact the distribution of special collections of flower and vegetable seeds for individual

school gardens, as well as of a collection of seeds for decorating school grounds, has

been more general than was the case the preceding year. Every State and Territory,

except Nevada and Wyoming, are represented upon the mailing list of the Bureau in

its school garden work. The distribution of seeds for this purpose during the past

year amounted to 155,870 packets of flower seeds, 150,520 packets of vegetable seeds,

and 71,150 packets of decorative flower seeds, making a total of 377,540 packets. It

is safe to say that about 75,500 school gardens have been provided for in the last year's

distribution, or about twice as many as were reached in the distribution of the pre-

ceding year. The largest distribution of the past year was made to the State of Illi-

nois, the second largest to New York, the third largest to Pennsylvania, with Massa-

chusetts fourth upon the list. During the preceding year New York received the

largest distribution, Ohio the second largest, and New Jersey third largest. It is

evident that the school garden movement is westward bound.

It can safely be said that more than a thousand teachers of schools in various parts

of the country are interested in this work. The gratifying reports which are received

from this distribution make it evident that it is meeting with good results and is fill-

ing a very useful place in the school work of our country. It is certain that hundreds

(if children who knew little or nothing of the manner of growth and methods of culti-

vation of the various garden crops and flowers have been given the rudiments of agri-

culture through the distribution of seeds to the schools, and that many minds which

were never before interested in agriculture have a live interest in the subject at the

present time.

The work in cooperation with the normal schools of Washington, D. C, has been

continued on a plat of about 3 acres in the northeast corner of the Department grounds.
This is the most extensive work of this kind yet undertaken on the grounds, and has

been very successful. The work, as in preceding years, has been in charge of Miss

Sr.san B. Sipe. of Normal School No. !, and has been continued throughout the sum-

mer as a vacation garden fur the school children of the city. Great interest has been

n)anifested in this work.

The Forester reports that "educational work through addresses

was greatly extended during the year, both in the number of meet-

ings held and in the territory covered. Systematic work was carried
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on in Kansas, Oklahoma, and Alabama, and twenty-three individual

meetings were addressed upon special request in fourteen States and
one Territory. Many of these addresses were illustrated by lantern

slides. On several occasions a representative of the Service accom-

panied the 'corn specials/ which were run to carry exhibits of pro-

gressive farm methods."

The total number of publications issued by the Department in 1906

was 1,171. Of these, 513 were original, comprising 22,444 pages.
The number of copies of publications issued during the year aggre-

gated 13,488,021. The requests from educational institutions for

these publications are constantly increasing in number. It is not

an unusual thing to send out several thousand publications in a single

day for use in public school classes. The Farmers' Bulletins espe-

cially are coming to be used extensively in college and school classes,

granges, farmers' clubs, and reading circles.

EDUCATIONAL WORK OF THE OFFICE OF EXPERIMENT STATIONS.

The work of the Office of Experiment Stations in relation to educa-

tional institutions engaged in promoting the. teaching of agriculture
has become so broad and the demands on this Office for services in

aid of this movement have become so varied that it has been deemed
best to divide the educational work of the Office into two sections.

One of these deals with the agricultural colleges and schools; the

other promotes the interests of the farmers' institutes and other forms
of extension work in agriculture.
The work of the Office relating to the agricultural colleges and

schools during the past year has included (1) the collection and pub-
lication of information regarding the progress of agricultural education
at home and abroad; (2) studies of different grades of American and

foreign schools in which agriculture is taught; (3) work in cooperation
with the Association of American Agricultural Colleges and Experi-
ment Stations and other important associations dealing with educa-
tional matters; and (4) the giving of aid to agricultural colleges and
schools and to State and local school authorities along lines of agri-
cultural education,

RELATION TO AMERICAN INSTITUTIONS.

The department of agricultural education maintained in Volume
XVII of the Experiment Station Record has contained 125 abstracts

of important text-books, manuals, and other publications relating to

this subject, besides numerous notes concerning agricultural colleges
and schools.

There have also been prepared and published the annual statistics

and organization lists of the agricultural colleges and experiment
stations, a bulletin on School Gardens, a circular on A Four-Year
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Course in Agriculture, a review of progress in agricultural education

in 1905, and a Yearbook article on "The use of illustrative material

in teaching agriculture in rural schools." A bulletin containing
exercises and describing illustrative material for teacliing agriculture

in elementary schools has been prepared for the printer. The work

of card indexing references to American and foreign schools in wliich

agriculture is taught has been continued. The number of cards now

completed is about 3,300, of which about 2,300 were added during
the past year. The card directory of teachers and investigators in

agricultural subjects has been revised and about 200 names added,

making a total of about 1,400 cards now in the directory.

The Director of this Office has continued to act as bibliographer of

the Association of American Agricultural Colleges and Experiment
Stations and as chairman of the committee of that association on

instruction in agriculture. Upon invitation of the committee the

expert in agricultural education of this Office has acted as its secretary,

conducting correspondence for the committee and assisting in the

preparation of reports. The giving of aid to agricultural colleges

and schools and to State and school authorities along lines of agricul-

tural education is an item of work which has increased greatly in

importance and has taken much time. The correspondence has been

large; the applications for publications have been numerous, some-

times involving the sending of several thousand publications for use

in school classes in a single day, and the requests for addresses at

large educational gatherings and for lecturers at teachers' institutes

have been far in excess of the ability of this Office to meet. The
Director of the Office has addressed a number of important meetings.
The expert in agricultural education has lectured at similar meetings,
taken part in several important conferences, and helped to organize
a number of agricultural schools and prepare courses of study for

them. Through the courtesy of the Chief of the Bureau of Soils the

Office was able to send Mr. H. O. Sampson, of that Bureau, to lecture

for three weeks at teachers' institutes in Wisconsin, one week at a

teachers' institute in Pennsylvania, and one week at a teachers' insti-

tute ia Maryland on the teaching of agriculture in the public schools.

Mr. Sampson's experience as a teacher of elementary agriculture in a

small high school in Pennsylvania has given him good preparation
for this work, and his services in the teachers' institutes were highly

appreciated. He has since been transferred to this Office, and is now
on furlough to engage in the experiment of starting an agricultural

high school in a rural community in Maryland. It is hoped that as

the educational work of the Office develops, the services of Mr. Samp-
son and other experts in agricultural education may be made avail-

able to assist in organizing different phases of agricultural education

work in the United States, and in conducting agricultural features of

instruction in summer schools and institutes for teachers.
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RELATION TO FOREIGN INSTITUTIONS.

INTERNATIONAL CONGRESS OF AGRICULTURAL EDUCATION.

The proceedings of the Second International Congress of Agricul-

tural Education have been published in two volumes. In the first

volume there are reports and preliminary documents relating to the

work of the four sections: (1) Higher agricultural education, (2) sec-

ondary agricultural education, (3) popular agricultural education, and

(4) various means of disseminating information concerning agricul-

tural science. In the first and third sections are given reports, opinions,

and resolutions presented or adopted at seven preceding international

congresses of agriculture and at the First International Congress of

Agricultural Education, held at Paris in 1904. In the section on

higher agricultural education thirty-five papers were presented by
delegates representing fourteen countries of Europe, the United States,

Japan, and the German colonies. In these papers are discussed systems
of agricultural education, the work of particular agricultural insti-

tutions, agricultural courses in general, and particular phases of

instruction in agriculture, such as agricultural mechanics, economic

entomology, zootechny, tropical agriculture, rural economy, zoology
as applied to agriculture, etc.

The papers presented at the section on secondary agricultural

education differ materially from those presented at the first section,

in that only one of the eleven papers discusses the work of a particular
institution (the Provincial School of Agriculture, Barcelona, Spain).
The other papers are taken up with discussions of the educational

value of secondary courses in agriculture, desirable features of such

courses, qualifications of teachers, agricultural schools for women, etc.

At the section on popular education twenty papers were presented.
These discuss such topics as traveling schools, agricultural instruction

in primary schools, courses for farmers, courses in agriculture for

soldiers, and the service of agronomes. The papers presented at the

fourth section are devoted to such subjects as reading circles, agricul-

tural libraries, agricultural journals, lantern slides, lectures, and other

means of disseminating information.

Volume 2 of the report is taken up with the proceedings of the

congress.
INTERNATIONAL AGRICULTURAL INSTITUTE.

Concerning the establishment of the International Agricultural
Institute at Rome a recent number of Revue Scientifique states that

in spite of pessimistic predictions the future of this institute is assured,
since the following countries have signified their intention to cooperate
in its establishment: Italy, France, England, Russia, Germany,
Austria-Hungary, United States, Japan, Belgium, Holland, Switzer-

land, Spain, Portugal, Denmark, Sweden, Greece, Luxemburg, Servia,
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Bulgaria, Egypt, Persia, Mexico, Equador, Uruguay, Nicaragua,

Cuba, and San Salvador. It is expected that, in accordance with the

wish of King Victor Emanuel, the new palace in Rome will be com-

pleted in 1907, and the following year the work of the institute will

commence.

INDIA

In India the work of instruction and research in agriculture is in a

formative condition, but there is evidence that the government of that

country is thoroughly aroused to the desirability and importance of

aiding its basic industry by means of research, education of different

grades, demonstration, and close contact with the farmers. At the

head of the institutions for agricultural education and research will

stand the Imperial AgriculturalCollege at Pusa (to be opened in 1907),
where also are located the imperial agricultural research station, an

experimental farm, and a cattle breeding farm. The college is located

on a government estate of 1,358 acres, and the buildings now in prog-
ress will cost considerably over a half million dollars, toward which
has been applied a portion of the donation of $150,000 made by Mr.

Henry Phipps, of this country, to which reference has previously been
made. The organization of a staff composed of European specialists

with native assistants has now been completed. The college will

provide specialized post-graduate courses in the hope that the best of

the native students will ultimately be fitted for the higher appoint-
ments in the imperial department. It will also provide men with a

good agricultural education for employment in the regular government
service, and as agents and managers for owners of estates and the like.

The institutions for agricultural education include, besides the

agricultural college at Pusa, a college of agriculture in Madras, a col-

lege of science at Poona, the Imperial Foresty Research Institute and

College at Delira Dun, and agricultural schools at Sibpur (Calcutta),

Cawnpur, and Nagpur. The agricultural college and research institute

for Madras is now in course of erection at Coimbatore. In 1 905 a grant
to the presidency by the government of India of $50,000 per annum,
wliichwas subsequently increased to $100,000, added to the allotment

made by the government of Madras removed all financial difficulty

experienced by the Madras agricultural department. The result of

this improved financial condition was the decision of the government
to close the agricultural college at Saidapet and establish a new college
and research institute, adequately equipped with laboratories and
class rooms and with a suitable farm near Coimbatore.

The staff will consist of an expert agriculturist as the principal of

the college, a superintendent of the central farm, a government
botanist, and an agricultural chemist. Ultimately an entomologist
and mycologist may be added. The stafi" will combine teacliing with



PEOGKESS IN AGBICULTURAL EDUCATION. ' 221

research work. Problems connected with the agriculture of the Presi-

dency will be studied in the laboratory and the field, while the students

will be given a general education in all branches of agricultural science.

In order to make better provision for research work in forestry,

and to secure a permanent staff' of forest experts for scientific research,

as well as for training candidates for the Government and State for-

estry service, the Imperial Forestry School at Dehra Dun, India, has

been enlarged and hereafter will be known as the Imperial Forestry

Research Institute and College. The college staff will include officers

of the imperial service, holding the following positions: (1) Sylvi-

culturist, who will make sylviculture his special duty; (2) superin-

tendent of forest working plans, who will collect and collate statistics

of the results of forestry management throughout India; (3) forest

zoologist, who will investigate the damages caused by insects and other

pests; (4) forest botanist, who will study the botany of forest plants,

distribution of species, diseases of forest trees, etc.; (5) forest chem-

ist, who will investigate the chemical properties of soils and forest

produce; and (6) forest economist, who will study economic methods

of commercial timber production and marketing. These officers,

while engaged primarily in research work, will each deliver a course

of lectures on his special subject in the college, and take part in the

training of the students. The work of instruction, however, will for

the most part be carried on by four assistant instructors.

It is further proposed to locate an agricultural college in each impor-
tant province, with a course of technical training extending over tliree

years. In the past the personnel of the agricultural colleges has been

inadequate, so that their inffuence on agricultural improvement has

been small. The main result of the colleges has been to turn out stu-

dents with some knowledge of agriculture, who have been largely

absorbed into the several branches of government revenue adminis-

tration. It is believed now that the demand for graduates will be

sufficient to induce a larger number of students to attend, as the field

for the trained agriculturist is said to be broadening. The course in

the provincial agricultwral colleges will lead up to the specialized post-

graduate course at Pusa.

Considerable attention will also be given to the dissemination of

information, especially the results of agricultural investigation and

their application in practice. . Temporary demonstration plats will

be started, district agricultural associations will be organized, agri-

cultural shows will be subsidized; the distribution of improved seed,

implements, and manures will be extended, and popular publications

in the vernacular will be issued. It is pointed out that there are many
difficulties in the way of agricultural improvement in a country like

India, where most of the land is divided into small holdings and cul-

tivated by men with no capital and little education; but by the means
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enumerated it is hoped to bring the work into closer touch with the

actual farmers, and make it of more immediate use to them.

ENGLAND AND WALES.

The annual report of the board of agriculture and fisheries of Great

Britain contains much interesting material concerning agricultural

education in that country. It consists of a general report on the

work of the year, a list of grants awarded in 1904-5, and four appen-
dixes: (1) Reports on institutions receiving grants; (2) education

in rural districts—school gardens; (3) summary of the agricultural

instruction provided by county councils in England and Wales in the

year 1904-5; and (4) statement showing the expenditure of county
councils in England and Wales upon agricultural instruction in the

years 1903-4 and 1904-5.

In the general report attention is called to an increase of $4,856 in

the amount given to local institutions in aid of agricultural education.

One-half of this sum was awarded in two equal grants for lectureships

in forestry at the University College of North Wales, Bangor, and

Armstrong College, Newcastle on Tyne. The sum of $971.20 was

given to aid "the excellent scheme of instruction provided by the

county council of Essex at their technical laboratories in Chelms-

ford;" and $971.20 and $485.60, respectively, to the agricultural

departments of the university colleges of Reading and Aberystwyth
on account of the establishment of farms in connection with these

institutions.

The statement is made that the principal reason for giving financial

assistance to educational institutions was to provide facilities for

training young men for the practice of agriculture, but it is considered

noteworthy that a large percentage of "the best students have been

attracted from the practice of agriculture by the offer of research and

teaching appointments, and are now filling many of the more impor-
tant chairs and lectureships" in England, as well as important posi-

tions requiring trained specialists in the colonies of Great Britain and

in other parts of the world. It is recognized thSt "agricultural science

offers to our best students a career which is certainly not less attractive

than that presented by the older and more conventional professions."

A feature of the work of the different colleges, aided b}^ the board

during the past year, has been the attention given to the training of

teachers for the elementary schools. Short courses, usually extending
over two weeks, have been given for teachers at many of these insti-

tutions. In this work the county councils have frequentlj^ cooperated.
The courses have included instruction in nature study, horticulture,

economic entomology, dairying, school gardening, and other subjects

of this nature. The attendance of teachers at Reading University

College was 25; at Wye College, 67; at the University College of
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Wales, 42
;
at the Midland Agricultural and Dairy Institute, 61

;
at

Harper-Adams College, 13; and at the Essex County Technical

Laboratories, 30.

In the appendix on "Education in Rural Districts—School Gar-

dens," detailed information is compiled from replies to thirty-three

questions sent by the board of agriculture and fisheries to the different

county councils. These questions and answers relate to gardens con-

nected with both day and evening schools and to the sources from

which land, funds, seeds, and tools are supplied; the total area in gar-

dens and the size of each plat ;
the instructors, their training and com-

pensation; the number and ages of children doing garden work; the

time devoted to this work; systems of cropping; supervision; sys-

tems of prize giving; and disposal of products. From the replies

received, it appears that at least 32 counties have gardens connected

with day schools, and 22 counties maintain other gardens either con-

nected with evening schools or worked independently by boys and

young men.

In the case of the day-school gardens, it appears that in most coun-

ties land and tools, and in a few counties seeds, are provided either

directly or indirectly by the county councils. The seeds are usually

provided by the local school authorities. The size of the gardens

ranges from one-eighth to one-fourth of an acre, and the size of the

individual plats from 1 to 3 square rods. Custom varies as to whether

each pupil shall have a separate plat or whether the land shall be

worked in common. The teachers of gardening are usually the head

teachers in the schools, who in many counties are required to have cre-

dentials of qualification for this work. Sometimes gardeners are

employed as instructors, though this arrangement is not very satis-

factory. The ages of the pupils in gardening range from 9 to 15

years, with comparatively few less than 1 1 years. Two hours a week

is given as the general average of time devoted to gardening.

There is no general system of cropping or prize giving, and only a

few counties in which the work is under the supervision of a county
instructor in horticulture, though this last is considered highly desir-

able. The produce in some cases becomes the property of the boys,

in others it is disposed of by the school and the proceeds used for the

purchase of seeds or for the benefit of the class, and in others it is

taken by the teacher, though the latter practice is not commended.

The agricultural instruction provided by the different county coun-

cils is quite varied in nature. It includes aid to the agricultural

departments of colleges; employment of instructors in agriculture,

dairying, poultry keeping, bee keeping, and farm hygiene; the man-

agement of field experiments, experimental farms, and fruit-growing

stations; and the support of classes in horseshoeing, manual training,

horticulture, and school gardens, as well as the partial support of
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training classes for elementary teachers. Not all of the councils carry
on work in all of these subjects, but each subject receives some atten-

tion in many different counties of England and Wales.

The receipts of the county councils from the customs and excise

act of 1890, as shown by this report, have decreased considerably in

recent years, but notwithstanding this fact the county councils were

able up to last year to increase the amounts devoted to agricultural

education. The total amount received in 1903-4 was S3,369,340,

and of this amount $424,764 v*"as devoted to agricultural education

in 1904-5, as follows: General expenditures, $47,997; dairy instruc-

tion, $63,512; agricultural lectures, $22,940; poultry keeping,

$15,272; horseshoeing and veterinary science, $13,296; beekeeping,

$5,677; horticulture, $50,818; manual processes, $6,264; miscella-

neous, $19,633; scholarships, $51,240, and grants to colleges and

schools, $128,597.

From other sources it is learned that a deputation recently waited

upon the board of agriculture in London to urge the necessity of

proper provision being made throughout the country for research

and higher education in agricultural science. The deputation con-

sisted of representatives of the universities of Cambridge, Leeds,

Wales, and North Wales, Armstrong College, University College of

Reading, Midland Agricultural and Dairy Institute, Harper-Adams

Agricultural College, Southeastern Agricultural College, Carnarvon-

shire and Derb3'shire County councils, and other local authorities.

It was urged that if English agriculture is to hold its own in the

face of increasing foreign competition English agriculturists should be

enabled to bring to their work a scientific knowledge and training in

scientific methods such as are placed at the disposal of foreign rivals.

Representatives of the board of agriculture expressed the fullest sym-

path}' with the work which the colleges had done and with the object

of the deputation, and indicated their readiness to lend the move-

ment such aid as was in the power of the board.

Forestry is now coming in for considerable attention at colleges in

England. At Oxford a three-year forestry course is now provided.

Two years of the course are spent at the university and the third

year on the Continent. Candidates for the Indian forest service are

selected partly by examination held by the civil service commission-

ers and partly by nomination. Candidates who have taken the full

course and secure appointments receive about $1,500 the first 3'ear,

and the grading is sucli that the final salary may reach $10,000 a

year. At the end of twenty-two years Indian forest officers can

retire on a full pension, the maximum being about $2,500 per year.

The forestry branch of Armstrong College, Newcastle on Tync, has

been given charge of the local management of Chopwell Woods in the

county of Durham. These woods are within a few miles of the col-
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lege, and contain nearly 900 acres of larch, spruce, Scotch pine, oak,

ash, and other trees, most of which were planted about fifty years

ago. A house is being built in the woods for the college lecturer in

forestry, and arrangements made for the holding of short courses for

practical foresters. It is believed that this addition to the college

will make it one of the most favorable centers for forestry instruc-

tion in. the United Kingdom.
The Royal Agricultural College of Cirencester has instituted for its

forestry students a series of annual vacation excursions to the Ger-

man forests. The initial excursion included visits to the Oberfor-

sterei of Darmstadt, the oak and pine woods of Viernheim, the large

coppice in the Oldenwald now under conversion to high forests, and

some of the Heidelberg woods. Shorter excursions to forest areas in

England and Wales are frequent during the college year.

The board of agricultural studies at Cambridge University reports

that the Worshipful Company of Drapers, to whom it is already
indebted for the endowment of the chair of agriculture, has offered

$25,000 toward the buildings required by the agricultural depart-
ment on condition that an equal sum be raised by the end of the year.

Pledges of $5,000 each have already been received from four persons.

The University College of Reading maintains a poultry farm at

Theale. The farm consists of nearly 50 acres of land, and is pro-

vided with an excellent equipment, which is assembled in an incu-

bator house, a brooder house, scratching sheds, a cramming shed,

portable poultry houses, and a plucking and trussing shed. Six

breeds of chickens and one of ducks are raised.

A recent description of agricultural education in Lancashire indi-

cates that this work is well organized in nearly all its different phases.

These include agricultural instruction at the Agricultural College of

the Harris Institute, Preston; instruction in dairying, both at the

permanent dairy school on the county council farm, Hutton, near

Preston, and also by means of migratory teachers; instruction in

poultry work at the poultry school on the county council farm and

by means of migratory teachers; lectures on agriculture, dairying,

poultry keeping, horticulture, veterinary science, and bee keeping at

various centers in the county; advisory agricultural work in the

county, and experimental work at the farm and elsewhere in the

county.
All of the agricultural work is under the control of an agricultural

subcommittee, consisting of representatives elected by the education

committee of the Lancashire County council, by the council of the

Harris Institute, and by the council of the Royal Lancashire Agri-

cultural Society. The agricultural course at Harris Institute is

intended to prepare young men and women for the practical work of

294b—07 15
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the farm, and extends over four years, each session beginning in Sep-

tember and ending about the 1st of M&j.' Each student is not only

given free instruction, but if not a holder of a junior or senior agri-

cultural scholarship is allowed a sum not exceeding $2.40 per week

by the county council. Tuition fees are required of nonresident

students.

The instruction given at the dairy school, the poultiy school, and

by means of lectures in different parts of the county is confined to

the single branch of agriculture under consideration, while the agri-

cultural work in Harris Institute includes also instruction m chem-

istry, zoology, mathematics, electrical engineering, mechanical engi-

neering, drawing, natural science, physics, surveying, and woodwork.

SCOTLAND.

In Scotland the new buildings for the Edinburgh and East of

Scotland College of Agriculture were formally opened February 28

by Lord Balfour, of Burleigh. These buildings, according to Nature,

are in Green Square, Edinburgh, and consist of well-equipped chem-

ical, botanical, and bacteriological laboratories and lecture rooms,
and class rooms for the various other subjects taught m the college.

Their cost has amounted to more than S45,000.

IRELAND.

According to the annual report of the Department of Agriculture
and Teclmical Instruction for Ireland, 1904-5, agricultural mstruction

was continued at the Royal College of Science, Dubim; the Albert

Agricultural College, Glasnevin; and at Munster Institute, Cork. At
the Royal College of Science 38 students were in attendance, at the

Albert Agricultural College 68, and at Munster Institute 50, the latter

all young women. The courses in dairying, calf rearing, poultry

keeping, gardening, sewing, cooking, and laundry work at the ^lun-

ster Institute are so highly appreciated that although only 50 stu-

dents can be admitted, there were at the time of this report nearly
250 applicants on the waiting list of the department.
Winter agricultural schools, running from six to twenty-six weeks,

were held at sixteen centers and 317 students were enrolled. Twenty
itinerant instructors were at work during the year and attended a

total of 1 ,054 meetings of farmers. A larger num])er would have been

employed but for the difficulty of securing men of adequate training

and experience. To overcome this difficulty somewhat the depart-
ment held a forestry school for instructors in agriculture at Avondale

Forestry Station, a poultry-fattening school at Avondale Poultry Sta-

tion, and a bee-keeping school at Albert Agricultural College.

The department also offers scholarsliips at the RoA^al College of

Science in Dublin and the Albert Agricultural College, Glasnevin,
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each scholarship to inchide free tuition for one year, a third-class rail-

way fare to and from college, and either a maintenance allowance of

S5 a week if in attendance at the Royal College of Science or free

board and lodging at the Albert Agricultural College. These scholar-

ships are good for one year, but may be renewed for two or three years
to enable students to complete the agricultural course. In order to

assist domestic-economy students the department offers ten open

scholarships and ten limited scholarships at the Irish Training School

of Domestic Economy, Dublin. These scholarships will entitle the

holders to free admission to the full course of training for teachers of

subjects in domestic economy. Arrangements have also been made

by the department for the reception of a small number of students at

St. Mary's Convent of Mercy, Portumna, to pursue studies in dairying,

poultry keeping, horticulture, household management, cookery, laun-

dering, etc.

The department further announces that it is prepared to assist

county committees in securing instructors in agriculture, poultry

keeping, horticulture, and the management of bees, and butter mak-

ing, one instructor in each subject for each county. The duties of

these instructors will be to deliver courses of lectures, visit farms,
conduct experiments and demonstrations; assist in teaching agricul-
tural classes provided for by the department* correspond with farm-

erSj and otherwise advise them.

BELGIUM.

The system of agricultural education m Belgium is described in an
official document prepared by the Belgium department of agriculture
for distribution at the Universal Exposition in Liege in 1905. This

description includes the following classes of institutions:

(1) Colleges
—the State School of Veterinary Medicine at Brussels,

' the Agricultural Institute at Gembloux, and the Agronomic Institute

of the University of Louvain.

(2) Secondary schools, of which there are three separate agricul-
tural schools located at Carlsbourg, La Louviere, and Huy, and six-

teen agricultural schools conducted as departments of other educa-
tional institutions; courses of agronomy in royal atheneums; State

schools of horticulture at Ghent and Vilvorde, and private subsidized

schools of horticulture at Mons, Tournai, Liege, and Carlsbourg, and
a school of practical horseshoeing at Molenbeek-St.-Jean.

(3) Agricultural schools for women, including one higher agricul-
tural school in connection with the Institute of the Sacred Heart and
Immaculate Conception at Heverle; and ten secondary schools,

located, respectively, at Bastogne, Bouchout, Brugelette, Herve,

Gooreind, Gyseghem, Oosterloo, Overyssche, 'S Gravenwezei, and
Virton ; besides three schools having departments for women located,
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respectively, at Cortemarck, Heule, and Wareiiiine. There are also

traveling dairy schools for women
;
and in connection with the schools

at Heverle and Overyssche, schools of cheese making.
(4) Popular instruction, including jinmary agricultural and horti-

cultural trade schools (ten of which are agricultural and nme horti-

cultural departments of other schools), and popular instruction for

adults (itinerant instruction consisting of from fifteen to thirty lec-

tures on agriculture, horseshoeing, apiculture, and other special sub-

jects).

There are also presented the statistics of agricultural education,

the service of agronomes (graduates of agricidtural colleges engaged
in extension work for the State), and accounts of institutions con-

nected with agricultural educational institutions, such as botanic

gardens, chemical and bacteriological institutes, analytical laborato-

ries, experiment stations, and readmg circles.

A professional sugar school was opened at St. Ghislam, Belgium,

May 1, 1906, with 12 students in attendance. The course of study
mcludes the following subjects: Physics and general chemistry; ana-

lytical and applied chemistry; sugar technology, sugar chemistry,
and sugar legislation; general mechanics and industrial electricity;

mathematics; sugar accounts; geometrical drawing, industrial draw-

ing, and industrial economy. The course covers two years and leads

to a diploma.
DENMARK.

The Danish school for the training and instructing of renters and

laborers of both sexes, established near Ringsted in 1903, has been

attended by 375 pupils in long courses and 800 pupils in short courses.

The pupils are chiefly girls and farm hands from 20 to 25 years of age,

who attend from five months to a year, and older persons who attend

the short courses of eleven days. The land for the school (54^ acres)

was donated by the town of Ringsted. The department of agricul-

ture granted a loan of $16,170 to aid in starting the school.

The report of the trip of the Scottish commission on agriculture to

Denmark, June 19-30, 1904, devotes about 14 pages to education,

including a brief description of the following features of the Danish

system of schools: (1) Thecommon school system; and (2) the people's

high schools, private institutions, some of which were established as

early as 1845, now number 78, and are attended by about 6,000 young

people of both sexes between 18 and 25 years of age. From the first

these schools gave instruction in land surveying, agricultural chem-

istry, and other sciences underlying the practice of agriculture; but

when agriculture developed and increased in importance this ])rovi-

sion ])r()ved inndequate, and hence arosc^ a necessity for the cstablisli-

ment of purely agricultural schools.
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(3) The agricultural schools, which are branches from the high

schools, having agriculture and the natural sciences for the principal

subjects of instruction. There are now 44 of these schools, 14 main-

tained entirely separate from the high schools, 1 a separate dairj^

school, and 29 associated with high schools. Admission to these

schools is limited to persons from 18 to 25 3"ears of age who have had

at least one year's experience in practical farming. A demonstration

station is connected with the agricultural school at Dalum and experi-

ment stations with those at Ascov and Lyngby.

(4) The Royal Veterinary and Agricultural Institute at Copenhagen,
which enrolled during the year preceding the visit of the commission

about 300 students, 130 of whom were students m agriculture proper,

while the remainder were students of forestry, horticulture, land sur-

veying, and veterinary science. State aid to the Royal Veterinary
and Agricultural College amounted in 1904 to $71,780, and to experi-

ment stations and demonstration fields to .$14,550. The people's

hign schools and agricultural schools were also aided bv the Govern-

ment to the extent of $37,345.

FRANCE.

The French ministry of agriculture issued a decree December 20,

1905, establishing a professional dairy school at Surgeres (Charente-

Inferieure), under the direction of M. Dornic, director of the dairy
station at that place. A winter school of agriculture has been

established at Troyes (Aube). The course of study is to extend

over two wmter terms running from November to March. This

year, however, the school did not open until January 3. A poultry

husbandry school has been established at Gambais ( Seine-et-Oise) ,

and opened its doors for the first practical course of three months

February 1.

A school of agriculture has been established at Hennebont (Mor-

bihan) ,
which is well equipped with land for demonstration purposes,

orchards, domestic animals, and other agricultural material.

GERMANY.

The enrollment of students for 1905 in a number of German insti-

tutions showed a large increase over the enrollment for 1904. At the

Agricultural High School in Berlin there were enrolled for the winter

term 893 as compared with 865 in 1904; at the Agricultural Academy
at Bonn 501 as compared with 422 in 1904, and at the University of

Breslau the agricultural students number 140 as compared with 129

in 1904. ,

A chair of fishery and fish breeding has been established at the

Agricultural High School of Berlin and wdll be occupied by Dr. P.
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Scliiemenz, director of the Miiggelsee Biological Station, which now
becomes a department of the Agricultural High School.

An agricultural winter school was opened December 1, 1905, at

Seelow, under the direction of Doctor Weiss.

The first agricultural continuation school in the Province of Bran-

denburg, Germany, was opened at Jessern November, 1905, and

continued until the end of March. Fourteen students were in

attendance, and the liigh grades which the}" maintained in the

exammations at the close of the term indicated that the experiment
was entirely successful. The subjects taught were chemistry, soils,

fertilizers, and feeding. It is planned to supplement the winter

courses by vSunday afternoon lectures during the summer months,
and to keep some oversight of the students in their practical work at

home. The school was opened at the request of sons of property
owners in Jessern and Goyatz, who also bore the cost of instruction.

AUSTRIA.

In Austria a people's liigh school, similar to the people's liigh

schools in Denmark, is maintained at Otterbach, near Schiirding, by
George Wieninger, president of the local agricultural society, who
meets all expenses of the institution except the salaries of nonresident

lecturers, which are paid by the State. The equipment of the school

includes a model farm, museum of agricultural, natural science, and

ethnographic specimens, a large auditorium, and a library. Free

lectures and demonstrations have been given since 1845, and since

1890 thirty-two of these have been given each jea,r. These lectures

and demonstrations are given on Sunday and are attended annuall}''

by from 3,000 to 4,000 farmers and farmers' sons who can not attend

school. The object of the lectures is to assist in the general instruc-

tion of the rural population and to <lifl'use special knowledge concern-

ing modern agricultural methods. Those who attend 100 lectures

receive a diploma; those who attend 200, a silver medal, and those

who attend .SOO, a gold medal. Lectures are given on potatoes,

fertilizers, forestry, science, and agriculture, diseases of digestive

organs, the herd book in animal husbandry, sugar as food, etc. In

addition to these Sunday lectures short courses of from one to two
weeks are offered in feeding, distilling, bookkeeping, poultry culture,

dairying, and in normal work for teachers.

A meadow culture school was opened at Eger >s\)vember 1, 1906,

which is temporarily in charge of Franz Lindner, director of the

agricultural school at Eger.

HUNGARY.

New regulations for the Royal Hungarian Horticultural School at

Budapest proN'idc that only a]")])]icants 20 years old or moio, wlio liave
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finished the sixtli grade in pubHc schools and have had one year of

practical experience in gardening, can be admitted. Among the

technical subjects taught in the course are garden architecture,

machines and implements, landscape gardening, garden management,

agriculture, farm economics, and farm law.

The Agricultural Academy at Magyar-Ovar is so crowded that it is

recommending students to go to other agricultural academies in

Hungary where the qualifications for admission to the Magyar-Ovar

Academy \nll admit them to the second year.

AUSTRALIA AND NEW ZEALAND.

The Queensland, Australia, department of agriculture has inaugu-
rated a system whereby young men who find it impracticable to

attend the Agricultural College at Gatton are given the opportunity of

gaining an insight into farming at the Hermitage State Farm, Warwick.

The New Zealand department of agriculture is encouragmg the

introduction of agriculture into the primary schools of that country.

The biologist of the department has been conducting experiments
for several years in connection with the Mauriceville West Primary
School in teaching the elements of agricultural science and school

gardening. In his report on the school-garden work, he says : "The
time allotted to this work is two hours per week, and it has been found

that not only does it not interfere with the effective teaching of other

subjects, but it is actually an assistance, providing, as it does, addi-

tional subjects for composition exercises, increasing the pupil's

powers of observation and inculcating habits of neatness and methodi-

cal arrangement."
SOUTH AFRICA.

In Natal, South Africa, the Cedara School of Agriculture, which was

opened to students in the spring of 1906, provides a two-j^ear practical

course in which students spend about four days a week in practical

work in the field and workshop, and the remainder of the tmie in the

study of such subjects as forestry, horticulture, dairying, veterinary

science, entomology, agricultural chemistry, mathematics, bookkeep-

ing, and surveying. The school is provided \\dth a new building con-

taining two stories and a basement, the latter devoted to laboratories,

kitchen, etc., the first floor to dining hall, library, and offices, and the

second floor to dormitories and a large lecture hall.

A farmers' reading course in practical agriculture for the farmers

of South Africa is to be given under the supervision of William P.

Brooks, director of the Massachusetts Station. The course will be

covered in Brooks' Agriculture, Volumes I and II, and the student

will be guided in his studies by a large syllabus of over 60 pages, con-

taining lesson assignments, helpful suggestions, directions for experi-

ments, and over 2,000 questions on the lessons.
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The government of Cape Colony is establishing the South African

School of Forestry at Tokai, to provide a course of instruction for

training young men for practical and scientific work in South African

forestry. Provision is being made for ten resident students at Tokai,

who will be received from the South African College and other similarly

equipped institutions in the colony after havmg completed the

theoretical work in forestry.

The Botanical and Agricultural Department of the Gold Coast

provides annually an elementary course in theoretical and practical

agriculture at the Aburi Garden to train teachers in agriculture for

the public schools. The department also maintains apprenticeships

to prepare young men for subordinate positions in the department or

for overseers of farms and plantations.

BOLIVIA.

The Bolivian ministry of colonies and agriculture has issued an

elementary text-book of agriculture for the primary schools of that

country. It contains chapters on the nature of soils, preparation of

soils, tillage ex])eriments, influence of climate, irrigation and fertilizers,

seed time and harvest, cereals, legumes, root crops, forage plants,

textile plants, sugar plants, dye plants, oil-producing and aromatic

plants, arboriculture, zootechny and breeding, and agricultural

machinery. The last two subjects are treated with great brevity,

occupying only two and one-half pages of the pamphlet.

BRITISH WEST INDIES.

Instruction in agriculture in Antigua, British West Indies, includes

lessons at the grammar school in agricultural science and practical

work in the school garden. It is claimed that pupils pursuing such a

course are able upon leaving school to deal much more intelligently

and successfully with agricultural problems than those who have no

such training. Attention is also given at the grammar school to the

training of teachers for giving some instruction in agricidtural subjects
in the elementary schools. With this object in view courses of lectures

on the elements of plant physiology and on tropical hygiene have been

given to the teachers of the elementary schools of the island and to the

students of a female training college in Antigua. The importance of

school garden work is also emphasized. At the ]irosent time 72 boys
are taking the work in agricultural science and 40 teachers are pursuing
the training courses.

CANADA.

Sir William ^Macdonald, who established ^lacdonald College at

St. Anne de Bellevue, near Montreal, has deeded ihe ])r()])erty to

McGill University and pro\ided an endowment of $2,000,000, besides
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the plant. A main building, buildings for agriculture and horticulture,

for chemistry and physics, for biology and bacteriology, are in process

of construction, together with a boys' and a ghls' building, a horti-

cultural barn, and a power house.

All of the buildings are substantially built of brick, iron, and con-

crete, with partitions of fireproof hollow tile and floors of concrete with

wood laid on top in certain of the rooms. The walls are lined inside

with hollow tiles, so as to give a dead air space. The construction is

very thorough m every respect. The buildmgs are to be heated from

a central heating plant, with a comprehensive ventilating system.

Several of them are connected by underground passages, to be used in

bad weather. It is expected that the buildings will be ready for

occupancy in the fall of 1907. They will provide accommodations for

about 400 pupils
—175 men and 225 women. The school has a farm

of about 560 acres, a part of which is in cultivation. One of the

farms purchased was provided with large barns for cattle, and con-

siderable stock is being kept there. The college will have a large

poultry plant and extensive rooms for showing agricultural machinery.
In addition to training boys and girls for farm life, a regular normal

department will be conducted for the traming of teachers, with a

special view to providing persons suited to teaching elementary

agriculture, nature study, and the like. Although affiliated with

McGill University, the faculty of the college will dictate as to the

courses except such as lead to degrees.

EDUCATIONAL WORK OF THE ASSOCIATION OF AMERICAN AGRI-

CULTURAL COLLEGES AND EXPERIMENT STATIONS.

The twentieth annual convention of this association was held at

Baton Rouge, La., November 14-16, 1906. President M. H. Buck-

ham in his annual presidential address made a plea for placing

greater emphasis upon the liberal and '' humanistic" culture studies

in the curriculum, as a means of preventing narrowness and crude-

ness of thought and character. Such training, 'it was believed,

should take the form of instruction in foreign languages, literature,

history, economics, philosophy, and especially ethics and religion.

Even though the function of the land-grant colleges is to produce
industrial experts, the speaker held that they should graduate liber-

ally educated experts, men who laiow one subject thoroughly and

many fimdamentally. ''The great problem of the higher education

now before us is how to integrate specialism with the totality of which

it is a part;" and each college was urged to see that its strongest

emphasis is put "upon what in any and every educational institution

is its main object and should be its highest ambition and satisfaction

and glory
—its human output."
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The report of the bibhographer, Dr. A. C. True, consisted of a hst

of books written by agricultural college and experiment station

officers. The list included 385 titles of books, the work of 195 men
and women now or at one time connected with agricultural colleges

and experiment stations. Books on practically all phases of agri-

culture and allied gciences were represented in the list, showing the

large and creditable contributions of the colleges and stations of

this country to the literature of scientific agriculture in its more

finished and permanent form.

The committee on instruction in agriculture presented a short

report through its chairman. Dr. A. C. True. A series of illustra-

tive exercises, covering the general principles of the subject of agron-

omy, is being published by the Office of Experiment Stations, and

will be followed by similar publications covering other branches of

agriculture.

The committee has organized subcommittees on secondary courses,

on courses in home economics, and on courses in rural engineering.

The subcommittee on secondary courses has in preparation a syllabus
of a course for use in the regular public high schools, and a series

of lessons and practicums showing more fully the character and scope
of this course, which it is expected will be published through the

Office of Experiment Stations. The subcommittees on courses in

rural engineering and on home economics have been engaged in

studying the existing status of such courses in the land-grant colleges

as a preliminary.
Tlie report of this committee was followed by a length}^ discussion

in which the interest of the association in this work was brought

out, and its desire for the earl}^ publication of the results of the

committee's studies for use in connection with various grades of

agricultural instruction was expressed.

The report of the committee on graduate study was presented by
Director L. II. Bailey (see Graduate Scliool of Agriculture, p. 236).

The report of the committee on extension work was presented by
President K. L. Butterfield. This report defined extension teaching
in agricuhurej and grouped the various forms of extension work

under six heads. The main part of the report consisted of a sum-

mary of the present status of agricultural extension teaching in this

countr}^, on the basis of a circular letter which was widely sent out.

The committee recommended that each colU^ge establish as soon as

practicable a department of extension teaching in agriculture, coordi-

nate with other divisions of the agricultural work and in charge
of a competent director, and that pending such action a faculty
committee be maintained to study the problem.
A more extendcHl account of tJie work of tliis conniiiltee is given

in the report of the Farmers' Institute Specialist of this Office (p. 314),
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who at the request of the chairman of the committee was designated
to act as secretary of the committee.

Mr. L. A. Kalbach, representing the Commissioner of Education,

gave a paper showing the relation of the Bureau of Education to

the land-grant colleges and the growth of these institutions during
the past ten years.

The association placed itself on record as strongly in favor of

adequate appropriations to the Office of Experiment Stations to

enable it to enlarge its work upon agricultural education, the details

of the various forms of agricultural extension teaching, and to assist

the different institutions to organize this form of work; and of

increased Federal appropriation for education in agriculture and

mechanic arts along the lines of the appropriation under the second

Morrill Act. The executiv^e committee was instructed to consider

the advisability of the association meeting at least once in four years
in connection with the National Educational Association.

The section on college work and administration considered three

main topics: (1) Administration of the land-grant colleges
—

organiza-

tion and classification of the instructional force, ccmtrol of student

activities, and student labor; (2) relation of the land-grant college

to the public school system, to the agricultural industries, and to

the mechanical mdustries, and (3) curriculum of the land-grant col-

lege
—

study of home economics in the land-grant college, the short

practical course, its place and importance, and agricultural extension.

J. L. Snyder, of Michigan, discussed the organization and classi-

fication of the instruction force, and E. B. Andrews, of Nebraska,
the control of student activities, including such matters as students'

fuiances, athletics, and social functions. R. W. Stimson, of Connec-

ticut, read a paper on student labor, in which he reviewed the history

of this phase of college work and noted an unmistakable tendency
toward labor for educational exercise rather than for the production
of a finished product. D. B. Purinton, of West Virginia, B. O.

Aylesworth, of Colorado, and others, discussed the relation of the

land-grant college to the public school system, the discussion bringing
out the fact that the colleges generally are confronted with demands

for assistance from the public schools, and owe a duty to these schools

largely in the direction of helping them to develop courses related to

the occupations of the people in rural communities. W. A. Henry,
of Wisconsin, discussed the relation of the land-grant college to the

agricultural industries, and developed a strong argument for the

definite organization of extension departments in these colleges.

This was further emphasized by J. C. Hardy, of Mississippi. The

relation of the land-grant college to the mechanical industries was

treated by A. B. Storms, of Iowa, in a paper dealing largely with the

work begun and proposed by the engmeering experiment station of
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Iowa College. Miss Isabel Bevier, of Illinois, talked on the subject

of home economics in the land-grant college, approaching the subject

from the standpoint of the home and its needs. She stated that the

development of suitable courses of home economics is limited at the

present time only by the resources of the institution, the ability, tact,

skill, and wisdom of the people in charge of the work, and the attitude

of mind of colaborers in the institution.

THE GRADUATE SCHOOL OF AGRICULTURE.

The second session of the Graduate School of Agriculture was held

at the college of agriculture of the University of Illinois, July 2-28,

1906. Dr. A. C. True, Director of the Office of Experiment Stations

of the United States Department of Agriculture, was again selected

as dean of the school, and Prof. Eugene Davenport, dean of the college

of agriculture of the University of Illinois, acted as registrar.

The opening exercises of the school were held on the evening of

July 4, when the school was welcomed to the university by Dr. T. J.

Burrill, vice-president of the university. Prof. L. H. Bailej^ presided
and made an address in which he pointed out the need of a compre-
hensive system of agricultural education comprising institutions or

departments for research, graduate study, college courses, extension

work, and secondary and elementary courses. The graduate school

is needed to aid in the more complete establishment of such a system
and to stimulate workers in our agricultural institutions to more

thorough study and research.

A paper by Dr. H. W. Wiley, Chief of the Bureau of Chemistry of

the United vStates Department of Agriculture, was also presented, in

which the meager opportunities for study along agricultural lines in

preparation for the doctor's degree at our leading universities were

shown. These were contrasted with the wider opportunities for such

work offered in the German universities and the greater extent to

which advanced study in agricultural lines is encouraged. Doctor

Wile}^ declared that "there are no problems of a strictly scientific

character which at the present time have more intimate relations to the

welfare of the people than those which are connected with agriculture.

The field of research also in this region is more fruitful, the number of

prol)lcms greater, and the o])portunities for discovery wider than in

almost any other field of scientific investigation. The establishment

of agricultural colleges and experiment stations is giving proper train-

ing to a vast body of young men, many of whom ought to enter the

university and ccmtinue the studies of their college days.
* * *

What the friends of agricultiu^e should ask is that in the future our

great universities should recognize agricultural science as one of the

leading branches to which attention should be paid in graduate
studies."
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Dr. A. C. True gave a short history of the graduate school and

pointed out the great development of agricultural education and

research in this country since the first session of the school was held

four years ago. The following statements are taken from his address:

THE GRADUATE SCHOOL OF AGRICULTURE—PAST AND PRESENT.

The Graduate School of Agriculture originated in the mind of Prof.

Thomas F. Hunt, then dean of the college of agriculture of the Ohio

State Universit}^. His plan for such a school received the cordial

approval of the president of the universit}^ Dr. W. O. Thompson,
and on the recommendation of these two men the board of trustees

of the university took action in April, 1900, in favor of the establish-

ment of the school and generously made provision for its financial

support. The plan for this school was presented by the president of

the university to the Association of American Agricultural Colleges
and Experiment Stations at its annual convention in November, 1900,

when the matter was referred to its executive committee. At the

convention of 1901 this committee reported favorabl}^ on the plan
and recommended that if the success of the session seemed to justify

the continuance of the school, it be made a cooperative enterprise

under the control of the association. This action of the executive

committee was indorsed by the association. The Secretary of Agri-

culture, Hon. James Wilson, also expressed his cordial approval of

the movement for the establishment of this school, and, acting on his

advice, the Director of the Office of Experiment Stations consented

to act as dean, and other officers of the Department became mem-
bers of its faculty.

The first session of the school was held during the month of July,

1902, in Townshend Hall, the substantial and well-equipped agricul-

tural building of the Ohio State University, where were illustrated

the most improved apparatus for instruction in soil physics, dairying,
and other agricultural subjects. Besides the live stock of the uni-

versitv farm, leading; breeders of Ohio furnished choice animals for

the stock-judging exercises.

Courses were offered in agronomy, zootechny, dairying, and breed-

ing of plants and animals. General problems of agricultural science

and pedagogy were discussed at the inaugural exercises and at Sat-

urday morning conferences. Among the topics thus treated were the

history of agricultural education and research in the United States,

the organization of agricultural education in colleges, secondary

schools, nature-study courses, correspondence courses, farmers' insti-

tutes, and various forms of university extension, what constitutes a

science of agriculture, methods and value of cooperative experiments.

Through social assemblies, visits to typical Ohio farms, and much
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informal discussion wherever the students met together, the educa-

tional influences of the school were greatly extended.

The faculty consisted of 35 men, of whom 26 were professors in

agricultural colleges, 7 were leading officers and experts of the United

States Department of Agriculture, and 2 were officers of the New
York State Experiment Station.

Seventy-five students were in attendance. These were drawn
from 28 States and Territories, including such widely separated

regions as Maine, Oregon, California, New Mexico, and Alabama.
There was one student from Canada and one from Argentina. There

was also one woman, and the colored race was represented by teachers

from the Tuskegee Institute and the agricultural college at Greens-

boro, N. C. Twenty-seven of the students were professors or assist-

ant professors in the agricultural colleges, 31 were assistants in the

agricultural colleges and experiment stations, 9 were recent college

graduates, and 8 were engaged in farming.
The success of this first session was so marked that the continuance

of the school was deemed advisable, but various causes have pre-
vented the holding of the second session until the present year. At
the convention of the Association of American Agricultural Colleges

and Experiment Stations held at Washington, D. C, in November,
1905, the association voted to assume responsibility for the graduate
school and committed its management to the standing committee on

graduate study. This committee promptly accepted the invitation

of the trustees and president of the University of Illinois to hold the

second session here and took measures for the organization of a

faculty and programme.
The honorable Secretary of Agriculture again expressed his inten-

tion to cooperate cordially in furthering the interests of the school.

Acting on his advice and at the invitation of the committee on gradu-
ate study, the Director of the Office of T^iXperiment Stations con-

sented to act again as its dean, and to assemble a faculty. The dean
of the college of agriculture at the University of Illinois consented to

act as registrar, and as the representative of the university has

attended to all the local arrangements for the school, its advertising,
and the registration of students.

Under present conditions, therefore, the Graduate School of Agri-
culture is truly a national institution conducted by the Association

of jfVmerican Agricultural Colleges and Experiment Stations, but

with the cooperation for this second session of the Department of

Agriculture and the University of Illinois. Its board of management
is the conuuittee on graduate study of the association, consisting of

Prof. L. II. Bailey, of Cornell University, Xew York, chairman;
Dr. II. P. Ariiisby, of State College, Pennsylvania; President M. II.

Buckliam, of the University of \'ermont; President R. II. Jesse, of the
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University of Missouri; President W. O. Thompson, of Ohio State

University, and President Brown Ayres, of the University of

Tennessee.

The school is supported by the vohmtary contributions of some

thirty of the colleges included in the association, by matriculation

fees, and by funds granted for this session by the board of trustees

of the University of Illinois. The university also freely gives the

school the use of its buildings and equipment, and the services of its

officers, including especially members of the staff of the agricultural

college and experiment station. The faculty has been gathered from
the United States Department of Agriculture, the University of

Illinois, and other universities and colleges in some twenty States.

Since the duration of the session is short and the funds of the school

are limited, no attempt has been made at either session to offer

courses in all branches of agriculture. The plan on which the school

is organized contemplates the holding of different sessions at different

institutions. It has heretofore been thought well to take advantage
at each session of the special facilities afforded by the institution at

which that session is held. At Ohio State University courses were
therefore given, as stated above, in agronomy, plant and animal

breeding, zootechny, and dairying. At the present session courses

will be given in agronomy, horticulture, plant and animal breeding,
and zootechny. Special stress will be laid here on matters relating
to the culture of plants adapted to the Mississippi Valley and the

Great Plains, and the production of animals for beef.

Whatever the agricultural college and experiment station of the

University of Illinois has to offer to advanced students along these

lines will, it is hoped, be utilized to its fullest extent by the members
of this school. And we shall hope also to derive much of inspiration
and profit from the environment of this university and the great

agricultural State in which it is located.

As stated in its prospectus,
'

'the purpose of the Graduate School

of Agriculture is to give advanced instruction in the science of agri-

culture, with special reference to the methods of investigating

agricultural problems and teaching agricultural subjects." It is

expected that the grade of instruction will be thoroughly postgrad-

uate, and no attempt will be made to meet the needs of undergrad-
uates or popular audiences. As a rule it is expected, therefore, that

the students will have at least completed a college course and taken

a bachelor's degree, but all persons will be admitted to the privileges
of the school who bring convincing evidence of their fitness to engage
in its work.

Meeting in the halls of this great university, we expect to conform

to the professional and ethical code, which, though unwritten, is

bmding on all teachers and students m a graduate school in any
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branch of human learning. This code, we take it, is briefly compre-
hended in a few principles, among which are absolute adherence to

truth as each man sees it, perfect freedom of opinion and utterance

within the bounds of decency and common sense, and individual

responsibility and credit for whatever of new thought each man can

justly claim as his own. Within these limits we care not how many
different or apparently conflicting theories or interpretations of fact

may be offered here. In the arena of debate there is to be a free field

and no favor. We hope the intellectual tilting here will be as serious

and earnest as were the combats of mailed horsemen in the days when

"knighthood was in flower" and men's lives were at hazard in the

tournaments. But afterwards may there be a real truce of God, with

Truth in full possession of the field.

The time is too short to expect systematic courses of instruction,

but there should be opportunity for the discussion of many points

along advanced lines where there is yet room for more than one con-

clusion, the suggestion of new problems for investigation, the reveal-

ing of better methods of research and instruction. We shall hope to

consider also to a certain extent some of the broader problems con-

nected with the .more definite formulation of a science of agriculture

and the more effective organization of an American system of agri-

cultural education and research.

In taking up the work of this session of the Graduate School of

Agriculture it is well for us briefly to review the past and to consider

the present status of the movement for agricultural education in this

country. Our agricultural colleges have already begun to celebrate

their semicentennials, though it will not be until next year that the

first one actually to open its doors to students—the Michigan Agri-

cultural College
—will have rounded out a full fifty years of operation.

Much time was spent in getting these institutions into effective run-

ning order, and for many years agricidtural instruction went little

further than the teaching of the sciences related to agriculture.

Then came the establishment of the agricultural experiment stations

as departments of these colleges, and for more than a decade the

chief emphasis was laid on the work of the stations as discoverers of

new knowledge and purveyors of information to the farmers.

Thus it came about that the twentieth century opened before the

agricultural colleges realized in any broad way that there was a real

science of agriculture on which could be based a comprehensive sj'stem

of agricultural education and research. Only a few of our colleges

had opened their eyes to the fact that largely through the work of the

experiment stations and the Department of Agriculture a new science

had been created when the first session of the graduate school was

opened in 1902. The movement for the reorganization of these col-

leges on the basis of agriculture itself had only begun. The professor
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of agriculture was jn many institutions still the lone representative of

the great science and industry, which as a subject of college mstruc-

tion should be divided into many branches, each worthy of the undi-

vided attention and best energies of first-class specialists. The equip-
ment of these colleges in agricultural lines was equally meager, and
it was thought a remarkable thing at that time that the universities

of Ohio and Illinois had just erected agricultural buildings which in

size and architecture compared well with those devoted to natural

science, engineering, and the so-called humanities. It was natural,

therefore, that at the first session of the graduate school much stress

should be laid on the formulation of a science of apiculture, on

specialization in teaching and research in agricultural lines, and on
the need of adequate equipment in the way of buildings, apparatus,
illustrative material, etc.

It is of course impracticable to measure the influence of this school

on the progress of the movement for the betterment of agricultural
education m this country, but it is believed that it has been an
influential factor in promoting this cause.

Statistics showing the development of our agricultural colleges

during the past five years are necessarily incomplete, and may in

some respects be misleading, but some of them are interesting and

significant. In 1901 it was reported that the number of agronomists
in these colleges was 3; in 1905 there were 42; in 1901 there were
21 animal husbandmen, and in 1905 there were 62; in 1901 there

were 2 poultry husbandmen, and in 1905 there were 9; in 1901 there

were 57 dairymen, and in 1905 there were 58; in 1901 there were 3

rural engineers, and m 1905 there were 15; in 1901 there were 8 for-

esters, and in 1905 there were 18; in 1901 there were 71 horticultur-

ists, and in 1905 there were 83.

In the field of rural economics in 1901 there was a lecturer in farm
law at the Massachusetts Agricultural College and an instructor in

farm accounts and business methods at the Connecticut Agricultural

College; in 1905 there were, in addition to these, an instructor in

accounts and a professor of farm mathematics at the Minnesota

Agricultural College; professors of rural economics at the Nebraska,
New York, and Ohio colleges of Agriculture, a professor of rural

sociology at the Rhode Island Agricultural College, and a professor
of irrigation law at the Colorado Agricultural College.

In 1901 extension work was recognized in five institutions by seven

officers who gave a portion or in some cases all of their time to this

work; in 1905 nine institutions had definitely organized extension

departments manned by nineteen officers.

In material equipment the agricultural colleges and experiment
stations have made remarkable gains since the first session of this

294b—07 16
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oraduate school in 1902. Proo;ress in this direction has affected the

institutions in all parts of the country Only a few of the more

notable buildings recently erected will b Aientio.ned here. Wisconsin

has completed an agricultural building costing $175,000; South

Carolina one costuig $50,000; North Carolina one costing $100,000;

Nebraska one costing $65,000; Kansas and Mississippi have put up

large science buildings corresponding in general uses to agricultural

buildings. New York is now putting $250,000 into an agricultural

building at Cornell University, and Pennsylvania has erected a splen-

did dairy building which is to form one wing of a large agricultural

building, the completion of which will involve the expenditure of

$150,000 more; Alrginia is constructing agricultural buildings costing

$165,000; Idaho, $60,000. Many special laboratory buildings have

been erected. For example, at the Iowa State College a farm me-

chanics building, a two-story judging pavilion for agronomy and

animal husbandry, and a $60,000 dairy building; in Kansas a dairy

building; in Massachusetts a $40,000 horticultural building; in

Michigan a $30,000 bacteriological laboratory; in Minnesota a live-

stock building combining judging pavilion, offices, class rooms, and

stables; in Nebraska a farm engineering building and a creamery

building. Here in Illinois the great agricultural building completed
six years ago is now being remodeled to provide larger class rooms

and laboratories to accommodate the increased number of students;

special buildings for work in agronomy, horticulture, and animal hus-

bandry have been erected and a farm mechanics'
building

is being

constructed. In Arkansas where the State University has been slow

to recognize the claims of agriculture a college of agriculture has been

organized this year and substantial buildings for general agriculture

and dairying have been erected on the university campus. Seven-

teen years ago Oklahoma was opened to settlement and is now
admitted to Statehood. In that period a strong agricultural college

and experiment station has been built up and, in addition to other

good buildings, a special agricultural building costing $05,000 is near-

ing completion. In order to have the head of the institution m the

right environment, the president's offices have been located in this

building.

Since coming here I have received a note from President Wheeler,

of the University of California, in which he says: "We have received

a bequest of 5,500 acres of superb land near Fresno from Theodore

Kearney, altogetiier worth, deducting all encumbrances, not less than

$750,000. This is for agricultural (experimentation. The field is a

great one and worthy the best talent." I know some institutions

that would take llunr chances with an eartlujuake if a thmg like this

would follow in its wake.
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The courses of instruction in agriculture in man}^ institutions have

been greatly broadened and strengthened. The requirements for

admission and graduation in four-j^ear courses have been raised;

more ample provision for short courses has been made and these

courses in a number of States have been surprisingly popular; grad-

uate courses in agriculture leading to a master's degree are now
offered in thirty-five States and agricultural studies are recognized
as appropriate for candidates for the degree of doctor of pliilosophy

in seven States.

During the past four years research work in agriculture has also

made great advances. The funds available for this work have been

greatly augmented. In the United States Department of Agriculture
the funds devoted to research have more than doubled; the States

have greatly increased their appropriations to the experiment stations,

so that last year the income of the stations from sources within the

States was greater than that derived from the Federal Government

under the Hatch Act, and on March 16 of the present jear (1906)

Congress passed the Adams Act, which immediately adds $240,000 to

the income of the stations, an amount to be increased by $96,000 each

year for five years, after which it will continue annually to the aggre-

gate amount of $720,000. The stations have greatly extended their

work and their influences in many directions. On one side they are

touching more closely and fully than ever before the varied practical

interests of the farmers through their publications and through

cooperative and demonstration experiments in numerous localities;

on the other side they are increasing and strengthening their more
elaborate scientific and original researches into the real nature and

causes of agricultural problems. And it is a notable indication of the

wide public appreciation of the importance of thoroughly scientific

investigations in behalf of agriculture that Congress has limited work
under the Adams Act to" original research in agriculture.

Meanwhile the movement for popular agricultural education has

made rapid strides. The farmers' institutes have spread out to every
State and Territory and even to our possessions beyond the seas, and

the attendance was increased last year by over 150,000 persons.

Secondary schools of agriculture have been organized in a number of

States. The teaching of elementary agriculture in the public schools

is now authorized by law in over thirty States. Teachers in large

numbers are studying agriculture in agricultural colleges and normal

schools. The problems of agricultural education are now seriously

discussed in the National Educational Association, and in State,

county, and local teachers' associations and institutes, throughout the

land.

This second session of the Graduate School of Agriculture is, there-

fore, held at a very interesting and important juncture in the history
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of agricultural education in the United States. The long struggle

for the adequate recognition of agriculture in colleges and universities

is essentially won. The influence of our leading agricultural insti-

tutions is now being felt in every quarter of our land. A healthful

competition to secure the best men and facilities for agricultural

instruction and research is rapidly spreading among the States. A
narrow and illiberal policy toward agriculture on the part of college

authorities is now possible only where college trustees and presidents

do not often get beyond their oa\ti door^^ard. College professors who

do not recognize the validity of the claims of agriculture to good stand-

ing in college and university programmes thereby proclaim themselves

mossbacks.

The effort for the introduction of agriculture into the public

schools has reached the point where educators generalh' admit the

importance and desirability of such an enrichment of school pro-

grammes. The great body of school officers and teachers is rapidly

awakening to the fact that the ideals of education have actually so

far changed that studies in nature and the industries are now to be

considered essential parts of primary and secondary education, and

that if this is so agriculture in some form must be brought into the

public schools in both rural and urban communities. The questions

which remain to be answered relate to the details of carrying out the

conceded principles, including such matters as the extent of agricul-

tural instruction in secondary and primary schools, methods of

teaching, preparation of teachers, etc. '

The rapid growth of popular appreciation of the value and impor-
tance of agricultural education and research is putting a heavj^

responsibility on the leaders of agricultural progress in this coun-

try. It is no longer so much a question of stimulating public interest

in agricultural education as of guiding a rapidly accumulating

public opinion along the safest and most beneficial lines. The
friends of agricidtural education and research have aroused popular

expectations to a high pitch. Tlie most important question now

is. Can they meet these expectations? Will it be possible to seciu-e

and maintain an adequate supply of well-trained and efficient

leaders and workers in this great cause? Some recent events have

reminded us painfully that the older generation of leaders, the men
who in large measure have made the science of agriculture, and

given agricultural institutions their })resent form, is even now begin-

ning to pass away. Can we be assured that Iheir equals or superiors

will be found to l(>a(l the divisions of the much greater army of

agricultural progress in the days to come? With the development
of the science of agriculture and its practicnl applications, leadership

in agriculture is a nuich mor(> specialized pui-suit than it has been in
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the past. These are some of the classes of agricultural leaders

which our age demands:

(1) Men capable of organizing and managing large and complex
agricultural institutions, such as the National and State departments
of agriculture, agricultural colleges, and experiment stations.

(2) Agricultural scientists capable of inaugurating and conduct-

ing the higher research.

(3) Men combining scientific accuracy with practical judgment
and thus able to conduct experiments of a more practical character.

(4) Men and women combining scientific and practical knowledge
of agriculture with pedagogical knowledge and aptitude to formu-

late and conduct agricultural courses in colleges and schools.

(5) Men combining scientific and practical knowledge of agri-

culture with ability to attract and instruct adult farmers and others

in popular assemblies.

(6) Men combining scientific and practical knowledge of agricul-

ture with business ability which will enable them to achieve success

as progressive farmers and farm managers.

Turning from the workers to the subject-matter on which they

work, we find a host of general and special problems pressing for

solution. Leaving to specialists in the graduate school and else-

where the consideration of particular topics, we may appropriately
call attention to a few of the general matters in regard to which this

school should have somewhat to say. In agricultural research, for

example, there is just now urgent need of a clear definition of the

problems requiring investigation. This has been brought out in a

striking way in the correspondence which the Office of Experiment
Stations has recently had regarding lines of work which may be

appropriately conducted under the Adams Act. In many instances

the plans of work presented not only fail to make any clear distinc-

tion between original research and verification or demonstration,
but also do not set forth in a definite way the nature and scope of

the problems, the solution of which is projected. This is not strange.

The science of agriculture is new and President Woodward of the

Carnegie Institution, who is having much experience in such mat-

ters, tells us that the newer the science the less sharply defined are

its problems. For this reason while the Carnegie Institution has had

little difficulty in securing definite proposals for work in old sciences,

such as astronomy and physics, it has had much trouble in determin-

ing what ought to be done in new sciences, such as anthropology.
But if this is so, it does not relieve the workers in the newer sciences

from the obligation to study deeply the nature of the subjects on

which they are working and to make serious efforts to define the

problems which they propose to investigate. Unless the work of

research has a definite aim it is most likely to miss the mark.
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There is also great need of the institution of more studies wliich

will seek to determine causes and general principles or which Avill

have for their aim the improvement of methods and apparatus.
In agricultural education much remains to be done to perfect the

pedagogic form of courses of instruction, to devise better methods of

instruction, and to prepare suitable apparatus, text-books, manuals,
and illustrative material. In such subjects as rural engineering and

rural economics and sociology' almost the whole pedagogic system
remains to be worked out.

This graduate school seeks to impart a helpful stimulus to the

whole movement for agi'icultural education and research. ^Vhile

systematic courses of instruction can not be given, the meeting

together for a month of a considerable number of our leading and

mature agricultural investigators, teachers, and experts with the

most active college and station Avorkers of the rising generation

gives an unequaled opportunity for the formal and informal discus-

sion of the principles and methods of work in agricultural science, as

well as of the ways and means for promoting the general cause of

agricultural education. Our experience at Columbus shows that

the waves of thought and action set in motion at the gi'aduate school

go out in ever widening circles and usefull}" agitate even the outer-

most boundaries of our great and growing system of agricultural

bureaus, experiment stations, colleges, and schools.

The second session of this school is held under most auspicious
circumstances. Not only is the local environment delightful and

inspiring but the conditions prevailing in the great industry on
whose behalf our efforts are made are also ver}" encouraging. Ameri-

can agriculture is enjoying unprecedented prosperity, and under com-

petent leadership this prosperity bids fair to be permanent. Bright
and capable men are awakening to the fact that in agriculture is to

be found (1) the best chance for individual initiative in business

and (2) a good opportunity for the profitable use of capital on a rea-

sonably large scale. High land values require better business methods
and more intelligent and scientific practice. The relative scarcity of

farm labor is compelling landowners to study more carefully the best

methods of utilizing tlieir land. Increase in farm values is producing

great hiterest in the reclamation of land b}^ irrigation, drainage, and
better tillage. Public interest is more widespread than ever before

in plans for the betterment of agricultural conditions, the proper

adjustment of population to the land, and hygienic methods of pre-

paring food supplies for consumption.
There is on all sides a growing sense of the importance to the public

health and welfare of the preservation of our forests, the utilization

of our deserts, the drainage of our swamps, the maintaining of high

productiveness of our arable lands, the cleaning and adornment of
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our villages and cities, the beautification of our homes. Good

fanning, horticulture, landscape gardening, and forestry, i. e., agri-

culture in some of its various branches, is more and more attracting
the attention of dwellers in both country and city and becoming in

some measure the pursuit or the desire of all our people. Our agri-

cultural institutions are therefore justly regarded as the helpful

agents of our whole nation and not merely as the promoters of the

interests of a special class. The influences that proceed from this

graduate school may well then be of interest to all classes of our

people, and we who work here may well congratulate ourselves

because we are dealing with matters now generally recognized as of

fundamental importance to this great country, the anniversary of

whose birth we are celebrating to-day.

WORK OF THE SECOND SESSION OF THE SCHOOL.

The faculty of the second session of the Graduate School of Agri-
culture consisted of 35 of our leading agricultural teachers and

investigators, including five officers of the United States Department
of Agriculture, twelve members of the faculty of the college of agri-

culture of the University of Illinois, and eighteen professors and

experts from sixteen other agricultural colleges and experiment
stations. Aside from these, there were several outside men who
lectured at the school, among whom were the statistician of the

Union Stock Yards at Cliicago, representatives of a large commission

house in Chicago and of Swift & Co., Maj. David Castleman, who

spoke on the breeding of saddle horses, and Mr. N. H. Gentry, the

famous breeder of Berkshire pigs.

The total enrollment of the school was 131, of whom 91 were

classed as students. These came from thirty-four States and Terri-

tories. Hungary w^as represented by a professor from the Uni-

versity of Budapest, and there were three students from India. In

addition, there were a considerable number of persons who came as

visitors, to attend the exercises for a few days, who were not regis-

tered. The attendance, therefore, considerably exceeded that of

the previous session, at Ohio State University, at which 75 students

were registered.

The total expense of holding the session was $3,168.15. Toward
this the colleges contributed $950, less $127.48 for traveling expenses
of the graduate committee, and the university collected $710 in fees.

This left a net balance standing against the University of Illinois of

$1,635.63 as its contribution to the undertaking.
Courses were given in agronomy, horticulture, plant physiology

and pathology, zootechny, and plant and animal breeding, wdth spe-

cial reference to the production of plants and animals suited to the
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conditions in the Mississippi Valley and the Great Plains. These

included lectures and seminars, but no laboratory exercises.

Several conferences and informal meetings were held during the

session of the school, and a National Association of Dairy Instructors

and Investigators was formed. A conference for the discussion of

general questions relating to the organization of agricultural educa-

tion and research was held July 7. Dean Davenport outlined the

organization of the college of agriculture of the University of Illinois.

The system followed there involves the division of authority and

work in such a manner that definite responsibilit}^ is laid on officers

in the several departments and full credit is given for each man's

share in the work. Questions involving ''.team work" are discussed

at meetings of the workers, and every effort is made to secure full

agreement on plans before their execution is attempted. In order to

secure fmancial and moral support for the college and station the

farmers' organizations throughout the State are taken into confidence,

and the responsibility for the proper maintenance of the institution

is laid on their shoulders.

Professor Baile}^ argued in favor of the establishment of regular

provision for agricultural studies leading to the doctor's degree in our

universities and would make tliis a matter to be controlled by the

university rather than by the college of agriculture. He also favored

the simplification of degrees and would have Ph. D., M. S., and B. S.

(or M. A. and B. A.) the only degrees to be conferred in course. This

suggestion met with much approval from members of the gi'aduate

school.

Dr. W. H. Jordan, director of the New York State Experiment

Station, spoke very earnestly of the n^ed of more thorough scientific

research along agricultural lines, and impressed his hearers with the

great importance of maintaining the strictest integrity in making
and recording agricultural investigations.

Dr. W. O. Thompson, president of Ohio State University and one

of the founders of the graduate school, gave a brief account of the

origin of the school, and expressed his strong belief in its value as an

aid to broadening and strengthening our system of agricultural educa-

tion. He predicted that it would have a career of increasing success

and usefulness. Dr. Brown A3Tes, president of the University of

Tennessee, spoke from the standpomt of one interested in general

educational advancement, and emphasized the importance of the

movement for the development of a thorough system of agricultural

education.

A conference on extension work in agriculture was hekl Jul}^ 21,

at which great interest in this feature was (levelojied. Resolutions

favoring the aid of the Oflice of Experiment Stations in tliis direction

were adopted.
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A meeting of dairy instructors and investigators July 17-19 resulted

in the formation of a national organization, as mentioned above. At
this meeting a regular programme was presented, covering the whole

range of dairy teaching and experimentation. The papers and dis-

cussion brought out the urgent need of scientific investigation to solve

man}^ practical problems in dairying and in the feeding of dairy cattle.

Emphasis was placed on the demand for more and better trained men
in dairy work, and on raising the standard of dairy instruction. Prof.

R. A. Pearson, of Cornell University, was elected president of the

association; C. B. Lane, of the United States Department of Agricul-

ture, secretary-treasurer, and committees were appointed upon various

topics.

Informal meetings were held several evenings at which questions

relating to various phases of agricultural education were discussed.

Among these were the methods of teaching agronomy, the organiza-
tion of secondary and elementary courses in agriculture, and the

science of agriculture as a basis for the organization of a system of

agricultural education. These meetings were to some extent a con-

tinuation of the daily sessions and seminars. This atmosphere of

discussion of matters of fundamental importance in agricultural

education and research was probably one of the most beneficial fea-

tures of the school.

On Saturday, July 14, about 70 members of the school visited the

estate of the Funk Brothers, near Bloomington, 111., comprising about

25,000 acres, where crop and animal production on a large scale was
seen under the best conditions, as well as considerable experimental
work in breeding oats and corn.

Wlien news came of the death of Hon. H. C. Adams, the school

adopted resolutions expressing their appreciation of the services ren-

dered to the cause of agricultural education and research by Mr.

Adams, in securing the passage of the ''act which will forever bear his

name and associate him in the minds of our people with Senator Mor-

rill, of Vermont, and Representative Hatch, of Missouri, tlirough

whose wise statesmanship our agricultural colleges and experiment
stations have been established and maintained."

The interest in the work of the school was well sustained throughout
the session. There was considerable going and coming of students, a

few even registering during the last week. Even those who stayed

only a few days seemed to feel that they had received inspiration and

information which made their coming to the school worth while. The
students were unanimous in their expressions of the benefits and the

broadening influence of the school, and in the general hope that

another session might be held two j^ears hence.
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THE AGRICULTURAL COLLEGES.

The fiftieth anniversary of the passage of the act incorporating the

Maryland Agricultural College was celebrated with appropriate exer-

cises March 6, 1906. Addresses were given by President R. W.
Silvester; President Ira Remsen, of Johns Hopkins University;
Dean L. H. Bailey, of Cornell University College of Agriculture;

Secretary 'of Agriculture James Wilson; and Prof. F.. A. Soper, an
alumnus of the college.

The act of incorporation of the Maryland Agricultural College was
dated March 6, 1856, the corner stone of the main college buildhig
was laid August 24, 1858, and the institution was opened for students

in September, 1859. The Michigan Agricultural College was pro-
vided for in the State constitution of 1850, created by act of the State

legislature in 1855, and opened to students May 13, 1857. "To

Michigan, therefore, belongs the honor of having been the first of the

States to put in actual operation an educational institution for the

direct promotion of technical training in agriculture."
^ The Michi-

gan Agricultural College will celebrate the fiftieth anniversary of its

opening by appropriate exercises May 28-31, 1907.

In 1906 agricultural colleges were in operation in all the States and

Territories, except Alaska, Hawaii, and Porto Rico. In the Southern

States separate colleges are maintained for negroes, and in this way
the total number of agricultural colleges in the United States is 63.

The number of white students in four-year agricultural courses in 1906

was 2,911, and in shorter courses, 4,764; of negro students, 1,798
were enrolled in agricultural courses.

APPROPRIATIONS.

Several large State appropriations for buildings and current

expenses of the colleges were granted during the year. The Univer-

sity of Georgia was given $100,000 for the purpose of erecting and

equipping buildings for the agricultural college, and through the

efforts of the alumni of the institution a farm of about 800 acres,

valued at about .$100,000, has been acquired adjacent to the campus.
In Ohio the legislature appropriated a total of $135,000 for the

college of agriculture—$45,000 for land, $80,000 for buildings, and

$10,000 for the purchase of live stock. The $80,000 for buildings
will be used for a judging pavilion, a cattle barn, and a horse barn, all

as separate structures.

In Iowa the legislature extended for a period of five years the one-

fifth mill tax levied in favor of the college of agriculture. This will

provide about $125,000 a year for buildings. About $175,000
remains from the present millage tax, which will be applied on the

aU. S. Dt'pt. A>;r., Yearbook 1894, p. 91.
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new agricultural building, to cost $275,000. The building will be

completed from the new millage tax. An appropriation of $5,000

annuall}^ was made for good roads instruction and investigation,

$3,500 annually for an engineering experiment station, and $2,400
for library. The legislature also appropriated $11,000 for the pur-
chase of 135 acres of additional land, 80 acres of wliich will be used

for grazing purposes and experimental work in animal husbandry,
and 55 acres for orchard instruction and experimental work in forestry.

An appropriation of $5,000 was made for buildings on the dairy farm
and an equal amount for the poultry plant; and $15,000 was provided
for agricultural extension work, for the conduct of which an extension

department has been established.

The State legislature of Virginia appropriated $86,000 for the col-

lege of agriculture and the experiment station for the biennial period.
Of this amount $60,000 is to complete and equip the agricultural

building, $5,000 a year for the experiment station, $6,000 a year for

the crop pest commission, and $2,000 a year for furthering the cattle

tick work.

The Massachusetts Agricultural College, in addition to its regular

permanent appropriations, received $75,300, apportioned as follows:

For erecting, heating, and equipping a building for the botanical

department, $45,000 ;
for a new barn and a new wagon house, $21,300 ;

for a dairy building to be used simply for the handling of the farm

product, $3,000; for a new piggery, $1,000; for repairs to buildings,

$3,000; and for the further maintenance of the college, $2,000. The
new buildings provided for, except that for the botanical department,
are to replace those lost by fire. For the new barn an unexpended bal-

ance of insurance money amounting to $12,000 is also available.
.
The

permanent appropriation of the State to the college now amounts to

about $57,000 annually.
The New Jersey College of Agriculture has an appropriation of

$24,000 for the establishment of short courses in agriculture, and

$6,500 for the maintenance of the same. The college also received

$27,000 due on scholarships for 1902-1905, and $12,000 on scholar-

ships for the present year.

The New Hampshire College of Agriculture and the Mechanic Arts

has received a number of gifts, among which were $20,000 given

by Andrew Carnegie, and $10,000 b}" the Hamilton Smith estate, of

Durham, for a new librar}^. The Durham Library Association will

turn over to the college library its collection of books, valued at

$10,000, and also the income from its invested funds of $1 1,000 for the

purchase of books. In exchange for this the college will extend the

privileges of the consolidated library to all citizens of the town. The

town of Durham will make a small appropriation annually toward

the support of the library. Mrs. Hamilton Smith, of Durham, has
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recently given the sum of $10,000 for a new women's hall, wliich is

much needed.

The Florida State Normal and Industrial School has received from

Andrew Carnegie $10,000 for a new library.

To the University of California has been bequeathed the estate of

the late M. Theodore Kearney, near Fresno, comprising about 5,000

acres of land, valued at about $1,000,000 and jdelding an annual

income of some $50,000, preferably for the endowment of agricultural

education and research.

BUILDINGS.

While there are many important college buildings for agriculture
in process of construction, few of these buildings have been com-

pleted during the past year. The University of Arkansas, however,
has completed six buildings, including two dormitories, a $15,000

chemistry building, a $12,000 agricultural building, a $6,000 dair}'-

building, and a hospital. The new administrative building of the

University of California has been completed at a cost of about $267,000,
with an additional expenditure of $26,000 for ecjuipment. A new

entomological laboratory has been dedicated for the use of both col-

lege and station. It occupies a new building consisting of three

stories and a basement. The central building of the Iowa State Col-

lege of Agriculture and Mechanic Arts has also been completed, the

total expense for building and furniture amounting to $410^000. The

University of Florida was removed during the summer of 1906 from

Lake City to its new location at Gainesville. At the latter place it

has now only three buildings, but is planning an elaborate and costly
modern plant. The agricultural building at the I^niversity of Illinois

is undergoing an overhauling as the result of the removal of the

household science department to the new women's building and the

erection of a farm mechanics building on the back part of the cam-

pus. These changes have l^een necessitated by the rapid growth
of the college of agriculture, which at the time of the erection of the

agricultural building consisted of 7 instructors and 19 students. Now,
six years later, there are 44 employees in the college and station and

430 students. At the Micliigan Agricultural College the campus has

been extended bv removing all of the older barns back 200 or .300

yards, thus providing room for a new agricultural building ^\hich it

is proposed to erect in the near future.

Among the new buildings which are in process of erection are the

$250,000 college of agricidture buildings at Cornell University, a new

$45,000 botanical building at the Massachusetts Agricultural College,

a new main building at the college of agriculture of the I^niversity of

Minnesota, and a new agricultural-horticultural building at the

Oklahoma Agricultural and Mechanical College.
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WORK OF THE COLLEGES.

Much progTess has been made during the year in the organization

of the agricultural courses of the land-grant colleges along broader

lines, in the specialization of courses, and in organizing extension

work. At the ]Maryland Agricultural College the general agricultural

course has been subdivided, and separate courses are now offered in

agronomy, animal industry, horticulture, and chemistry. Likewise

at the Montana State College of Agriculture and Mechanic Arts the

general agricultural course has been expanded into separate courses

in agronomy, animal husbandry, dairying, and horticulture; and a

three-year elementary course in agriculture continuing for six months

of the year has been offered in the newly created school of agriculture.

A school of agriculture has also been established in coimection with

the University of Idaho, providing a four-3'ear course preparatory to

the regular college work. The university also announces a four-year

course in domestic economy. A four-year course in household eco-

nomics is now offered by Purdue University, the course leading to the

deoree of bachelor of science. Farm mechanics has been added to the

curriculum of the school of agriculture of Purdue University and to

that of the ]^-Iichigan Agricultural College. Cornell University Col-

leoe of Aoriculture offers two new short courses for women, one in

horticulture and the other in home economics. Simmons College, of

Boston, has recently taken over the property and management of

the Boston Cooking School and established a regular four-year course

in domestic science and a one-year course for those who do not wish

to devote more time to this study. The two-year horticultural

course formerly offered by the Massachusetts Agricultural College for

women students of Simmons College has been discontinued.

A four-year course in forestry, leading to the degree of bachelor of

science, is now offered by the Oregon State Agricultural College. A
school of forestry has also been started in connection with Colorado

College, at Colorado Springs, which has recently acquired by gift

15,000 acres of forest land. An endowment of $150,000 is being

raised for a chair of practical forestry and lumbering at the Yale

Forest vSchool. This chair has already been established and the work

is now being organized.

A department of agricultural extension has been organized at the

Iowa State College of Agriculture and Mechanic Arts, with P. G. Hol-

den as superintendent; M. L. Mosher, in charge of farm crops; P. K.

Bliss, in charge of animal husbandry; A. H. Snyder, in charge of soils;

J. C. Guthrie, in charge of dairying; J. W. Jones, in charge of horti-

culture; IVliss Mary F. Rausch, in charge of household economics, and

G. E. Stayner, secretary. One of the features of extension work in

Iowa during the past year was a short course in corn and live stock
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judging and domestic science, held under the management of the

Yoimg Men's Christian Association of Mount Pleasant, Iowa,
December 17-22.

Departments of education have been established during the jeAT
at the Louisiana State University and Agricultural and Mechanical

College ,
and at the TTniversitv of Maine. The Massachusetts Agri-

cultural College -also has an appropriation of S5,()00 for normal work
and is planning to promote agricultural instruction in the elementary

grades. Departments of education, in which attention is given to

training teachers of agriculture are now maintained in connection

with the University of Illinois, University of Missouri, and the Wash-

ington State College. There are also departments of education in

connection with the State universities in California, Georgia, Mimie-

sota, Nebraska, Teimessee, and Wisconsin. Normal courses in which

agriculture is a feature have been definitely outlined and announced

in the catalogues of the University of Arkansas, Iowa State College of

Agriculture and Mechanic Arts, Kansas Agricultural College, and

the Mississippi Agricultural and Mechanical College. Two-year nor-

mal f'ourses are ofl'ered by the Colorado and Connecticut agricultural

colleges, Cornell University, the North Carolina College of Agriculture
and Mechanic Arts, North Dakota Agricultural College, Oklahoma

Agricultural and Mechanical College, and a three-year normal course

is provided by the South Dakota Agricultural College. Summer
schools for teachers have been maintained during the year in connec-

tion with the universities or agricultural colleges in California, Con-

necticut, Georgia, Illinois, Kansas, Kentucky, Maine, Mississippi,

New York, Ohio, Utah, Washington, and Wisconsin. A correspond-
ence course for teachers is offered by the North Dakota Agricultural

College.

Among the eminent educators who have been honored by pensions
from the Carnegie Foundation for the Advancement of Teacliin«:

during the year are Prof. J. S. Newman, recently connected with

Clemson Agricultural College, of North Carolina; and Dr. J. M.

McBryde, president of the Vhginia Polytechnic Institute. It is

understood that the latter will retire from active college work at the

close of the college year 1907.

J. Ogden .'Vi-mour has offered to the president of the International

Live Stock Exposition the sum of ."$5,000 to be distributetl annually
at the exposition in (wenty agricultural scholarshijis to be comj)eted
for by the Stat(> agricultural colleges at the exposition. In a letter

to the president of the exposition he states tbat these schol!nshi])s
are given in recognition of tbe work done bv tlu^ airricidtural collv^ires

"in advancing the cause t)f agricultural (Mlucation in this coimtry

through the character and extent of theh exhibits of live stock and

field products at the international show."
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The competition is to be based upon the animal and grain exhibits

from the several colleges and such other forms of agricultural student

competition as may be recognized or established by the exposition,
The details are to be determined by the management, and the scholar-

ships are to be known as the J. Ogden Ai"mour scholarsliips.

A meeting of representatives of many of the agricultural colleges
and the managers of the International Live Stock Exposition has

since been held, and plans for the distribution of these scholarships
have been decided upon. One scholarship will be given to each col-

lege leading at the exposition in judging horses, cattle, swine, sheep,
and corn; one to the college making the best exhibit of feedstuffs;

and one to the college making the highest average. The remaining
thirteen will be apportioned according to the winnings of the colleges
at the show, except that no college may receive more than 40 per cent

of the total number. The awarding of the scholarships to students

will be done by the respective colleges.

THE SECONDARY SCHOOLS.

The need of secondary com-ses in agriculture is coming to be more

definitely recognized. As noted above, secondary courses have been

organized this year in the Montana and Idaho colleges. An agri-

cultural course has been conducted during the year in the public high
school at St. Louis, Mich., and the class in agTiculture is the largest

class in the school. It is reported by the State superintendents of

public instruction that agriculture is taught in 200 high schools in

Missouri, 30 in Ohio, and one or more in Alabama, New Hampshire,

Pennsylvania, New York, Iowa, Kansas, Nebraska, Louisiana, Indi-

ana, Maine, Idaho, Montana, North Dakota, Oklahoma, South Caro-

lina, Tennessee, Texas, Utah, Virginia, Washington, and Wisconsin.

In New Hampshire, beginning with 1906, high schools and acade-

mies may be approved by the State superintendent of education if

they are prepared to teach agriculture. Recent legislation in Vii'ginia

provides for the establishment of public high schools under the author-

ity of the vState superintendent of education. Arrangements are

being made to open about 150 such schools, and it is intended to

make instruction in agriculture a feature of the course in such of these

schools as are located in the country.
A new high school has been opened at Petersham, Mass., Avith a

course in agriculture. Edwin H. Scott, a graduate of the Massa-

chusetts Agricultural College, is instructor in that department. Much
interest has been exhibited in the provision of this new coiu"se, which

was equipped in advance of any other department in the school.

At the California Polytechnic School a new two-story domestic

science building, 42 by 103 feet, is just being completed. It contains

on the first floor an office and reception room, two sewing rooms, with
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adjoining cloakroom, closets, and fitting room, a lecture room and a

class room for classes in botany, with adjoining office and herbarium.

On the second floor are the kitchen, laboratory, pantry, butler's

pantry, lockers, dining room, office, two class rooms (one for book-

keeping), and rest room.

At the Hampton Normal and Agricultural Institute a special three-

year course has been inaugurated for those who msh to take agri-

culture as their main work, and each boy w^ho undertakes the course

will ]^ut in seven hours of every school day in actual field work under

the dhection of an instructor, and will also receive two hours of theo-

retical agriculture and occasionally some night work. The Shell-

banks Farm, which has hitherto been conducted almost entirely on a

commercial basis, has recently been turned over to the agricultural

department, under the direction of Prof. E. C. Bishop, and will hence-

forth be utilized largely for the instruction of agricultural students.

Marinette County, Wis., is erecting a building for a new agricultural

high school, patterned after those already in operation in Dunn and

Marathon counties. A bill appropriating -180,000 to St. LawTence

University for the establishment of an agricultural course and

$12,000 for maintenance has been passed by the New York legislature

and signed by the governor. New agricultural high schools have

been established at Crookston, Minn., and Calvert, Md.

CECIL COUNTY AGRICULTURAL SCHOOL, CALVERT, MD.

(PI. IX.)

Upon request of the patrons in the northern part of Cecil County,

Md., for the establishment of a high school at Calvert, the Cecil

County school board decided, in the summer of 1906, to establish

such a school and give the course of study an agricidtural trend. The

school board a])pliod to R. W. Silvester, of the Maryland Agricultural

College, and to the United States Department of Agriculture for aid

in organizing the school. ^Ir. H. O. Sampson, a graduate of the Iowa

State College of Agriculture and Mechanic Arts, who hatl had experi-

ence in teaching elementary agriculture in a higli school in Pennsyl-

vania, was furloughed from this Office to take charge of the school as

principal and teacher of agriculture. The school was opened Novem-
ber 5, 1906, in a small two-room school building rented from the Soci-

ety of Friends, and having an available area of a])out 9 acres of land

adjacent to it. Tliirtj^-eight pupils were em-olled on the first day, and

the number has since grown to 51. A small recitation room has been

converted into a laboratory and meagerly equij^jxHl with simple appa-

ratus, mostly the liandiwork of the princij^al and i)upils. Here

experiments iu which the |)uj>ils take i)art are i)orformed daily.

The agricultural work is popular among the pupils and is also
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Fig. 1 .—Laboratory of Cecil County iMd.) Agricultural School.

Fig. 2.—Lecture on the Horse, Cecil County School.
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arousing much interest among the farmers of the county. Some of

the county papers are devoting part of a cohmm each week to the

Calvert school. The principal visits other schools in the vicinity for

the purpose of getting their teachers and pupils interested in agri-
cultural subjects.

The regular work of the school begins with the seventh year, but at

the present time some sixth-grade work is being done in order to

allow the other schools to bring then- work up to a point where it will

articulate with the Calvert course. Following is the course of study
as prepared by the principal of the school and the expert in agri-
cultural education of this OiHce and revised by the Cecil County
school board:

Course of studyfor Cecil County Agricultural School, Calvert, Md.

Grade.



258 KEPOKT OF OFFICE OF EXPERIMENT STATIONS.

FOURTH YEAR.

Farm TnaTiajremenf.—Comparison of different systems of cropping and tillage; dif-

ferent types of farming
—such as grain farming, stock farming, and dairy farming.

Farm plans, including size and location of fields, location of buildings, fences, drains,

and roads. Construction of buildings, water and sewage systems, and roads. Use,

care, and management of farm machinery. Farm accounts, including feed, milk,

crop, and breeding records.

II. J'ruclice uort.

FIRST YEAR.

Laboratory exercises.—Seed testing, experiments with plants and soils.

Field exercises.—Studies of plants and soils and farm operations. Plat work.

SECOND YEAR.

Laboratory exercises.—Selecting and scoring farm crops, study of injurious insects.

Field exercises.—Plat work, spraying and pruning, field excursions, and corn and

grain judging.
THIRD YEAR.

Laboratory exercises.—Studies of milk, butter, and other dairy products.

Field exercises.—Plat work and stock judging.

FOURTH YEAR.

Laboratory exercises.—Chemistry of soils and plant and animal life.

Field exercises.—Plat work, stock judging, study of farm machinery, liuildings, roads,

drainage systems, etc.

DISTRICT INDUSTRIAL AND AGRICULTURAL SCHOOLS IN
GEORGIA.

By legislative enactment in the summer of 1906, the general

assembly of Georgia authorized the governor of that State to establish

and cause to be maintained in each of the eleven Congressional
districts of that State an industrial and agricultural school, said

schools to be branches of the State College of Agricidture and under

the general supervision of the board of trustees of the I'niversity of

Georgia, of which the college of agriculture is a department. Each
school will receive for maintenance an equal share approximate!}^ of

the inspection fees collected by the State department of agriculture

not otlierwise appropriated, amounting as now estimated to about

$6,000 a year, but the different localities in which the schools are

located must furnish not less than 200 acres of land and the necessary

equipment in the way of buildings, live stock, machinery, farm

implements, etc.

Soon after the enactment of this law the governor of Georgia

applied to the Secretary of Agriculture for the assistance of experts
from this Department to aid in selecting suitable farms for the schools

and preparing a course of study for them. The Secretary' of Agri-

cidture detailed W. G. Smith of the Bureau of Soils and the expert
in agricultural education of the Olhce of Experiment Stations for this
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service. ]Mj'. Smith has been in Georgia on this detail most of the time

since October 1. From his prehminary report of December 24, 1906,
to the Chief of the Bureau of Soils, who transmitted the same to the

Director of this Office, the following statements concerning the loca-

tion of the schools and the donations for their equipment are taken.

The movement seems to have met mth nuich popular favor on all

sides, resulting in gifts to the State from private sources of about

3,044 acres of land, valued at about $137,500, and cash donations

amounting to $470,000, a total of $607,500. Including the electric

light, water, and telephone privileges, and sewerage work, the aggre-

gate value of gifts so far made the State from private sources will

amount to over $800,000. The cash donations are intended to

be used only for the erection of buildings and other fixed improve-
ments on the various school grounds.
Each school has a local board of trustees appointed by the governor

and consisting of one member from each county in the district. Each
board is to cooperate with the governor and the faculty of the State

College of Agriculture at Athens in deciding upon courses of study
and lines of farm work to be carried on.

The board of trustees of the University of Georgia, which has

general supervision of the schools, has decided that the schools shall

be coeducational; that the course of study shall extend over four

years, including one year of common or elementary school work and

preparing graduates for entrance at the State College of Agriculture;
that the minimum age for entrance into the schools be 14 years for

boys and 13 3^ears for girls; that the scholastic year extend over

forty weeks; that the programme be so arranged that each student

shall devote at least three hours of each day to class-room work and

three hours to farm, home, shop, or laboratory work; that the girls

be provided with suitable training in cooking, sewing, home economics

and kindred subjects, and that short courses for adult farmers be

provided in so far as the same may not conflict ^vith the other work
of the schools.

In order to keep the work moving smoothly on the school farm, it

is proposed to arrange the classes into sections, so that while two

sections are engaged in class-room work, the other two will be

employed in home, laboratory, plat, and field work. The sections

will probably have half-day shifts, which means, for example, that a

given student will have all his studies in the forenoon and all his shop
and field work in the afternoon, while another student will have the

reverse order.

The only expense to the students will be the cost of board, which

it is estimated will come to about $10 a month. The proposed course

of study provides for manual labor on the farm, for which the student

is to receive pay that may amount to $5 or more a month, thus making
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the net cost to the student for the school year (eight months) not

more than S45 or S50. It has also been decided that about one-

fourth of the students shall be required to remain on the farm during

\t^_k_ t -'i

Fig. 1.—Map showing iiulustrial ami aK'riciUtiiral school districts of Georgia.

the summer vacation and that they may be paid for this work, thus

reducing somewhat their school expenses.
Five or more teachers are contemplated for each fully organized

school. These will include the principal, who is to be versed in prac-
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tical farming, as well as in the sciences underlying agricultural

practice, a teacher of science, a teacher of domestic science and other

special work for girls, a teacher of shop work and mathematics, and
a teacher of English, history, and languages.

Plans and specifications for the principal school buildings have

been prepared by a competent architect. Nine separate buildings

are contemplated, to be arranged on three sides of a quadrangle as

sho^vn in Plate X, ^\dth barns and other farm buildings in the back-

ground.
The buildings for each school will cost $70,000 or more. The main

academic building, built of brick, will cost about SI 5,000, while the

boys' and girls' dormitories, if built of brick, will each cost a like

amount. These three buildings are regarded as the first that should

be erected. Some of the districts contributed so liberally that

nearly the whole set of buildings can be erected at once, but many
will have to rely on future State aid or further private gifts to enable

the completion of the full complement of buildings.

The following statement gives the main facts as to locations (see

also fig. 1), gifts of land, and cash donations, as well as something
of the soil conditions for each Congressional district:

FIRST DISTRICT.

School to be located adjacent to Statesboro, and not far from railroad. Gifts of

about 300 acres of land, valued at about $50 an acre; cash, §60,000; electric light, water,

and telephone free for ten years.

The farm lies well within the limits of the "wire-grass belt" of the Coastal Plain.

The three principal grades of land occurring in this belt are found on the school farm,

namely: (1) The deep sands, (2) the gently rolling upland locally known a.s "pebble

land," and (3) the low, fiat, swampy lands.

The "pebble land" is noted for productiveness. The low, flat, swampy lands often

support a natural growth of pine and an underbrush of gallljerry bushes and coarse

grass. Much ditching will have to be done before general field crops can be grown,
the soil evidently being "sour" as well as too wet.

Rea-island cotton, bringing 25 to 35 cents a pound, is the great money crop of this

part of the State. The natural forest growth of the district consists mainly of the long-

leaf pine, with an undergrowth of tufts of wire grass.

SECOND DISTRICT.

School to be located on a railroad, about 3 miles north of Tifton. Gifts include 327

acres of land, valued at about $30 an acre; cash, $60,000; electric light, water, and

telephone free for ten years. Independent sewerage is to be installed free of cost to

the State, which may represent an outlay on the part of the donors of something like

$10,000.

This farm also lies within the wire-grass belt of the Coastal Plain region, and the

soil conditions are much the same as those of the first district. It contains, however,

but very little flat, poorly dramed land.

Most of the tract 's covered with a natural gi'owth of long leaf pine, which will be a

source of valuable timber to be used in the several school buildings.
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THIRD DISTRICT.

School to be located near Americus. Gifts include 300 acres of land, valued at $50

an acre; cash, $40,000; electric light and water free for ten years.

This tract lies toward the upper edge of the "wire-grass belt" of the Coastal Plain.

The soils comprise what is locally known as "gray land," "mulatto land," and "red

land." This farm includes some of the most productive upland of the Coastal Plain

region.

FOURTH DISTRICT.

School to be located near Carrollton. Gifts include 250 acres of land, valued at

about $50 an acre; cash, $30,000; electric light, water, and telephone free for ten years.
\\liile geographically the school is located near one side of the district, it is nearly

in the center of the white school population. Most of the farms are small (100 to 200

acres in size), and owned and operated by prosperous white farmers, while the

remainder of the district contains large farms operated by many negro tenants.

This school farm lies within the old metamorphic (Piedmont) region of Georgia, the

soils being derived from the granites, gneisses, and hornblende schists. The soils

are locally known as "gray land," "mulatto land," and "n-d land." The school

farm includes hilly and gently rolling areas of the soils mentioned, and doulitless

will represent very well the average soil and surface conditions of this Congressional
district.

FIFTH DISTRICT.

School to be located on a railroad, 3 miles nortli of Monroe. Gift of 250 acres of

land, valued at about §30 an acre, and almost all cleared and ready for cultivation;
cash donation, $31,000; electric light, water, and telephone service free for ten years.

Grading of the grounds is to be done with county convict labor free of charge to the

school.

The district as a whole includes many small farms, with white owners and operators.
Some important cities are included in this district, among them Atlanta. The farm

has the same geological (Piedmont) and soil conditions as that in the fourth district.

SIXTH DISTRICT.

School to be located near Barnesville, witli good railroad facilities. Gift of 250 acres

of land, mostly all cleart'd and ready for cultivation. The land is valued at about

$50 an acre. Cash donation, $51,000. Electric light, water, and telephone free for

ten years; also sewerage to be installed.

The district includes many small farms owned and opc^rated l)y prosperous white

farmers. The geological and soil conditions noted for tlie fourth district ajjply here

also.

SEVENTH DISTRICT.

School lo l)c located 3 mil(>s noilli of Powder Springs. Gift of 240 acres of good land,
valued at aboiit .$35 an acre, nearly all of which is cleared and ready for cultivation.

The donors have agreed to put up free to the State the main building and the boys'

dormitory, which, it is estimated, will cost Ihem about $25,000.

The farm lies in the same geological province (Piedmont i and has the same soil

condilions as the fourth district. These ronditioTis ai)j>ly, liowcvir, only to about

lhes()Utheri\ one-third or one-half of the .'Seventh dislrid.

Kicirru DisTijicr.

School to 1)0 located near Madi.'^on and near railroad. Gifts include 257 acres of good
land, valued at about $!J0 an acre; ca,sh, $10,000; ilectric light and water free for ten

years, and teleplione service free for three years. The district includes many small
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farms owned and operated by prosperous white farmers. The geological (Piedmont)

and soil conditions indicated for the fourth district apply here also.

NINTH DISTRICT.

School to be located near Clarksville and about 3 miles from railroad.

The same geological province (Piedmont) and the same conditions of soil as found

in the fourth district occur in the ninth district, but the interests here differ consider-

ably from those that surround the farms of the other districts.

In the ninth district cotton is not so much in the ascendancy, while orchard fruits,

poultry, and live stock are more important, the rather frequent hilly and rugged

features of north Georgia being peciiliarly well adapted to produce apples and peaches,

the developments along these lines having l^een quite marked during the last few

years.
TENTH DISTRICT.

School to be located on railroad, 3 miles east of Sparta, at a station called Granite

Hill. Gift of 270 acres of land, valued at about §30 an acre. Land nearly all

chared and ready for plow. Cash donation, §48,000.

The district includes many small farms owned and operated by prosperous white

farmers. There are a few large holdings. The geological province (Coastal Plaint

and the soil conditions of the third district are in a large measure found here. The

farm, however, lies near the line between the region of Coastal Plain sediments and

that of the weathered granite rocks of the Piedmont.

ELEVENTH DISTRICT.

School to be located near Douglas, on line of railroad. Gifts include 300 acres of

good land, valued at about $50 an acre; cash, $55,000; electric lights and water free for

ten years; sewerage to be installed free.

The same geological province (Coastal Plain) and the same soil (wire-grass belt)

conditions as found in the first district obtain here.

This school is located in a section which at one time had extensive lumber and tur-

pentine interests, but where now there is progressing a considerable development of

small farms operated by whites.

The donations made by the citizens of the different Congressional districts are

summarized in the following table:

Donations for Georgia agricultural schools.

Congressional district.
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COURSE OF STUDY FOR GEORGIA SCHOOLS.

Upon invitation of Governor J. M. Terrell, the expert in agricul-

tural education of the Office of Experiment Stations, and Joseph S.

Stewart, professor of secondary education in the University of

Georgia, met at the governor's office and, after conference \\dth the

governor and others, prepared the following tentative course of study
for bo3^s, which has since been submitted to the board of trustees of

the University of Georgia as the basis of the courses to be pursued in

the different schools. A similar four-year course for girls \\all be

.arranged in home economics, including the study of food, cooking,

dining service, laundering, dair3nng, sewing, dressmaking, milliner}^,

home ornamentation, and household science. These are to be

studied and practiced in three-hour practicum periods (mentioned
below in the course of study for boys) under the direction of a domes-

tic science teacher. The suggestive schedule of daily recitations

(PI. XI) shows the proposed arrangement of student sections for

class-room and practice work.

Tentative Course of Study.

first year.
Hours per week.

English grammar and American authors 5 periods of 40 minutes.

Mathematics: Arithmetic 5 periods of 40 minutes.

United States history 3 periods of 40 minutes.

Penmanship and spelling 2 periods of 40 minutes.

Geography 4 periods of 40 minutes.

Total 19 periods or 12§ hours.

Class agriculture 3 periods or 2 hours.

Practice work 18 periods or 18 hours.

Total 21 periods or 20 hours.

SECOND YEAR.

English grammar, composition, selected literature 5 periods of 40 minutes.

Mathematics : Algebra 5 periods of 40 minutes.

Horticulture and botany 3 periods of 40 minutes.

History : Ancient 3 periods of 40 minutes.

Penmanship and spelling, or (ii)tinii 2 periods of 40 minutes.

Total 18 periods or 12 hours.

Class agriculture 3 jjcriods or 2 hours.

Practice work 18 periods or 18 hours.

Total 21 periods or 20 hours.

third YEAH.

English continued 5 periods of 40 minutes.

Mathematics: Algebra 3 periods of 40 minutes.

Rural law and farm accounts 2 periods of 40 minutes.
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Hours per week.

Elementary and agricultural physics 3 periods of 40 minutes.

History: English 2 periods of 40 minutes.

Optional study (foreign language, commercial geography, or

science) 5 periods of 40 minutes.

Total 20 periods or 131 hours.

Class agriculture 2 periods or 1J hours.

Practice work 18 periods or 18 hours.

Total 20 periods or 19J hours.

FOURTH YEAR.

English continued 4 periods of 40 minutes.

Geometry 5 periods of 40 minutes.

Civics, farm economics 2 periods of 40 minutes.

Elementary and agricultural chemistry 3 periods of 40 minutes.

Optional study (foreign language, modern history, or sci-

ence) 5 periods of 40 minutes.

Total 19 periods or 12f hours.

Class agriculture 3 periods or 2 hours.

Practice work 18 periods or 18 hours.

Total 21 periods or 20 hours.

TOTALS FOR FOUR YEARS.

Class room other than agriculture. i

*^'*^^ ^""^ '^"^'^ practice work in agriculture in all
" its forms.

Periods or hours a week:
First year 19 periods, 12§ hours.
Second year 18 periods, 12 hours.
Third year 20 periods, 13J hours.
Fourth year 19 periods, 121 hours.

Total 76 periods, 50J hours.

Hours a week:
First year 20 hours.
Second year 20 hours.
Third year 19J hours.
Fourth year 20 hours.

Total 79§ hours.

Agriculture,

first year fall term.

Class room.—Three recitations a week.

The plant, its composition, structure, and physiology.

How plants feed, grow, and reproduce.

Plant laboratory.
—One period a week, three hours.

Study a number of plants with reference to their composition and structure, their

methods of reproduction, the uses of leaf, stem, root, flower, and fruit, and such proc-

esses as pollination, crossing, and hybridizing.
Plat work.—One period a week, three hours.

Each pupil will have a small garden in which the vegetables of the region can be

grown. Care must be taken that all work in this garden be done in season and that

such a rotation of crops be followed as will best utilize the space at all times. The

pupil will be held responsible for the care of the garden, will be taught the best meth-

ods of preparing the ground and planting, cultivating, harvesting, and marketing
the crop, and will be required to keep an accurate account of all labor and expense,
and profit or loss. He will enjoy his profits or Ijear his losses, as the case may be.

Farm mechanics.—One period a week, three hours.
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Free-hand and mechanical drawing: Lines and geometrical figures, using as models

the garden stakes, boxes, dishes, etc., used in plat work, also the apparatus and plants

used in the plant laboratory. Draw plans for all bench work.

Bench work: Exercises to develop skill in handling tools; make all stakes, yard-

sticks, boxes, etc., used in plat work and plant laboratory.

Farm work.—Three periods a week, nine hours.

Pupils will be detailed, under competent superintendence, to attend to all the

various operations of the farm, changing the details from time to time so that each

pupil may become familiar with all the operations of the farm.

Those detailed to feed and care for the live stock and do other farm chores, morning,

noon, and night, will be excused for the time being from other farm work.

During each vacation one-fourth of the students, or such number as the principal

may consider necessary, will be required to remain at the school to carry on the opera-

tions of the farm and shops without interruption, and ior work required during this

time the students may be given fair compensation.

FIRST YEAR—WINTER TERM.

Class roam.—Three recitations a week.

The plant, reproduction: Study various methods of reproduction, e. g., by spores,

bulbs, cuttings, grafts, and buds; germination and plant food in seeds of different

kinds, bulbs, and tubers.

Plant laboratory.
—One period a week, three hours.

Exercises in germinating seed, making hard and soft cuttings, grafting and budding.

The practical work of budding would better be deferred until summer or early autumn.

Start seed in boxes and hotbeds for spring planting out of doors. Explain the physical

and chemical principles involved in germination and hotbed work.

Plat icork.—One period a week, three hours.

Continue garden work with special reference to winter operations, such as the

preparation of soil, destruction of weed seeds and rubbish; and making plans for

spring work.

Farvi mechanics.—One period a week, three hours.

Mechanical drawing: Standard exercises and making plans for bench work.

Occasional practice in free-hand drawing.

Bench work: Continue work of fall term with exercises gradually becoming more

complex, such as the making of joints, splices, dovetails, etc.

Students will be required to sharpen and care for all tools used by them

Farm work.—One period a week, nine hours.

(See Farm work under fall term.)

FIRST YEAR—SPRING TERM.

Class room.—Three recitations a week.

The plant, its environment: Study the influence of light, air, heat, and moisture

upon plant growth.

Plant Uihoralonj. -Onv jicriod a week, three hours.

Continue plant work of pnccding term and study United States Weather Bureau

daily charts; trace movement of storms and learn to use the barometer, tliermometer,

and hygrometer and other weather instruments. ExjxM-iment witli plants in pots and

boxes to determine the effect of liglU, lunil, and moisture upon their development.
Plat work.—One period a week, tbrcc liours.

Prepare gi'ound and ])lant seed in si'ason in individual gardens; continue all neces-

sary operations of cultivating, weeding, harvesting, and markt'ting early vegetables.

Plan to hav(» a succession of vegetabh's throughout the season.

Farm mechanics.—One period a wcci^, thii'i- luuirs.
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Mechanical drawing and bench work as in winter term. Begin practical farm car-

pentry, such as the making of benches, ladders, gates, and barn dooi's.

Farm work.—Three periods a week, nine hours.

(See Farm work under fall term.)

SECOND YEAR—FALL TERM.

Class room.—Two recitations a week.

Soils: Nature, function, origin, and properties of the principal soil types of the region.
Root systems of farm crops.

Laboratory.
—One period a week, three hours.

Collect samples of the leading types of soil in the region and bring them to the lab-

oratory for study. Learn to distinguish and name different soils according to the clas-

sification by the Bureau of Soils of the United States Department of Agriculture.

Study root system of the leading farm crops, noting their general characteristics and
how these are modified by different soils.

Plat work.—One period a week, three hours.

A series of demonstration plats will be laid out and put in charge of second-year

pupils to show the effects of cropping, rotations and use of commercial fertilizers,

barnyard manure and green manures on the fertility and physical condition of the

soils, as well as upon the quality of crops produced.
A part of the field work of this term will be devoted to the collection of seeds, cot-

ton, forage crops, roots, and other material for study in plant laboratory.
Farm mechanics.—One period a week, three hours.

Drawing: Make plans of buildings and other structures needed in the school, home,
and farm.

Farm carpentry: Make models of farm buildings, and where practicable engage in

the construction of real buildings.

Farm work.—Three periods a week, nine hoiu-s.

(As before.)

SECOND YEAR WINTER TERM.

Class room.—Two recitations a week:.

Soils, classification, temperature, aeration, moisture, and management. Princi-

ples governing tillage, drainage, terracing, uses of fertilizers and cropping.

Laboratory.
—One period a week, three hours.

Pupils will conduct experiments with soils to illustrate their physical properties,
such as porosity, capillarity, and effect of puddling, mulching, etc., using simple

apparatus which can be made in the laboratory.
Toward the close of the term exercises in seed testing will be taken up to prepare

for spring planting.
Plat ivork.—One exercise a week, three hours.

Field study of different types of soil as affected ])y different methods of treatment;
influence of frost on fall-plowed soil as compared with soil not plowed; experiments
in the handling and care of barnyard manure; study of the influence of winter catch

crops.

Farm viechanics.—One period a week, three hours.

Drawing: Plans of farm buildings and fixtures.

Farm carpentry: Make models of buildings and plans and construct cupboards,

mangers, stanchions aijd other fixtures, poultry buildings and yards, brooder houses

and other minor farm buildings.

Farm work.—Tliree periods a week, nine hours.

(As before.) Attend also to pruning and spraying orchards.
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SECO>a) YEAR SPRING TERM.

Class room .
—Two recitations a week.

Farm crops: Study leading field, garden, and orchard crops of region, laying par-

ticular stress on those of greatest local importance. Take up such matters as prepara-
tion of soil, selection of seed as determined by germination and purity tests, plant-

ing, cultivating, protection from insects and other pests. har\-esting, and marketing.

Laboratory.
—One period a week, three hoiu^.

The botany of farm crops and crop judging with score card. In horticiUtural regions

this period will be devoted to work with fruits and vegetables.

Plat work.—One period a week, three hours.

Give necessary care to demonstration plats, planting crops on them and cultivating

them. Study field, garden, and orchard crops on the school farm and on neighboring

fanns, and attend to spraying, and other orchard and garden work.

Farm mechanics.—One period a week, three hours.

Iron work: Learn to make from stock iron various articles used on the farm, sucli

as tongs, cold chisels, punches, rings, chain links and hooks, clevises, brackets, har-

row teeth, etc.; how to use and take care of files; how to construct a sers'iceable foi^e

and otherwise equip a shop for farm blacksmithing.
Give special attention to welding iron and steel, and to tempering tools.

Farm uorh.—Three periods a week, nine hours.

The work of this term in horticultural regions should be devoted largely to garden-

ing, orcharding, or forestrj\

THIRD YEAR—FALL TERM.

Class room.—Two recitations a week.

Animals: Study the leading breeds of horses, cattle, sheep, swino, and poultry-, and
learn to distinguish the characteristics of different types, such as draft and trotting

horses, roadsters and saddle horses, dairy and beef cattle, wool and mutton sheep.

Laboratory.
—One period a week, three hours.

Agricultural physics: Experiments with soils, farm machinerj', dairy apparatus, and

other farm equipment to illustrate the laws of physics.
Plat and field work.—One period a week, three hours.

Carry to completion through one growing season the plat experiments begun in sec-

ond year.

Study and judge with the score card breeds of horses, cattle, sheep, swine, and

poultrj'.

Farm mechanics.—One period a week, three hours.

Plumbing and steam fitting: Exercises which Avill prepare pup'ls to lay and fit the

necessarj' pipes and fixtures for water, sewage, and heating systems in home and farm

buildings, dairj% and cane mill.

Farm work.—Three periods a week, nine hours.

Students of the third and fourth years may be given acre plats for individual culti-

vation, or small farms for supervision, the profits to be theirown; the same, however,
to be applied first to the payment of their school expenses.

THIRD YEAR—WINTER TERM.

Class room.—Two recitations a week.

Animals, their care and management: Study food requirements of different animals

and the importance of pure water supply, exercise and shade, comfortable, clean, and

well ventilated Vtuildings and inclosures, giving atti-ntion also to the preparation and

marketing of animal products.

Laboratory.
—One exercise a week, three hours.

Agricultural physics as in previous term, giving special attention to farm and dairy

equipment.
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Field exercises.—One exercise a week, three hours.

Continue judging exercises and study breeds of domestic animals.

Farvi mechanics.—One period a week, three hours.

Farm machinery: Practice in assembling and setting up machines of the farm, dairy,

and cane mill, and in placing lines of shafting, sewing belts, etc.

Farm work.—Three periods a week, nine hours.

(As before.)

THIRD YEAR SPRING TERM.

Class room.—Two recitations a week.

Dairying: Make a more detailed study of the dairy type of cow, her feed, care, and

management, and take up the subject of milk; study its composition, handling with

reference to the relation of cleanliness, straining, aerating, and cooling on the souring

or tainting of milk; use of milk for consumption as milk and cream, for condensing,

for cheese making and butter making.

Laboratory.
—One period a week, three hours.

The laboratory work of this term should be devoted to the dairy. Learn to use the

Babcock test and centrifugal separator, different types of churns and workers, and

take up practical work in salting, coloring, working, and packing butter for marketing.
Field work.

Visit some of the best farms in the region for the purpose of studying buildings and

other inclosures for farm animals and poultry, taking note of all provisions for light

and ventilation, cleanliness of buildings and sm-roundings, convenience of arrange-

ment and other factors entering into the construction of suitable and serviceable

farm buildings.

Farm mechanics.—One period a week, three hours.

Design farm houses, barns, dairy buildings, cane mills, and other buildings, making

provision for water, sewage, and heating systems. Cany out these plans whenever

possible in the construction of buildings on the school farm. Practice in laying

concrete floors, walks, etc.

Farm work.—Three periods a week, nine hours.

(As before.)

FOURTH YEAR FALL TERM.

Class room.—Two recitations a week.

Rural engineering: Study farm plans with reference to the size and location of fields;

continue the study of farm buildings and begin the study of the construction of roads

and the ornamentation of home grounds by the planting of trees and shrubs.

Chemical laboratory.
—One period a week, three hours.

Chemical manipulations with elements and compounds which are of most importance
in agricultiu-e.

Field exercises.—One period a week, three hours.

Practical exercises in surveying and laying out ornamental grounds and fields,

locating buildings and roads, drains, terraces, water systems, and sewage system.

Farm, mechanics.—One period a week, three hours.

Draw farm plans and locate on them the necessary buildings, roads, orchards, and

ornamental plantations.

Farm work.—Three periods a week, nine hours.

(As before.)

FOURTH YEAR WINTER TERM.

Class room.—Two recitations a week.

Rural economics: Study systems of farming, transportation and other factors relating

to markets, and farm records, including feed and milk records, crop records, breeding

records, and inventories.
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Chemical laboratory.
—One period a week, three hours.

Agricultural chemistry, with special attention to the chemistiy of foods, feeding

stuffs, fcrtili/.crs, and ninnial products.

Field exercises.-—One period a week, tliree hours.

Continue work of preceding term and practice work of keeping farm records.

Farm mechanics.—One period a week, three hours.

Topo{};raplii('al drawing and use of plane tal)le.

Const ruction of roads and walks, grading, use of different road materials.

Farm work.—Three periods a week, nine hours.

(As before.)
KOUHTU YEAH—SI'IIING TERM.

Class room.—Two recitations a week.

Rural econonucs: History of agriculture and agriculture in its relation to other pro-

duclive industries, and the literature of agriculture, including publications of State

agricultural experiment stations and the United States Department of Agriculture,
and statist ical and consular reports.

Lahoralonj.
—One period a week, three hours.

Study of harmful and beneficial birds and insects in laboratory and field.

Library rcadirKj.
—One period a week, three hours.

While the study of agricultural literature is an important part of the whole course, it

is thought wise to devote considerable time in the last term to systematic library read-

ing in order that the graduates may be familiar with the sources of the best works

on agriculture.

Farm mechanics.—One period a week, three hours.

Practical work in planning and constructing farm and home structures, and in

planting trees and shrubs for ornamental purposes.
Farm ivork.—Three periods a week, uItic hours.

(As before.)
Horticulture and Forestry.

second year spring term.

Class room.—Two recitations a week.

Study of the principles of vegetable gardening, orcharding, and forestry. This study
will include such matters as selection of varieties, planting, cultivating, protecting
from insects and diseases by spraying and by other methods, propagation, nursery

work, pruning, harvesting, storing, preparing for market, and marketing. Atten-

tion will also be given to the utilization of waste lands by making forest plantations,

care of forests, including protection from fires, thinning forests, and cutting and

replant ing.

Laboratory.
—One period a W(H'k, three hours.

(See Agriculture, second year, spring term.)

Farm icork.—Three periods a week, nine hours.

(See Agriculture, second year, spring term.)

THE PRIMARY SCHOOLS.

Tliere is a growing sentinioiit in favor of teaching the underlying

principles of agriculture in the schools attended bv 94 per cent of the

children of our covuitrv. This fact is indicated by the recent declara-

tion of numerous men high in the official and educational councils of

this country, by the progress made in many localities in the intro-

duction of nature study, school gardening, and elementary agriculture

into the pid)lic schools, by the widespread discussion of this subject
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in educational gatherings and in newspapers and magazines, and by
the number of text-books, bulletins, and other helps for teachers

pu})lished recently.

The laws of over thirty States now permit or re(pure the teaching

of agriculture in the pu})lic schools. Among the States which require

the teaching of agriculture in all elementary schools are Alabama,

Georgia, Louisiana, Maine, Maryland, Mississip])i, North Carolina,

South Carolina, South Dakota, and Wisconsin. Ohio reports that

elementary agriculture is taught in approximately 500 township

schools, and this su})ject is regularly taught in rural schools numbering
about 4,500 in Wisconsin, 3,000 in Missouri, .300 in North Dakota,

and a considerable number of schools in Alabama, Oeorgia, Illinois,

Indiana, Indian Territory, Iowa, Louisiana, Maine, Nebraska, New

Hampshire, New York, North Carolina, Pennsylvania, South Carolina,

South Dakota, Virginia, and Washington.
Permissive or mandatory legislation concerning the teaching of

agriculture in the public schools is commonly accompanied with

provisions making agriculture one of the subjects on which teachers

may or must be examined. In Nebraska, for example, candidates for

first and second grade county certificates must pass an examination

in the elements of agriculture. In Wisconsin, since 1901, teachers

have been required to pass an examination in elementary agriculture

in order to secure any grade of teachers' certificate. In New Hamp-
shire teachers in secondary schools are required to have training in

agriculture. In Virginia teachers securing first-grade certificates

must pass an examination on either physical geography, elementary

physics, or elementary agriculture. In Alabama, Georgia, Mississippi,

Missouri, North Carolina, and South Dakota all teachers must pass

examination on this subject. In New York the new syllabus for

elementary schools contains nature study and agriculture and teachers

in training classes are required to cover all subjects in the syllabus.

In Ohio the Teachers' Reading Circle requires the study of one text-

book on elementary agriculture each year.

The work of the agriculture colleges in providing normal training

in elementary agriculture has been referred to (p. 254). The colleges

in Ohio, Iowa, Illinois, New York, Mississippi, and Rhode Island also

have so-called extension departments which are seeking to come into

close touch with teachers as well as with country boys and girls, and

thus promote the wider diffusion of agricultural education. These

colleges are also using their influence to turn students in their regular

courses to the career of teaching. The agricultural high schools,

whether attached to the agricultural colleges or independent of them,

are also training teachers. Some of the normal schools in Alabama,

Georgia, Idaho, Illinois, Iowa, California, Louisiana, Maine, Massa-

chusetts, Michigan, Missouri, Montana, Nebraska, North Dakota,
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Oklahoma, Texas, Vermont, Virginia, Washington, West Virginia,

and Wisconsin are giving regular instructions in nature study and

elementary agriculture.

Not content to wait for the formulation of definite courses of

instruction in agriculture for the rural schools and the training of

teachers in this subject, there is in man}^ places an effort to do some-

thing tangible to arouse the interest of farmers' boys in the study of

agriculture. Through the agency of farmers' organizations coopera-

ting with the State agricultural colleges and State and county depart-
ments of education, boys' agricultural clubs have been organized,

largely in connection with the schools, in Georgia, Illinois, Indiana,

Iowa, Kansas, Minnesota, Nebraska, North Dakota, Ohio, Texas,

Wisconsin, and probabl}^ other States. The members of these clubs

have regular institute meetings and lecture courses, go on excursions

to educational institutions and large farms, conduct variety tests

with corn, cotton, sugar beets, and other crops, and exhibit their

products at school, county, and State fairs.

A remarkable change has taken place in the attitude of school

officers and teachers regarding nature study and elementary agri-

culture as school subjects. A few 3^ears ago it was unusual to find any

subject relating to agriculture in public schools in the programmes of

the teachers' meetings. Now scarcely an educational meeting of

importance is held anywhere in the United States without at least

one paper on some phase of this subject, and in many cases whole

sessions are devoted to the discussion of various topics relating to it,

from nature study and school gardening to the more formal courses in

agriculture. A few examples will serve to show how widespread is

this interest.

At the sixty-seventh annual convention of the American Institute

of Instruction at New Haven, Conn., in July, 1906, which is largely

attended by school officers and teachers from difl'erent parts of New
England, the teaching of elementary agricidture was largely discussed

in the department of rural education, fornuil papers on this subject

being presented by the superintendent of education of Vermont and

the professor of agriculture of the Massachusetts Agriculture College.

New England has also been aroused to a serious and thorough dis-

cussion of this matter b}^ the report of a Commission on Industrial

and Technical Education presented to the legislature of Massachusetts

in April, 1906. The chairman of this commission was lion. Carroll

D. Wright, for many years United States Commissioner of Labor and

now president of Clark College at Worcester, Mass. This commis-

sion was appointed by the governor of Massachusetts in accordance

with an act of the legislature, and spent nearly a year in a study of

the relation of children to our industries and the condition of industrial

education at home and abroad. The commission found that "there
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is a widespread interest in the general subject of industrial education,
or special training for vocations," but that our people generally, and
even those who are most interested in the subject, have no definite

idea as to its proper scope or method. ''Compared with the opportuni-
ties afforded in Europe for acquiring knowledge and skill in productive

industrv, the work now being done in Massachusetts is striking-lv and

painfully inadequate," and while in this country "the general public
has been strangely blind to the narrowness of the public school educa-

tion," in Europe there is "the universal recognition of the necessity
of special education for every form of industrial life." One of the

conclusions of the commission was that "the State needs a wider

diffusion of industrial intelligence as a foundation for the highest
technical success, and this can only be acquired in connection with
the general system of education into which it should enter as an

integral part from the beginning. The latest philosophy of education

reenforces the demands of productive industry by showing that that

which fits a child best for his place in the world as a producer tends to

his own highest development physically, intellectually, and morally."

There seem to be two lines in which industrial education may be developed—
through the existing public school system and through independent industrial schools.

In regard to the former, the commission recommends that cities and towns so modify
the work in the elementary schools as to include for boys and girls instruction and

practice in the elements of productive industry, including agriculture and the

mechanic and domestic arts, and that this instruction be of such a character as to

secure from it the highest cultural as well as the highest industrial value; and that the

work in the high schools be modified so that the instruction in mathematics, the sci-

ences, and drawing shall show the application and use of these subjects in industrial

life, with especial reference to local industries, so that the students may see that these

subjects are not designed primarily and solely for academic purposes, but that they

may be utilized for the purposes of practical life. That is, algebra and geometry
should be so taught in the public schools as to show their relations to construction;

botany to horticulture and agriculture; chemistry to agriculture, manufactures and
domestic sciences; and drawing to every form of industry.
The commission would also recommend that all towns and cities provide by new

elective industrial courses in high schools instriiction in the principles of agriculture
and the domestic and mechanic arts.

» * *

The commission recognizes that there should be no interference with the public
school system as it exists by a separate authority having coordinate powers with thoae

of the board of education, yet it believes that the elements of industrial training,

agriculture, domestic and mechanical sciences should be taught in the public schools,

and, as already stated, that there should be, in addition to this elementary teaching,
distinctive industrial schools separated entirely from the public school system. The

foregoing recommendations, together with the bill embodying the views of the com-
mission as to separate industrial schools, solves this problem.

Instruction in public elementary and high schools would naturally and logically
lead to the entrance of students on the work of the independent industrial schools, and
the Commission on Industrial Education, as recommended, would deal solely and

entirely with such schools, leaving the school authorities on their own initiative to

introduce new industrial courses in the public schools. * * »*
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In order to secure proper instruction for teachers in tlie elements of agriculture,

-there seems to be a necessity for some normal department or separate normal school.

The commission lias considored two propositions: One to estalilish a normal school in

the agi-icultural college, and another to establish a separate normal school. The

agricultural college has the plant and all the facilities for giving instruction in the

elements of agriculture to those desiring to become instructors in such elements. It

has therefore been considered the wiser plan to recommend a normal department in

the existing agi-icultural college, thus saving expense and avoiding the necessity of

duplicating plants. It is undoubtedly a fact that some of the seniors in the agricul-

tural college are qualified to give instruction, thus utilizing the facilities of the college.

The latter recommendation of the commission has been approved

by the general assembly of Massachusetts and an appropriation of

$5,000 given to the Massachusetts Agricultural College to initiate its

normal work. A further recommendation that a commission on

industrial education be appointed to serve five years has been approved
and Prof. Paul Hanus, professor of the history and art of teaching

in Harvard University, has been appointed chairman.

In New York at the annual meeting of the State Association of

School Commissioners and Superintendents, held at Cornell Univer-

sity in October, 1906, the best means of adapting rural schools to

their environment was discussed, and it was generally agreed that

agriculture should be taught as a part of the general scheme of ped-

agogy, of which it should be the basic factor.

In Indiana the county superintendents in twelve counties have

organized clubs for the study of crops, and the Association of County

Superintendents has asked Purdue University to organize a training

school for teachers in agriculture and nature study.

At the annual meeting of the department of superintendence of the

National Educational Association held in Tj()uis\nlle, Ky., in Febru-

ary, 1906, O. J. Kern, superintendent of schools of Winnebago

County, 111., presented a paper upon The Form of Industrial Training

Most Practical and Best Suited to the Country Child. A round-table

discussion on agricultural education was held tliiring one afternoon

and evening, at which there was general agreement as to the necessity

for introducing agrictiltural study in some form into tlic ])tiblic

schools, and that tliis may 1)0 ediciontly done op])ortunity must be

afforded teachers to receive instruction in agriculture in the normal

schools.

The committee of the round table appointed to draft resolutions

summed up the points agreed upon in the following declarations,

which were afterwards adopted hy t lie department of superintendence :

Resuhed, That tlu' department of superintendence of the National Educational

Association is in hearty accord with that part of the report of the Hon. James Wilson,

Secretary (if Agriculture of the Untied States, in which lie encourages the teaching of

elementary agriculture in the pul)lic scliools, and respectfully requests Congress to

grant the api)ropriation of $1:5, (120 wliich he has a.-^ked for to enable him to investigate

and report upon the progress and present condition of agricultural instruction and

institutions in Ihis and foreign countries.
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Resolved, Second. That since it is essential to the successful teaching of industrial

subjects in the public schools that the teachers shall first be trained for this work, we
urge the State- normal schools to give special attention to instruction in elementary
agriculture, manual training, and domestic science.

Resolved, Third. That in order to meet the extraordinary expenses of properly

equipping these schools for giving this instruction we urge the adoption of the Burkett-

Pollard bill now before Congi-ess making appropriation to the States for this purpose.

In California at a joint meeting of the State Teachers' Association

and the State Farmers' Institute, held at the University of California

in December, 1905, and attended by some 7,000 persons, the subject
of agricultural education was discussed from various points of view,
and as a result of this meeting a committee was organized to promote
the interests of such education in the public schools of the State.

At a conference for education in the South, held at Lexington, Ky .
,

in May, 1906, and attended by leadmg educators from a number of

States, much attention was given to the claims of agriculture to a

place in the school curriculum. A similar conference on secondary
education in the South, held at the University of Virginia, devoted
one whole session to the discussion of problems involved in introduc-

ing agriculture into the public schools. It developed that much
thought is being given to these matters by professors of secondary
education in the universities of Alabama, Georgia, North Carolina,
South Carolina, Tennessee, and Virginia.
At the meeting of A^irginia State Teachers' Association and affiliated

organizations in November, 1906, the teaching of agriculture in the

public schools was widely and thoroughly discussed, and President

Alderman, of the University of Virginia, in the closing address of that

great meeting, declared that among the things which should be con-

sidered as settled in the campaign for a better school system now
being actively carried on in that State was that agriculture in some
form should be generally taught in the schools.

The examples given are sufficient to show the trend of thought in

educational bodies assembled to consider general educational prob-
lems. The meetings during the year of associations primarily agri-
cultural have been marked by even more earnest discussion of the

elementary phases of agricultural education. During the last six

months of 1906 no less than five national agricidtural organizations
discussed these matters and adopted resolutions calling upon Congress
for additional funds to enable the Office of Experiment Stations to

promote the extension of farmers' institutes and agricultural instruc-

tion in schools. These organizations were the Farmers' National

Congress, the Association of American Agricultural Colleges and

Experiment Stations, the American Association of Farmers' Institute

Workers, the National Grange, and the Graduate School of Agricul-
ture. The Farmers' Congress of Texas adopted resolutions calling

upon the State legi. lature to enact laws to bring about the introduc-

tion of elementary agriculture into all public schools of the State.
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PUBLICATIONS.

The year has been productive of numerous American text-books,

manuals, and Morks of reference suitable for use in college classes in

agriculture. Among books of this kind received at the Office of

Experiment Stations are the following:

Cotton: Its Cultivation, Marketing, Manufacture, and the Problems

of the Cotton World. By C. W. Burkett and C. H. Poe.

A popular discussion of the subject of cotton in all its economic aspects from the

preparation of the land to the final disposition of manufactured cotton fabrics.

Clovers and How to Grow Them. By T. Shaw.

A general description of the clover plant and popular directions for the growing of

clovers, with an entire chapter devoted to each of the more important varieties and

•species.

How to Make a Fruit Garden. By S. W. Fletcher.

The planting, care, harvesting, and storing of common orchard small fruits; meth-

ods of treating insect pests and fungus diseases. Formulas for spraying material and

grafting wax, and rules for the exhibition of fruits are among the topics treated in this

work.

The Seed Grower. By C. Johnson.

Gives detailed directions for the production of all different kinds of vegetable and

flower seeds commcjuly grown in the United States.

Soil Physics and Laboratory Guide. By W. II. Stevenson and I. O.

Schaub.

This book, which is the outgrowth of the laljoralory instruction given at the Iowa

Agricultural College, presents a series of carefully outlined experiments in soil physics.

Soils. By E. W. Hilgard.
This is a volume of over 600 pages embodying the matured fruits of a long and

varied experience, generally under pioneer conditions, in lioth liumid and arid regions.

The book includes a discussion both of the methods and results of direct physical,

chemical, and botanical investigations, as well as the subject-matter relating to the

origin, foi'mation, classification, and })hysical and chemical nature of soils.

Soils and Fertilizers. By H. Snyder.
This is the second edition of ''The Chemistry ol' Soils and Fertilizers," which lias

been entirely rewritten, new material added, and the laboratory practices made more

prominent.

Profitable Stock Feeding. By H. R. Smith.

Presents the results of investigations and experience in stock feeding in such a

way that they may be of use to the studcTit and investigator as well as to the stock

raiser. Not only stock feeding, but stock raising, milk jtroduction. the care and man-

agement of beef cattle, sheep, pigs, I'arni poultry, ami horses are discussed.

The American Standard of Perfection.

A manual for judginsj; domestic poiilliy, incliuling chicUen.s. duck.-^, turkeys, and

geese, published liy llie American rouilry Association.
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Profitable Dairying. By C. L. Peek.

Published as a practical guide to successful dairy management and includes chap-

ters devoted to the physiology of milk secretion, dairy breeds, feeding cows, milking,

care of milk, butter making, and similar topics.

Modern Methods of Testing Milk and Milk Products. By L. L. Van

Slyke.

A book prepared for the use of dairy students, butter makers, cheese makers, milk

inspectors, etc., rather than for the chemist, and the methods described are such as

would not necessarily require previous chemical training for their successful operation.

Diseases of Swine. By R. A. Craig.

This is a volume in which an attempt has been made to bring together the known

facts relating to the common diseases of pigs, particular attention being given to the

serious infectious and parasitic diseases.

The Microscopy of Vegetable Foods. By A. L. Winton.

This summarizes the results of a large number of original investigations and is

designed for the use of food analysts, agricultural chemists, pharmacists, and others

engaged in the examination of foods.

A Complete Course in Canning, published by The Trade, Baltimore.

A book giving detailed formulas for the canning and preserving of all the vege-

tables, meats, fruits, fish, and soups commonly canned, as well as data for making jams,

jellies, mince-meats, pie filler, spice mixtures, etc.

Primer of Irrigation. By D. H. Anderson.

This is a volume intended to aid those who are beginners in irrigation farming.

Sanitation of a Country House. By H. B. Bashore.

A short nontechnical treatise on the sanitation of the American country home.

How to Choose a Farm. By T. F. Hunt.

Deals with the selection, arrangement, and management of a farm from the stand-

point of making a profit.

Two text-books on Farm Accounts have been published, one by
H. L. Steiner, of Toledo, Ohio

;
and one by J. A. Vye, of the Minnesota

College of Agriculture.

The literature of nature study and elementary agriculture has

also been augmented considerably. The New York State education

department has published a course of study and syllabus for ele-

mentary schools which contains an outline for nature study in the

first six years of the elementary course and agriculture in the remain-

ing two years. The State superintendent of public schools in Wis-

consin has issued a manual for the common schools of that State

which contains an outline course in elementary agriculture. A simi-

lar course for the common schools of South Dakota has been published,

also a course in nature study for North Carolina schools.

A guide for school and home gardens has been published under the

title of "Hints and Helps for Young Gardeners," by H. D. Hemen-

way, formerly director of the Hartford School of Horticulture.
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Elementary Agriculture with Practical Arithmetic, by K. L. Hatch

and J. A. Haselwood, is a text-book of agriculture suitable for use in

elementary schools, which treats in a brief but logical way of plant
and animal production and devotes some space to farm mechanics

and economics.

The feature which distinguishes this text-book from any other that

has appeared in this country is the nature of the practicums, which

consist of problems in agricultural arithmetic. There is a total of

274 of these problems, of which there are from 6 to 24 following each

chapter and related to the subjects discussed in that chapter. There

are also scattered through the text numerous tables taken from the

publications of this Department and adapted to the needs of the text-

book, as well as numerous references to the bulletins and other publi-

cations of this Department.
How to Teach the Nature Study Course. By J. Dearness. A

text-book prepared to aid the teachers of Nova Scotia, Ontario, and

Manitoba in presenting the prescribed school courses in nature study
and school gardening.
The Office of Experiment Stations has made two contributions

to the literature of elementary agriculture, (1) a bulletin on School

Gardens, by B. T. Galloway, containing a report of the school garden
work in the District of Columbia, conducted in a cooperative way b^'-

this Department and the normal schools of the District, and a report
on school gardens in different cities in the United States visited by ]\iiss

Susan B. Sipe; and (2) a Yearbook article on the Use of Illustrative

Material in Teaching Agriculture in Rural Schools, by D. J. Crosby,
in wliich the writer discusses the value of agriculture in rural schools,

describes methods employed in teaching this subject in a number of

schools, and gives suggestions for a number of simple exercises in

elementary agriculture.

At the re([ucst of a committee appointed at a meeting of the State

Teachers' Association and the State Farmers' Institute at Berkeley,

Cal., December 26-29, 1905, a suggestive course of nature study and

elementary agriculture for the schools of California was prepared by
A. C. True and D. J. Crosby, of the Office of Experiment Stations.

This course was published in two numbers of the Western Journal of

Education, but nearly the whole issue of the first number was des-

troyed by fire at the time of the earth(|uakc in San Francisco. For

the purpose of making the article available for teachers, therefore, its

essential features are given below.

NATURE STUDY AND AGRICULTURE FOR THE ELEMENTARY
PUBLIC SCHOOLS.

At the joint meeting of the State Teacliers' Association and (he

State Farmers' Institute held at Berkeley, December 26-29, 190."), one

of the writers of lliis article presented some of ihe i-easons "wii}^ the
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friends of agricultural progress believe that agriculture should and
will be taught in the public schools," and outlined a general system
of agricultural education for California from the university dowTi to

the elementary school. We have since been asked to discuss some-

what more in detail the topics which should be included in nature

study and elementary agricultural instruction and the methods which

should be followed in this work. We have consented to do this, not

with the expectation of setting forth a complete system of nature

study and elementary agriculture exactly adapted to the require-

ments of California schools, but rather in the hope that a more defi-

nite outline of these subjects will call forth further study and discus-

sion of these matters b}^ California school officers and teachers with

the result that the attempts at such instruction now being made in

different parts of the State may be brought more largely to public

notice and that others may be encouraged to undertake experimental
efforts in this line in the schools under their direction.

For this whole subject is still in an experimental stage. Wliat is

feasible and proper in one part of the United States or in one part of a

State may not be at all adapted to the conditions elsewhere. It is

especially desirable now that this matter is being widely agitated that

we should have during the next few years a large number of experi-

ments in different localities which may result both in establishing

some general principles on which such instruction may be safely based,

and also in developing the especial requirements of different regions

for this kind of educational effort.

Fundamentally the teaching of nature study and elementary agri-

culture in the primary schools is an attempt to educate the child

through his environment. Theoretically it might be desirable to

make the natural environment of the pupil the basis for his education

along all lines, and it is possible that this may be done in our schools

o-enerallv when our educational svstem has further developed and our

educational ideals have more completel}^ changed. W^e should not,

however, wait for such an evolution of pedagogy to be completed, but,

taking our present school system with all its faults in theory and prac-

tice, we shoidd attempt to devise a practical modus vivendi for nature

study and elementary agriculture along with the other subjects usually

taught in our common schools. In doing this we should not leave out

of sight the desirability and importance of correlating the new sub-

jects with the old ones. It would be strange, indeed, if nature study

and agriculture should gain a firm foothold in our public school cur-

riculum without materially affecting and even improving the instruc-

tion in English, arithmetic, geography, etc. It is hoped that the new

subjects will in a few years so unite themselves in bonds of friendship

a This address has been published as Circular No. 17 of the California Agricultural

Experiment Station, and may be obtained on application to the station at Berkeley.
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with the old ones that they will be no longer regarded as interlopers,

but rather as boon companions and helpers. ^leanwhile we should

present the most reasonable scheme for the introduction of the new

subjects and seek to avoid all unnecessary fi'iction in establishing their

relations with old subjects.

Scarcely anybody denies of doubts that both agriculture and agri-

cultural people would be greatly benefited if nature study and the

elements of agriculture were taught efficiently in public schools, espe-

cially all schools attended by country pupils. Moreover, those stu-

dents of education who have taken the trouble to familiarize them-
selves with rural conditions, and those particularly who have had
actual experience in teaching nature study and agriculture, are prac-

tically agreed that for rural school pupils these subjects possess marked
educational value.

It is not necessary, or even desirable, for country pupils to isolate

themselves entirely from country things for six hours a day for one

hundred and sixty days in a year for eight or ten years in order to

prepare for life in the country. On the contrary, as Professor Hanus,
of Harvard University, has so well said, "the only real preparation for

life's duties, opportunities, and privileges is participation in them so

far as they can be rendered intelligible, interesting, and accessible to

children and youth of school age ;
and hence the first duty of all educa-

tion is to provide tliis participation as fully and freely as possible."
With reference to nature study and agriculture in the public schools,

then, the question is not so much one of desirability as of feasibility.

Is it practicable, considering the present condition of country schools,
to teach these subjects? ]\Iany writers and speakers are ready to say
no, and to produce evidence and elaborate arguments in support of

their contention; but all of their evidence and arguments are of no
more avail in this connection than was the alibi established by the

lawyer defending a man accused of stealing a pair of trousers. By
means of the sworn testimony of several witnesses, supported by skill-

ful arguments, he had established an alibi which seemed to be impreg-
nable until counsel for the prosecution brought out the fact that the

prisoner at the bar was at that moment wearing the stolen trousers.

Many teachers, though by no means as many as we might wish, have

alread}^ taught nature study and agriculture with sufficient success to

warrant the conclusion that the obstacles are far from insurmountable.
In overcoming these obstacles one of the most pressing needs is the

preparation of more teachers; another is the preparation of courses of

study sufficiently simple to be of immediate ser\'ice to untrained teach-

ers who desire to take up a little work along this line, and yet based

upon sound pedagogic principles and sufficiently elastic to serve as a

foundation for more satisfactory courses later on. It is our present

purpose to set forth in a general way the topics which might be
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included in such a course of study, the character of instruction, and the

sources from which information can be secured concerning the details

of the work.

For convenience the eight grades preceding the high school may be

divided into three groups, as suggested by Prof. B. M. Davis in his

bulletin on School Gardens for California Schools. Grouj) I includes

grades 1 to 3, children 6 to 8 years old; Group IT, grades 4 to 6, chil-

dren 9 to 11 years old; and Group III, grades 7 and 8, children 12 to

14 years old. The work of the first two groups should consist largely
of nature study, supplemented by school garden work; that of the

third group, elementary agriculture, with illustrative practicums or

experiments. In general the work may be divided as shown in the

following table:

Nature study and agriculture, by groups.

Group.

1. Nature study. Chil-

dren 6 to 8 years old.

II. Nature study. Chil-
dren 9 to 11 years old.

Hi. Agriculture. Chil-

dren 12 to 14 vears old.

Character of instruction.

Observation: Observe wild and cul-
tivated plants, trees, insects, and
wild and domestic animals in en-
vironment at liome and near
school.

Observation and comparison: Ob-
serve weather, soils, wild and culti-

vated plants, trees, insects, and
wild and domestic animals in en-
vironment of school district and
vicinity; compare habits of plants
and animals in order to become
familiar with their ditferent modes
of living, their struggles for exist-

ence, and their uses to man.
C^B.SERVATION, COMPARISON, and
judgment: Study objects as above,
within and beyond horizon of chil-

dren's observation; introduce text-
books and reference books on ele-

mentary agriculture as sources of
information concerning objects be-

yond the limits of personal obser-
vation; illustrate processes by sim-
ple experiments; study different

types of plants and animals; visit

tyfiical farms; teach sources and
uses of agricultural literature—
books, bulletins, and farm journals.

Garden.

School garden: Plant and grow
some of the common hardy vege-
tables, such as radi.shes, lettuce,
beets, and carrots; and one or two
quick-growing flowers, such as
dwarf nasturtiums.

School and home gardens: Plant
and grow typical economic plants
of the region, giving some atten-
tion to different varieties, and to
the relation of crops to different
conditions of soil, weather, treat-

ment, etc.

School and homo gardens: Plant
and grow different varieties of

crops—e. g., wheat, barley, sugar
beets, potatoes: introduce exer-
cises in pruning, grafting, making
cuttings. Encourage pupils to

grow crops, poultry, and farm
animals at home, keeping account
of labor, fertilizers, feed, gross and
net returns, and have them exper-
iment on different methods of

planting, cultivating, harvesting,
and preparing for market.

NATURE STUDY.

GROUP I.

As indicated in the above outline, the nature study work of the

first three years should largely consist of observations, directed to a

certain extent by the teacher, the object of which is to extend the

children's acquaintance with the birds, insects, flowers, trees, and

other animal and plant life in their immediate environment—in the

school yard, at home, and along the roadside. This very pleasant
and profitable way of gaining knowledge has been their principal

occupation during the two or three years that they have been running



282 REPORT OF OFFICE OF EXPERIMENT STATIONS,

about out of doors at home, and they should be encouraged and

aided to extend their knowledge of the things in nature with wliich

they are likely to come in daily contact throughout their lives.

How many last year's birds' nests between home and school ? What
kinds? How many and what kinds of flowers, trees, bushes, birds,

animals, insects ? What kinds of animals on the home farm, and their

uses? ^Yliat plants are raised, and their uses?

These questions are merely suggestive. They may be modified or

expanded almost indefinitely to suit local conditions. If time for

nature-study exercises is limited the recitations can be conducted

wholly in connection with the other regular class work. In the

language class the pupils should be led to tell and write about the

different objects seen; in the spelling class they should learn to spell

the new names; in the number class they would find keen enjoyment
in working out problems based on such familiar concrete material.

The teachers should also go with small groups of children on short

walks around the school yard and along the roads on the occasional

noon intermissions, and on longer trips into the fields and woods on

Saturda3's. Each trip should be taken with some leading object in

view, such, for example, as a search for early spring flowers, or

cocoons, or grasshoppers, or weed seeds; but this leading object

should not shut the eyes of the children to other things. Direct their

observations, but do it in such a way as to stimulate their perceptive
faculties. Let them see and hear and feel and smell. Tell them

little; they should do the telling. Better wait days and weeks for an

answer from the children than tell them now and rob them of the

pleasure of discovery, provided the subject is within their compre-
hension. At first there will seem to be but little connection between

the difi'erent observations made by the children, but the teacher

should never lose sight of the fact that very real and definite relation-

ships exist between the dift'erent plants and animals of a given locality

and between these things and their inorganic environment. Gradu-

ally, therefore, these relationships and the relation of all these things
to man should be brought out.

In nature study as in other school work, the teacher should have a

definite plan of instruction in which the educative effect of the work

on the child's mind should be carefully considered. This plan need

not be revealed to the child, and much less should it be reduced to

written or printed form for him to learn. It is well, however, for the

teacher always to remember that while it is comparatively eas}' to

interest and excite a child, it is more difficult to both interest and

instruct him. Book work and the ordinary formalities of learning

and reciting set lessons should be excluded from nature studies. The

problem is to take advantage of the spontaneous curiosity of the

child and so direct it by a subtle and unperceived guidance that the
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charm of original quest and discovery of natural objects and phe-
nomena will not be lost and that the finding of one thing will lead on

to the finding of another until at length the child realizes, though it

may be unconsciously, that the secrets of nature are united one with

another in most delightfid and usefid ways. The pupil's individu-

ality of interest, thought, action, and expression should also be

cultivated and strengthened, while accuracy of perception, execution,
and statement should at the same time be stimulated.

Every school should have connected with it a school garden where

the smaller children can grow vegetables and flowers of easy culture

and the larger children can try simple experiments. The garden
work of the first group should be confined to planting and caring
for a few quick-growing vegetables and flowers, \nth only such

problems as arise incidentally in connection ^vith the work of gro\nng

plants. Concerning the relation of such work to nature study Davis

saj^s :
"-

All the processes of gardening are preeminently nature studies of the verj' best sort.

To rear a plant successfully, to be responsible for its life, to protect it and minister

to its needs, to become thus vitally connected with it, go a long way toward giving

the child the right attitude toward nature. This attitude or point of view, or means

of contact is, indeed, the chief purpose of nature study. This attitude is fundamental

for any development of an resthetic appreciation of nature. To rear a plant with all

its beauty of leaf and flower, if not creative art, has at least the elements of it, and

leads to more than a passive enjoyment of the beautiful.

The value of a plant ^vill be greath' enhanced in the estimation

of a child if he is the sole owner of it; hence it wall pt-obably be

found best to supply a small garden for each child. A garden con-

taining 8 to 12 square feet will do for the children in Group I. At
the same time the opportunity to bring out the value of cooperative

endeavor should not be lost sight of, and provision should be made
some time during the course, if possible, for group gardens or class

gardens, either to include all the garden work of a class or group
for one season, or to be confined possibly to work on demonstration

plats of economic plants.

The work outlined above furnishes an excellent basis for the study
of home geography, which is usually begun in the third yesLr, and

which will probably include oral work concerning the surrounding

farms, vineyards, orchards, and gardens; the gristmill, sa^nnill,

creamery, and canning factory; the streams, lakes, roads, railroads

and trolley lines; the churches, schools, libraries, and places of amuse-

ment; in short, all the more important local industries and com-

mercial and social institutions. Nature study may also be correlated

closely with home geography. The two may be carried on together

in much the same way as was suggested above for nature study,

language, numbers, and spelling.

a School Gardens for California Schools, p. 42.
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GROUP II.

As the puj)ils advance from one grade to another their nature

study work should be better systematized, their observations should

include more details, and greater attention should be given to the

comparison of physical and other readily-discerned differences in

the species. Besides being more thorough, the nature study survey
should be extended somewhat beyond the limits of the school district,

and some study should be made of life histories of plants and animals,
so that these may be recognized in all stages of their development
and their economic relations determined. This wdll enable the pupils
to decide whether a given species is mainly beneficial or harmful and
will set them to thinking about means of perpetuating or extermi-

nating the species. This last consideration is the one which mainly
determines the attitude of the farmer toward his field crops, domestic

animals and fowls, as well as toward the weeds and other pests that

annoy him.

To illustrate by a specific example: It would be interesting to

study and compare the teeth of difl'erent animals, such as the cow,

horse, cat, scpiirrel, and mouse, not for the purpose of discovering
anatomical curiosities or cataloguing specific markings, but for the

purpose of getting at the food requirements of these different animals,
and the ability of a given animal to survive under given conditions.

A dog would starve in a rich pasture where a cow would thrive.

Why? Myles, shrews, and field mice occupy the same underground
tunnels in our lawns. The first two eat grubs, worms, and other

insects and do no harm except to raise unsighth^ ridges on the la\Mi.

The field mice, on the other hand, eat our crocus and jonquil bulbs

and the tender roots of our rose bushes and other shrubbery. Exam-
ine the teeth of these different burrowers. Wliat differences that

would help to account for their habits?

When the nature study teacher and her pupils have arrived at

this point of view, where the different objects are studied, not as

curiosities, but as components in a complex environment, each ele-

ment of whicli has its own function to perform, a definite influence

upon all other factors, they will be in a position to pass over as unim-

portant such details as color of hair, length and number of teeth,

number of leaves, length of petioles and internodes, and a hundred

other peculiarities of plants and animals, except as these peculiarities

have a direct bearing upon the perpetuation of the species or upon
their usefulness or harmfulness to man. Such a point of view and

such an attitude it is desirable that the pupils should reach before

they take up the more formal study of agricidture, which is pursued
"for the purpose of finding out how to enhance the animal and plant
values to man."
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The school garden work should be continued but more attention

should be given to important economic plants and varieties of each;
to selected seed; to the influences of climate, soil, cultivation, and

irrigation; and to the work of birds and insects. The correlation of

nature study and gardening with composition, arithmetic, geography,

drawing, and other subjects should also be kept in mind. Every
California teacher should have a copy of Davis's School Gardens for

California Schools, which discusses in considerable detail the value

of school gardens, the character of work to be undertaken, and the

correlation of gardening and other school work. This and other aids

for teachers of nature study are mentioned in the list below:

SOME HELPFUL NATURE STUDY AND SCHOOL GARDEN PUBLICATIONS.

School Gardens and Their Kelation to Other School Work. W. A.

Baldwin (Amer. Civic Assoc, Dept. Children's Gard. Pamphlet 2,

pp. 15, figs. 6).

Suggestions are given for correlating school garden work with arithmetic, language,

drawing, and other subjects. Additional references to school garden publications are

given.

The School Garden. By L. C. Corbett. (Washington: U. S. Depart-
ment of Agriculture, Farmers' Bulletin No. 218, 1905. Ip. 40,

figs. 33. Free.)

Contents: Introduction, value of school garden work, the individual school garden,

laboratory exercises, window boxes for schoolrooms, specimen plants for schoolrooms,

and the decorations of school grounds. Under the individual school garden the topics

treated are types of plants for the garden, a vegetable garden, rotation of crops, com-

bination vegetable and flower gardens, cultural suggestions, vegetables, and flowering

plants. The laboratory exercises include studies of soils, plants, cuttings, grafts, and

budding. Under the decoration of school grounds consideration is given to the plan,

walks, lawns, annual plants suitable for school grounds, and trees and shrubs suitable

for school grounds and classified by sections of the country where they will grow most

readily.

A Few Good Books and Bulletins on Nature Study, School Gardening,
and Elementary Agriculture for Common Schools. By Dick J.

Crosby. (Washington: U. S. Department of Agriculture, Office

of Expt. Stas. Circ. 52. 1903. Pp. 4. Free.)

This circular gives a list of (1) a few books which will aid the teacher who is begin-

ning nature study work, (2) supplementary aids for the teacher, (3) interesting nature

studies for pupils, (4) up-to-date elementary texts on agriculture suitable for pupils in

the grammar school and the high school, and (5) publications which might serve as the

nucleus for a public school agricultural library.

School Gardens for California Schools. By B. M. Davis. (California

State Normal School, Chico, Bui. 1, pp. 79, figs. 11, chart 1. 50

cents.)

This is a manual for teachers based on experiments in school garden work at the

Los Angeles and Chico State normal schools. The author deals briefly with the history
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and development of school gardens and their educational value; devotes a chapter to

the plant and its relations, including soils, fertilizers, temperature, and plant enemies,

with an annotated list of some of the most common and important insects of California;

another chapter to plant propagation, in which is included a plant calendar containing

condensed information concerning quite a variety of vegetables, flowers, and climbing

plants; a third chapter to instruction, including practical work and correlative sub-

jects; a brief description of school gardens at Los Angeles and Chico; an abridged list

of useful books and bulletins for a school library; references to literature on insects

mentioned in the text, and a bibliography of 218 entries on school gardens, nature

study, elementary agriculture, and horticulture. An appendix contains "some

exercises for experimental study of soils and other factors of plant growth."

School Gardens. By B. T. Galloway. (Washington: U. S. Depart-
ment of Acrriculture, Office of Expt. Stas. Bui. 160, 1906. Pp.

47, pis. 5.)

A report is given on the school garden work in the District of Columbia, conducted

in a cooperative way by this Department and the normal schools of the District, under
the direction of the Bureau of Plant Industry and Miss Susan B. Sipe, instructor in

botany in Normal School No. 1. The garden work described includes the boys' vege-
table gardens on the grounds of this Department, the home gardens of the normal school

pupils, and the improvement of school grounds at Normal School No. 1, and 32 other

schools in the District. Supplementary to this report is a report by Miss Sipe on

school gardens visited by her in the summer of 1904 in Hartford, Conn.
; Boston, Brook-

line, Hyannis, and Worcester, Mass.; St. Louis, Mo.; New York City, Yonkers, and

Rochester, N, Y.; Cleveland, Ohio, and Philadelphia, Pa. Throughout the bulletin

an effort has been made to bring out the educational trend of garden work in the

different enterprises described.

How to Make School Gardens. By H. D. Hemenway. (New York:

Doubleday, Page & Co., 1903. Pp. XVI-flOT, pis. figs. 16.)

This is a popular work dealing with the details of making a school garden, such as

laying out beds, planting seeds, sowing seeds in window boxes, making cuttings, and

grafting and budding. A bibliography of school garden literature is appended.

Nature Study and Life. By C. F. Hodge. (London and Boston:

Ginn&Co., 1902. Pp. 514, pi. l,figs. 196.)

This is a practical treatise on nature study, tlie subject being treated from the

standpoint of living things. It contains a vast amount of suggestive and useful infor-

mation regarding domestic animals and native plants, insects, birds, and lower forms

of animal life. Much of it has an agricultural and economic bearing. Thus, detailed

directions are given for the growing of an :ipi)le tree, peach tree, grapevine, etc., from

the planting of the seed to the grafting or buckling of tlie plants, and the after treatment

as fruit trees. A chapter on our common birds is considered from the standpoint of

what birds do, and their value in the community and to farm life is clearly brought out.

Most of the insects treated are those dinM'lly related to our orcliard. garden, and field

crops, and to the household. A chapter is given on elementary forestry, and another

on flowerless plants like ferns, mosses, and mushrooms. A final chapter contains sug-

gestions for lessons with plants and animals, suited to the different grades in the school.

Children's Gardens. By Louise Klein Miller. (New York, Boston,
and Chicago: D. Appleton & Co., 1904. Pp. 230, il.)

This book discusses schot)l gardens as a factor in education and shows the socio-

logical and economical .significance of th(> training tlu-y afford. It gives detailed

directions for planting and caring for sdiool gardens in both city and country, with
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concrete examples in actual practice, including tree planting, hedge growing, and

herbaceous borders, with chapters on wild flowers, vegetables, window gardens, roof

gardens, propagation, grafting and budding, soils, fertilizers, insect pests, birds, and

implements. The appendix contains lists of shrubs, trees, and flowers for the wild

garden, and ferns, bulbs, etc., for cultivation.

Progress in Agricultural Education, 1903. By A. C. True. (Wash-

ington: U. S. Department of Agriculture, 1903. Pp. 63, il. Free.)

This article includes the report of the school garden committee of the American

Park and Outdoor Art Association, with additional illustrations and plans. It can

be had upon application to Dr. A. C. True, Office of Experiment Stations, Washington,

D. C.

AGRICULTURE.

GROUP III.

Pupils in Group III (grades 7 and 8) should continue to study and

compare weather conditions, soils, plants, animals, and other natural

phenomena and objects both within and beyond the limits of their

personal observation. As sources of information concerning things

not coining under their immediate observation or experience, the

pupils should use a well arranged up-to-date text-book of agriculture

and have access to good works of reference. If the nature study

work outlined for Groups I and II has been carried out in the proper

spirit
—that is, if the pupils have been treated as seekers after truth

rather than receptacles for the teachers' overflow of mental pabulum,

they will not look upon text-books, bulletins, encyclopedias, and other

available agricultural publications as additional tasks to be mastered,

but as aids in extending their knowledge of things and affairs directly

related to their life work. Most country boys of 12 expect to make

farming their vocation
; many at this age have already begun to raise

small patches of pop corn or potatoes, or are the possessors of a sheep,

or a calf, or a colt. Such boys will need no prodding to induce them

to take up and study in an orderly way one of the attractive modern

text-books of agriculture.

A text-book will be necessary in most cases as a more or less definite

guide for the teacher who will in all probability be without special

training in agriculture, and it will serve the further purpose of showing

to parents what such instruction really involves. At the same time

the limitations of text-books should be kept in mind. Publishers and

authors in attempting to put out text-books sufficiently elementary

for use in public schools, have been compelled either to treat the differ-

ent topics in a very superficial way, or to prepare a text-book suited

to a comparatively limited area. In either case it will be desirable to

supplement work with the text-book by a study of other text-books

and manuals, encyclopedias, agricultural journals, and the publica-

tions of the United States Department of Agriculture and the agri-

cultural experiment stations. Such supplementary study will also
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serve to familiarize the pupils with sources of authentic information

on agricultural subjects, and this is one of the most important accom-

plishments aimed at by those advocating the introduction of agri-

culture into the public schools.

The oral work of the class room should be supplemented in many
ways. Agriculture is a subject which lends itself admirably to the

laboratory method of teaching. It is rich in illustrative material,
and more than almost any other subject of study, it may be made to

draw upon and utilize the resources of the whole comnumity for the

material. There should be laboratory work at school, garden work
at school and at home, and study of farm animals, irrigation and

drainage systems, home water supply and sewage systems, buildings
and fences, orchards and spraying machinery, rotations and other

systems of cropping on the better farms of the district. Pupils
should be taken to local dairies to study dairy animals and machinery,
to creameries, cheese factories, and canneries to study methods of pre-

paring farm products for consumption and shipment, to cold-storage

plants to study the preservation of foodstuffs, to the butcher shop to

study meat cutting, to the green grocer to learn methods of preparing
fruit and farm products for market, and to the implement dealer to com-

pare types of farm machinery. Clubs of boys should be organized for

the discussion of agricultural topics and to give practice in parliamen-

tary proceedings. School and county fairs have been found very
efficacious in stimulating interest among children along agricultural
lines. In some States the county and State fair associations have
aided the movement for agricultural education by ofi"ering liberal

prizes for the best displaj^s of agricultural products grown by school

children.

The time to be devoted to agriculture will necessarily vary in difl'er-

cnt schools, but it is believed that on the average not less than one

hour a week during the seventh and eighth years will be required to

make the class work and laboratory experiments effective. The time

spent in visiting farms, factories, etc., will depend so much on local

conditions that no reliable estimate of it can be made in this article.

OUTLINE OF COURSE.

The course in agricidture should include an orderly and progressive

study of the elements of ])lant production, animal production, and

dairying, together with brief and very elementary consideration of a

few topics ui rural engineering and rural economics.

In jdant production we would first consider a few plants with rcfei--

ence to their structure and ]>hysiology
—how they feed, grow, and re-

produce. It would be well in this connection to select one plant that

is reproduced from seed, one from bulbs, another from cuttings, etc.,

and to teach and give ])racticc in grafting, budding, layering, and

making hard and soft cuttings.
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The second consideration is the environment of the plant
—chmate

and soil in relation to plant growth. These have been considered in a

general way in the nature study observations, but it is now time to

study some of the more fundamental problems in the relation of light,

heat, moisture and air (in the soil and above it) to plant development,
and the problems of soil management, such as tillage, drainage, irriga-

tion, enrichment, impoverishment, and cropping.
Next in order would be a more detailed study of some particular

farm crop or fruit of local importance, such as wheat, corn, cotton,

tobacco, hops, apples, oranges, pears, grapes, or olives. Devote some

time to the classification of the crop and its varieties, but lay greater

stress on its commercial importance, its culture and its uses. Bring
out the importance of carefully selecting seed or stock, and dwell

somewhat on methods of planting, cultivating, harvesting, and mar-

keting, and on protection from insect pests, weeds, and diseases.

In the study of animal production we would bring out first the lead-

ing characteristics of the different types and breeds of horses, cattle,

sheep, swine, and poultry found in the vicinity of the school, and

then take up matters concerning the care and management of these

animals. Some attention should be given to feeds, and under favor-

able circumstances some exercises in compounding rations could be

given. Other topics of importance in this connection are water

supply, exercise, shade, ventilation and cleanliness of buildings, and

the preparation of animals and animal products for market.

Dairying is an industry of sufficient importance in most States to

deserve special consideration in a course in elementary agriculture.

The subject should be introduced by making a somewhat more

detailed study of the dairy type of cow than was given under animal

production. This should be followed by a study of milk, its com-

position, how determined, and relation to price; handling, and the

relation of cleanliness, straining, aerating, and cooling to quality;

and uses for consumption as milk or cream, for condensing, for cheese,

making, and for butter making.
Rural engineering in most of its aspects is considered too technical

for pupils in the common schools, but in every community there will

be some opportunity to examine the plans and structure of good

types of buildings, fences, irrigation systems, etc
,
and to devote

some time to drawing simple plans of farms, buildings, and other

works. Advantage should also be taken of any opportunity to visit

implement warehouses and have the structure, operation, and care

of different types of farm machinery pointed out to the pupils. The

importance of good roads, hygienic water supply, and sewage disposal

should be emphasized.

294b—07 19
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Most of the topics under rural economics are too broad to be

included in a brief course in agriculture, or too complex for the com-

prehension of common school pupils. It is thought, however, that

some of the general principles of marketing and farm accounts might
be taught in this connection. Some of the topics which might be

considered are marketing
—

preparation for market, choice of market,

transportation, and method and cost of sale; and farm accounts—
feed and milk records, crop records, breeding records, inventories,

and bookkeeping.
Attention should also be given to the benefits which may come

from cooperative effort in such matters as the construction and man-

agement of roads, irrigation and drainage systems, the prevention
and eradication of weeds, injurious insects, or diseases of plants and
animals. In fact, all the work of the rural schools should be con-

ducted with a view of impressing the children mth the great advan-

tage which may accrue to farming communities if a reasonable inde-

pendence of the individual can be combined wdth a harmonious
concert of thought and action for the common good.

Regarding the division of time between the different branches of

agriculture no definite allotment can be made which will be suitable

for all conditions, but in schools devoting two years of three terms

each to agriculture, a fairly satisfactory division of time would be

two terms for plant production, two terms for animal production,
one term for dairying, and one term for rural engineering and rural

economics. In case agriculture is to be carried beyond the eighth

grade for one or two years, the same general outline can be followed

by giving more time to each branch of the subject and going more

fully into its details. Such an extension of time would be valuable

in that it would render feasible a much broader study of the literature

of agriculture.

SUGGESTIONS FOR SIMPLE PRACTICUMS OR EXPERIMENTS.

The effectiveness of agricultural instruction in the common schools

will depend largely upon the ability of the teacher to select and devise

suitable exercises for the illustration of the different principles
involved. The materials to be used in laboratory work may be

expensive or they may be had for a few dollars. Two dozen empty
tomato cans, three or four lard pails, a few baking-powder cans and

covers, a lot of empty bottles, a few small wooden boxes, a collection

of typical soils (clay, sand, loam, and muck or peat), and a few seeds

of garden and farm crops will enable the teacher and pupils to per-
form a variety of experiments, illustrating important principles upon
which the science and practice of agriculture are based, and will not

cost a cent. If to this material the school board or the pupils will

add by purchase at prices approximately as given, an 8-ounce glass
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graduate (10 cents), 4 dairy thermometers (60 cents), 6 student lamp
chimneys (90 cents), 12 5-inch test tubes, 100 5-inch filter papers
(15 cents), a pint glass funnel (10 cents), a 4-bottle Babcock milk

tester with test bottles, pipette acid measure and acid (S5), an
alcohol lamp (25 cents), a kitchen scale with dial which will weigh
from 1 oimce to 24 pounds (90 cents), 12 ordinary glass tumblers (30

to 50 cents), a small quantity of litmus paper, and a few ordinary

plates, iron spoons, pie tins, etc., the school will be provided with an

excellent equipment for laboratory exercises, and all at a cost less

than $10.

With this material in the hands of the pupils and a teacher willing
to experiment and learn with the pupils the ordinary rural school-

room becomes a laboratory in which it is possible to determine the

comparative temperature, weight, acidity, porosity, capillarity, and

fertility of different soils
;
to test their water-holding capacity and the

readiness with which they may be drained, and to show the effects

of cultivation, mulching, and puddling on the moisture content and

physical condition of different soils. As far as the training of the

pupils in mathematics will permit, the results obtained in the labora-

tory exercises should be translated to field conditions, and the impor-
tance of the principles involved should be brought out by questions

concerning their application to the practical operations of farming.
Most of the modem elementary text-books of agriculture contain

suggestions for numerous exercises illustrating the principles of

agriculture, and several of the agricultural colleges have published
circulars and bulletins containing similar suggestions. In order to

show the nature of material now available, we give below several

exercises selected from a bulletin (Practical Studies in Agriculture
for Public vSchools) published by the school of agriculture of Purdue

University, Lafayette, Ind.

Study 1.— To illustrate the capillary power of soils.

Apparatus needed.—Three or more lamp chimneys, or better, glass tubes, at least

an inch in diameter—the longer the better; a shallow pan that will hold water, and at

least two types of dry soil, a clay and a sand.

Procedure.—Tie a cloth over the bottom of each chimney or glass tube, so that the

soil will not drop out. Fill one chimney with the sand, another with the clay, and

a third with a cloddy soil. If more soils are used, fill a chimney with each soil. Set

the filled chimneys in the pan and put about one-half inch of water in the bottom of

the pan and keep some there all the time.

Note.—The soil used should be completely dried and if possible screened, so as to

be fine and uniform.

Observations.—Note in which soil the water rises the faster. How many inches

does it rise in a unit of time? Try to explain the cause of the different rates of rising.

WTiy does the water not rise as rapidly in the cloddy soil? Does this experiment
teach anything about preparation of the seed bed? Try to make an application of

this experiment to farm conditions, especially to the subsoil. If you can have glass
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tubes 3 feet long, you will get at the real truth, which the lamp chimneys will nut

show, because the water in the sand rises very rapidly for a short time, but it is later

overtaken and passed by the water in the clay. Can you explain this result?

Study 3.— To show the effectiveness of a dust mulch.

Apparatus needed.—Two 1 or 2 gallon buckets or cans with holes in the bottom, and

a quantity of soil. Also, a scale which will weigh 25 or more pounds. Both buckets

should be alike in size.

Procedure.—Fill one bucket full of water-saturated soil. It is best to wet it as it is

put into the bucket. Fill the other bucket with the same kind of soil in the same

condition, except do not fill entirely full. Leave a depth of about 2 inches. Let the

buckets stand a day or two until they have drained. Then fill the one to the top with

loose dry soil. This soil need not be very finely pulverized. Press down the surface

of the other bucket so that it is rather compact. Weigh both buckets and make a

note of the weights. Keep the buckets in any conveniently warm place, or in fine

weather set them out of doors. Weigh the buckets every three days for two weeks.

Keep records of the weights.

Observations.—Under which condition is the most weight lost? What is this loss in

weight? To what is it due? Make the application to farm practice. Calculate what

the loss in moisture amounts to in tons of water per acre of area. How many inches

of rainfall does this represent? Will it pay to keep the top soil loose in the cornfield

in July and August?

Study 9.— To show the germination of seeds.

Apparatus needed.—Two, four, or more dinner plates; two, four, or more pieces of

canton flannel, 4 inches square, and some seeds for testing, say corn and beans.

Procedure.—Dampen the cloths and lay one on a plate; upon this put twenty-five

of each kind of seeds to be tested. Put a second cloth over these seeds, having it

pretty wet. Over all, turn a second plate to prevent evaporation. Fix as many sets

of plates and as many kinds of seeds as you wish. Watch the cloths that they do not

become too dry. Also, be careful not to make them too wet. Keep at a temperature

of 70 to 85° F.

Observations.—Note the time elapsing until the seed coats begin to burst. "Which

part of the new plant appears first, the root or stem part? Is there any difference in

the disposition of the cotyledons (seed leaves) in the different kinds of seeds? Look

for the root hairs; what do you think their office is? Find the hardened cap at the

end of the root; this is the root cap. WTiat do you think its ofiice is? ^^^lat is the

first step in germination? Does the process of germination teach anything about the

preparation of the seed bed? Calculate the per cent of seeds that germinate. Try
seeds of different ages. Do the germs of all the seeds of the same kind show the same

degree of activity? Wliy not? Can you tell whether a kernel of corn will grow by

examining the germ? If you can not, get some one to show you. This, however, is

not as accurate as the germination test.

iVb^f.^This exercise has a very practical use to the farmer. Much time, labor, and

money would be saved each year if farmers would test their seed com as well as other

seeds. To test seed corn, divide the corn to be tested into lots of ten ears each. Take

five kernels from different parts of each ear and treat them as above, using one plate

for each ten ears. If four or more kernels on a plate fail to germinate, the entire ten

ears should be thrown out or each ear tested by itself. Instead of plates, the kernels

may be placed on pieces of paper and the ends folded over and a number of these

folders placed in a cigar box where they can be kept moist and be easily examined.
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Study 24.— Using the Babcoch test for butter fat.

Because of its simplicity, accuracy, and ease of operation, the Babcock test has

become the standard test for determining the value of milk and cream as delivered to

the cheese factories and creameries all over the country. It is also largely used by

private individuals who keep cows, to determine whether a cow pays for her keeping

or not.

A good tester can be obtained from almost any dairy-supply dealer at a small cost.

Directions for using come with the machine. Have some pupil bring a sample of milk

from one of the cows at home. The sample should be taken after the milking is done

and the milk has been poured two or three times from one bucket to another, so as to

be thoroughly mixed. (Make a note of how much the cow gave at that milking,

either weigh or count a gallon as 8| pounds.) Take about a half cupful as a sample

and put into a clean bottle. From this bottle the sample is drawn for testing, after

mixing the contents of the bottle thoroughly.

Having determined the per cent of butter fat in the sample, an estimate can be made

of the total amount of butter fat in the milk from which the sample was taken. Make

several tests of the same cow's milk, using both morning and evening milk. Note

variations. Estimate how much milk this cow gives in a year and calculate the niim-

ber of pounds of butter fat produced. A poimd of fat in ordinary practice should make

about 1.1 pounds of butter. What price per pound do you get for butter? Does the

cow pay for her feed? The cow should not be condemned until many tests have been

carefully made, and you are sure you are right.

Test samples of skim milk, buttermilk, and cream. Determine the amount of fat

lost in different methods of separating cream, e. g., separator, shallow pan or crocks, or

deep cans set in cold water.

If you are in a dairy district, or where people are interested in making their cows

pay for their keeping, this exercise will furnish work for several weeks and may be

made profitable to your patrons as well as to your pupils. The making of a test of a

few samples need not occupy more than a half hour and the cost of each test is less than

one cent.

Study 25.— The effect of temperature on the creaming of milk.

Select two bottles of the same size and shape; quarts are large enough, preferably

with long slanting necks and made of white glass so that the layer of cream may be

seen. Have some one of the children bring enough milk to fill both bottles. This

milk should be milk drawn on the morning of the day on which it is brought, if pos-

sible. Mix thoroughly, preferably by pouring from one vessel to another two or three

times; then fill both bottles to within an inch of the top, place one in a pail of water at

a temperature as near 40° F. as possible, and put where it will stay near that tempera-

ture. Put the other bottle in a pail of water at a temperature of 75° F. and keep it

there. At the end of two hours, and each two hours throughout the day, measure with

a ruler or a strip of paper the depth of the cream line on each bottle.

Notice the difference in the depth of the cream line, and whether it increases or

decreases as the bottles stand. On which one does the line stand most clearly? Why
does cream rise? Can you explain the difference in the effect of the two conditions

of temperature?
Note.—This last point is a disputed question, but you are entitled to your own opin-

ion. What does this exercise teach you about setting milk away for the cream to rise?
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This bulletin contains twenty-seven experiments for school study
and fifteen experiments for home study. One of the latter, prepared

by Prof. H. E. Van Norman, is given herewith:

Experiment 15.—A study of the influence of cleanliness and cold on the keeping quality

of milk.

Select a cow whose udder is not particularly clean and whose sides and flanks have

not been cleaned. Milk about a quart or so of milk in the usual way, then stop and

brush off the sides, flank, and udder of the cow thoroughly, and wipe the udder and

adjacent parts with a damp cloth, not wet enough to drip, then with clean hands and

clean dry pail milk another quart or so.

JIave two clean fruit jars, either pint or quart, washed and scalded; fill one with

milk drawn before cleaning the cow, and set it away in pantry, kitchen, or cellar at

ordinary room temperature.
Fill the second jar with milk drawn after brushing and wiping the udder and place

the jar in a bucket of coldest well or spring water obtainable. If possible take tempera-
ture of each jar of milk, of the water, and the room. At the end of twelve hours taste

each lot of milk and make note of its condition as to sweetness and flavor. If you have

learned to use the acid test at school, test the two lots by means of it. Your observa-

tions will then be more acciirate. Note temperatures of each lot, of room, and of water,

then put fresh cold water in pail. If possible the water should be 50° F. or colder.

Make the examination and notes, and change the water every twelve hours until

both lots of milk are noticeably sour. If the work has been properly done there should

be from half a day to a day and a half difference in the keeping quality of the two lots

of milk.

The Ohio State Agricultural College is issuing a series of extension

bulletins containing numerous suggestions for simple agricultural

experiments, such as the following:

Experiment No. 9.

Take a small piece of butter in a teaspoon. Heat it with a lighted match. It froths

freely but quietly. Try the same experiment with a piece of oleo, if it is available.

It does not froth but melts down like grease and cracks and sputters. Renovated

butter will do the same. Milk fat is a mixture of a number of fats, some of which are

volatilized (turned into vapor) at comparatively low temperature (by the heat of the

match) and makes the butter froth. Oleo does not contain these fats. Notice the

difference in the odor of the melted butter and oleo. Renovated butter is a rancid

butter which has been made over by a process of heating and rechurning. The volatile

fats have been driven off by the heating.

Experiment No. 10.

Fill a large flower pot with loam which has been thoroughly dried. Weigh the pot
and loam with a spring balance (see that it will show ounces, for the weighing must be

done accurately). Pour in water very slowly until it runs from the hole in the bottom

of the pot. Wait until the water has ceased running. Weigh again and determine

the per cent of water the loam would hold. It would be well to know what the flower

pot weighed before putting the loam in it.

Try the same experiment with dry clay or with sand

The water you see rimning away corresponds to the water that should be taken away
from soils by tile drains.
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The Northwest Journal of Education for November, 1905, contains

an article by Prof. George Severance, of Washington State College,

on Teaching Agriculture in the Common Schools, in which a series

of nine interesting exercises concerning the amount of water held in

field soils under different conditions of culture is given. This is a

matter of primary importance in regions of limited rainfall, and we

therefore quote three of the exercises:

Exercise 1.

Object.
—To compare the amount of water held at different depths under stiff sod or

hard stubble land and under loose well tilled surface.

With soil auger and six bottles or tight covered cans, go to the fields and select some

place where sod land adjoins a summer fallow or land that has been kept well tilled

for the summer and select a spot in each where the slope and exposure are practically

the same. Avoid proximity to trees or brush or any disturbing factor. With the auger

secure a separate sample of the first, second, and third foot in each place, being careful

to transfer the soil to the bottles as quickly as possible, covering the bottles or cans

tight to avoid loss of moisture by evaporation.

At the schoolhouse weigh out a portion of each sample and dry for twenty-four hours

over a stove, in an oven, or even over a lamp. When thoroughly dry reweigh. The

weight lost in drying divided by the weight of dry soil will be the per cent of moisture

held. Keep accurate records of results. In taking the moist soils from the cans and

getting the first weight see that it is done quickly to avoid loss of moisture by evapora-

tion.

This same comparison may be made on level land and on sloping land. If the fall

rains have not percolated downward 3 feet when the first samples are taken note the

depth to which it has percolated in each. What condition shows the deepest perco-

lation? Is it an advantage? Which condition shows the most total water for the 3 feet?

Which the least? What has become of the rest of the water?

Exercise 2.

Object.—To compare fall plowed land with similar land left until spring, following

directions as in Exercise 1, the teacher and the pupils should note by observation

which conditions seem to permit the most water to run off the surface. In many sec-

tions of our State this comparison will show quite markedly the advantage of fall plowing

in helping to catch and store the moisture. If both the fall plowed and the spring

plowed land are seeded in the spring to the same crop, as often happens, watch the

crop carefully for differences. Observations at Pullman have shown marked results

in favor of fall plowing. Should the fall plowed land be harrowed smooth or left

rough in the fall? If the land is rolling does it matter in which direction the plow-

ing is done? Do bad results ever come from fall plowing?

Exercise 7.

If opportunity occurs, compare land that is rolled smooth in the spring and left so

with adjoining land similarly cropped but not rolled. Contrary to the belief of many,

a rolled surface gives the best conditions for loss of moisture.

A word of caution regarding the experiments and exercises will

perhaps be in order at this point. See that the pupils use the utmost

care in the manipulation of materials and apparatus, so that results

as nearly accurate as possible may be secured.
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Do not tolerate carelessness even with the simplest exercise and

the most inexpensive material. Not that the exercise wall have any-

particular bearing on the progress of science, but it ought to have a

very definite bearing on the development of the pupil. It should

aid in developing not only skill in manipulating materials and appa-
ratus but accurate habits of thinking

—critical discernment, careful

comparison, and accurate judgment.

Advantage should be taken of every opportunity to connect the

agricultural work in school with the home life of the pupils, not only

by means of visits to farms as suggested above, but also hy ha^ang
the pupils carry on at home simple experiments with varieties of

crops, and with milk, poultry, bees, farm animals—whatever seems

to appeal to them most. Secure the active cooperation of the parents
so that all the facilities of the district may be made available for the

education of their children.

Keep in mind all the time that the amount of information which

the pupil gets from this study is of comparatively little importance.
This elementary course in agriculture wall have failed of its main

purpose unless it shall have opened the mind of the child to the possi-

bilities o profitable and pleasing study of the products and opera-
tions of the farm, shown him the practical value of a knowledge of

underlying principles, created in him a belief that farm practice and

profit may be improved by intelligent utilization of the results of

scientific research, stimulated a desire for investigation and invention

on his own part, and inspired in him a love for countr}' life and

pursuits.

TEXT-BOOKS AND WORKS OF REFERENCE.

There are about a dozen elementary text-books which cover the

subject of agriculture in a general w^ay, and numerous text-books on

special phases of agriculture, manuals, encyclopedias, bulletins, and
leaflets w^hich would be valuable to both teachers and pupils if placed
in rural school libraries. In this article onl}' a few of these pub-
lications can be mentioned.

The United States Department of Agriculture has issued many pub-
lications which are proving valuable to both teacher and pupils en-

gaged in school agriculture. The Farmers' Bulletins of the Depart-
ment are for free distribution, and several of them were prepared

especially for use in schools. Farmers' Bulletin No. 157, The Propa-

gation of Plants, deals in a simple and practical way with methods
of reproducing plants, such as layering, grafting, budding, and mak-

ing cuttings. Much of this matter is reproduced in Farmers' Bul-

letin No. 218, The School Garden, which also takes up practical

suggestions for garden work, describes a series of laboratory exer-

cises with soils and plants, and discusses the decoration of school
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grounds. One of the writers prepared an article for the 1905 Year-
book of this Department on The Use of Illustrative Material in

Teaching Agriculture in Rural Schools, and the same author pre-

pared Bulletin 186 of the Office of Experiment Stations on Exercises

in Elementary Agriculture.

Teachers of agriculture in common schools should write to their

State colleges of agriculture and experiment stations and to the Office

of Experiment Stations of the United States Department of Agri-
culture for bulletins and other aids. Much valuable literature can

thus be had for the asking wliich has been prepared by experts in

the different branches of agriculture.

General text-books of elementary agriculture.

Bessey, C. E., et al. New Elementary Agriculture (Lincoln. Nebr. : The Univer-

sity Publishing Co., 1903, pp. x+194, figs. 62).

BuRKETT, C. W., ET AL. Agriculture for Beginners, [with Special Horticultural Sup-

plement, 1904] (London and Boston: Ginn & Co., 1903, pp. xi+267, figs. "215

and frontispiece). Numerous suggestions for experiments are given.

GoFP and Mayne. First Principles of Agriculture (New York, Cincinnati, Chicago:
American Book Co., 1904, pp. 248, colored pis. 8, figs. 135).

Goodrich, C. L. The First Book of Farming [Plant Production] (New York: Double-

day, Page & Co., 1905, pp. xx+259, figs. 86).

Hatch and Haselwood. Elementary Agriculture with Practical Arithmetic (Chi-

cago: R. K. Row & Co., 1906, pp. 207, pi. 1, figs. 47). This is a text-book of

agriculture suitable for use in elementary rural schools. It treats in a brief but

logical way of plant and animal production and devotes some space to farm

mechanics and economics. The feature which distinguishes this book from any
other that has appeared in this country is the nature of the practicums, which

consist of problems in agricultural arithmetic. There is a total of 274 of these

problems, of which there are from 6 to 24 following each chapter and related to

the subjects discussed in that chapter.

Jackson and Daugherty. Agriculture through the Laboratory and School Garden

(New York: Orange Judd Co., 1905, pp. 403, pi. 1, figs. 150). Suggestions for

experiments in laboratory exercises and field work are liberally interspersed

throughout the book, and nearly every chapter is followed by references to litera-

tmre related to the subject under consideration. There are also appended lists

of general references to publications, lists of agricultural experiment stations in

the United States, and of publishing houses whose books are mentioned in the

reference lists, and a glossary.

Books and bulletinsfor reference.

GENERAL.

Carrington, W. T. Elements of Agriculture for Public Schools (Columbia, Mo. :

State Board of Agriculture Monthly Bulletin, 4 (1904), No. 5, pp. 40).

Fisher, M. L. Practical Studies in Agriculture for Public Schools (Lafayette, Ind.:

Purdue University, 1904, pp. 40).

Hays, W. M., et al. Rural School Agriculture Bulletin 1 (St. Anthony Park, Minn. :

Department of Agriculture, University of Minnesota).

U. S. Department of Agriculture, Washington, D. C:

Experiment Station Work (Subseries of Farmers' Bulletins).



298 REPORT OF OFFICE OF EXPERIMENT STATIONS.

Farmers' Bulletins. Select bulletins from complete list.

Monthly List of Department Publications (Division of Publications). "Will be

sent regulai-ly to all who apply for it.

Monthly List of Experiment Station Publications (Office of Experiment Sta-

tions). Will be sent regularly to all who apply for it.

Yearbooks of the Department. Obtain through Members of Congress.

Wilcox and Smith. Farmers' Cyclopedia of Agriculture (New York: Orange Judd

Co., 1904, pp. xxiv+619, figs. 477).

PLANT PRODUCTION.

Bailey, L. H. Lessons with Plants (New York: The Macmillan Co., 1899, pp. 491,

figs. 446).

Hall, W. L. Tree Planting on Rural School Grounds (U. S. Dept. Agr., Farmers'

Bui. 134, pp. 38, figs. 17).

MuMFORD, F. B. The Principles of Plant Production—The Seed (Columbia, Mo.:

Agricultural Experiment Station, Circular of Information No. 15, 1903, pp. 38,

figs. 11).

OsTERHOUT, W. J. V. Experiments with Plants (New York: The Macmillan Co.,

.1905, pp. xix-}-492, figs. 253). This is a laboratory manual in plant production
which suggests and explains simple ways in which a pupil can be set at the

working out of real problems in the growth and behavior of plants. It treats

of the awakening of the seeds; getting established; the work of roots, leaves,

stems, flowers, and fruits; how plants are influenced by their surroundings;

plants which cause decay, fermentation, and disease, and making new kinds of

plants.

Shamel, a. D. The Study of Farm Crops (Taylorville, 111.: C. M. Parker, I90I-

1903). Leaflet, price 1 cent.

animal PRODUCTION.

Atwater, Helen W. Poultry as Food (U. S. Dept. Agr., Farmers' Bui. 182, pp. 40).

Boss, Andrew. Meat on the Farm: Butchering, Curing, and Keeping (U. S. Dept.

Agr., Farmers' Bui. 183, pp. 40, figs. 38).

Craig, John A. Judging Live Stock (Ames, Iowa: Published by the Author, 1901,

pp. 193, il.).

Davenport, E. The Study of Farm Animals (Taylorville, 111.: C. M. Parker).

Leaflet, price 1 cent.

Hampton Animal Industry Leaflets (Hampton, Va.: Hampton Institute Press).

MuMFORD, H. W. The Study of Animal Husbandry (Taylorville. 111.: C. M. Parker).

Leaflet, price 1 cent.

Smith, H. R. Profitable Stock Feeding (Lincoln, Nebr.: Published by the Author,

1906, pp. 413, il.).

Watson, G. C. Fowls: Care and Feeding (U. S. Dept. Agr., Farmers' Bui. 41, pp.

24, figs. 4).

DAIRYING.

Decker, J. W. Elements of Dairying (Columbus, Ohio: Published by the Author,

1903, pp. 114, il.).

GuRLER, H. B. American Dairying (Chicago: Breeders' Gazette Print, 1894, pp.

267, il.).

Snyder, Harry. Chemistry of Dairying (Easton, Pa.: Press of the Chemical Pub.

Co., 1897, pp. 156).

Van Slyke, L. L. Modern Dairy Science and Practice (Harrisburg, Pa.: Depart-
ment of Agriculture, Bulletin 104, 1902, pp. 127, il.).
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RURAL ENGINEERING.

EldRIDGE, M. O. Good Koads for Farmers (U. S. Dept. Agr., Farmers' Bui. 95, pp.

47, figs. 49).

Earth Roads (U. S. Dept. Agr., Farmers' Bui. 136, pp. 24, figs. 20).

Elliott, C. G. Drainage of Farm Lands (U. S. Dept. Agr., Farmers' Bui. 187, pp.

40, figs. 19).

Hill, G. G. Practical Suggestions for Farm Buildings (U. S. Dept. Agr., Farmers'

Bui. 126, pp. 48, figs. 28).

Johnston and Stannard. How to Build Small Irrigation Ditches (U. S. Dept. Agr.,

Farmers' Bui. 158, pp. 38, figs. 9).

King, F. H. Text-book of the Physics of Agriculture (Madison, Wis.: Published

by the Author, 1901, pp. 604, il.).

Preparing Land for Irrigation and Methods of Applying Water (U. S. Dept.

Agr., Office of Experiment Stations Bui. 145, pp. 84, pis. 7, figs. 33).

Smith, T. Sewage Disposal on the Farm and the Protection of Drinking Water (U. S.

Dept. Agr., Farmers' Bui. 43, pp. 20, figs. 8).

WicKSON, E. J. Irrigation in Field and Garden (U. S. Dept. Agr., Farmers' Bui.

138, pp. 40, figs. 18).

Water Supplies for Farm Residences (Cornell Reading Course for Farmers, Series

VI, 1906, No. 29, pp. 18, figs. 8).

RURAL economics.

Fairchild, G. T. Rural Wealth and Welfare (New York: The Macmillan Co.).

Hill, G. G. Marketing Farm Produce (U. S. Dept. Agr., Farmers' Bui. 62, pp. 28,

figs. 7).

Mead, E. Irrigation Institutions (New York: The Macmillan Co., 1903, pp. xi-f 392,

pis. 4). This is a discussion of the economic and legal questions created by the

growth of irrigated agriculture in the West.

Plumb, C. S. Marketing Live Stock (U. S. Dept. Agr., Farmers' Bui. 184, pp. 41),

Roberts, I. P. The Farmers' Business Handbook (New York: The Macmillan Co.).

Taylor, H. C. Agricultural Economics (New York: The Macmillan Co., 1905, pp.

viii+327, figs. 7). This book is a study in the economic problems involved in

modem commercial agi'iculture.

horticulture.

Bailey, L. H. Cyclopedia of American Horticulture (New York: The Macmillan

Co., 1900-1902, vols. 4). This cyclopedia presents the status of American horti-

culture at the close of the nineteenth century, and is the first and only publication

to treat exhaustively of American horticulture in its entirety.

The Practical Garden Book (New York: The Macmillan Co.). The Garden

Craft Series.

Principles of Fruit Growing (New York: The Macmillan Co.). The Rural

Science Series.

Principles of Vegetable Gardening (New York: The Macmillan Co.). The

Rural Science Series.

GoFP, E. S. Principles of Plant Culture. Third Revised Edition (Madison, Wis.:

University Cooperative Co., 1906, pp. 303, figs. 174).

Howard, W. L. Plant Propagation
—Some Phases of Practical Horticulture Adapted

to Use in the Public Schools (Columbia, Mo.: Agricultural Experiment Station

Circular of Information No. 13, 1902, pp. 50, figs. 20).

WicKSON, E. J. The California Vegetables in Garden and Field (San Francisco:

Pacific Rural Press, 1897, pp. 336, il.).

The California Fruits and How to Grow them (San Francisco: Pacific Rural

Press, 1900, pp. 477, U.).
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FORESTRY.

PiNCHOT, GiFFORD. A Primer of Forestry. Part I. The Forest (U. S. Dept. Agr.,

Bureau of Forestry, Bui. 24, pp. 88, frontispiece, pis. 47, figs. 83, 1899).

A Primer of Forestry. Part II. Practical Forestrj^ (U. S. Dept. Agr.,

Bureau of Forestry Bui. 24, pp. 88, pis. 18, figs. 47, 1905).

A Primer of Forestry (U. S. Dept. Agr., Farmers' Bui. 173, pp. 48, figs. 33).

This is a popularization of Part I of Bureau of Forestry Bui. 24).

Roth, F. A First Book of Forestry (Boston: Ginn & Co., 1902, pp. 291, figs. 98).

A text-book for use in high schools, normal schools, and other secondary .schools,

containing clear and concise statements describing the principles of forestry

preservation and use, forest planting, reforestation, and relation of forests to

water supply, and giving specific directions for the management of a small wood
lot.



THE FARMERS' INSTITUTES IN THE UNITED STATES, 1906.

By John Hamilton,

Farmers'' Institute Specialist, Office of Experiment Stations.

The condition of the farmers' institute work of this country for the

year ended June 30, 1906, as indicated by the reports sent in by the

State directors, is quite gratif}dng. All of the States and Territories

excepting Alaska now have institute organizations and all except

Florida, Nevada, New Mexico, and "Washington held institutes dur-

ing the 3 ear.

The failure of these States to hold institutes was due to theix

respective legislatures having neglected to make necessary appropria-
tions for their expenses. This interruption in their institute work is

doubtless only temporary, since in most of the instances there does

not seem to have been any serious dissatisfaction on the part of coun-

try people with the character or conduct of the institutes. The fail-

ure of the appropriations appears to have been due to conditions not

likely to recur.

INSTITUTE STATISTICS AND PROGRESS.

The 45 States and Territories reporting show an aggregate of

11,409 sessions of regular institutes held diu-ing the year, with a

total attendance of 1,299,172 persons. The attendance is computed

by counting all present at each session and then adding these together

for the total. This method is open to the criticism that it is inaccu-

rate, since the same persons may be counted twice, or even several

times. While this is true, the method nevertheless enables the actual

condition of the work to be more nearly ascertained than the old

method of taking the attendance at the largest session and adding to

it one-half of those present at the next largest for a total. Institutes

of only one or two sessions under the old method of computation uften

had the same attendance to their credit as those composed of five or

six sessions—a manifest untruth and injustice.

By comparing the number of sessions held in 1906 with those held

the previous year there is shown an increase of 854 sessions in favor of

1906, and by dividing the number in attendance in 1906 by the num-

ber of sessions held there is shown an average attendance at each ses-

sion of 114 persons, as against 94 in 1905.

301
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There was a corresponding increase in the number of lecturers

employed by the State directors upon the regular corps of instructors.

The number of lecturers in 1905 was 995; in 1906 this had reached

1,225, an increase of 230.

The money available for institutes in 1906 was considerably more

than for the previous year. The amount available in 41 States in

1905 was .1225,738.89, and in 1906 in 45 States $269,672.38, an

increase of $43,933.49. By comparing only States that have carried

on institutes during both years there is shown an increase of $35,072.90

in those States in 1906 over 1905, or a little more than 15 per cent.

For several years there has been a decided and steady advance in

the amount contributed for institute support outside of the State

appropriations. In 1903 the amount from this source was $9,345; in

1904 it increased to $11,394.91; in 1905 it was $20,556.76, and in

1906 it was $42,550.39, or 455 per cent more than the amount con-

tributed in 1903.

This general increase in the appropriations for institutes has ena-

bled the institute directors to improve their work b}' securing better

teachers on the instruction force, but at the same time this improve-
ment has slightly increased the average cost of the institutes per ses-

sion. The average cost per session in 1903 was $23.32. In 1906 it

was $28.12, an increase of $4.80. The attendance at the special insti-

tutes reported by 19 States numbered 85,762. Fifteen States reported

round-up meetings with an attendance of about 24,598. In 21 States

railroad specials equipped with agricultural experts were sent out.

In some of these States these specials were run under the auspices of

the farmers' institutes, while in others they were independent of the

institutes and consequently were not reported by the institute direct-

ors. Reports, however, were received from the following 13 States,

giving the approximate attendance upon the institute special trains:

Connecticut, 2,500; Illinois, 54,450; Kansas, 10,000; Maine, 55,000;

Maryland, 3,125; Massachusetts, 6,000; Michigan, 5,000; Minnesota,

900; Mississippi, 9,127; Nebraska, 34,092; North Dakota, 17,696; Ver-

mont, 10,000 ; Virginia, 8,000—making a total of 215,890. The aggre-

gate attendance for the year at the regular institutes, the round-up

meetings, the special institutes, and the railroad specials amounted to

1,625,422, about twice the number reported in attendance for the

year 1903-4.

The teaching force of the State institute directors has enlarged from

924 expert lecturers in 1903 to 1,225 in 1906. The number of lec-

turers supplied by the agricultural colleges and experiment stations

has increased from 196 in 1903 to 342 in 1906, and the time contrib-

uted in the same period by these lecturers in reported to have

increased from 1,666 days to 3,119.
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These facts are unmistakable evidences of progress, showing that

the institutes have not only gained in wide recognition and in public
confidence and appreciation, but that they are also reaching with

agricultural truth a great body of workers, most of whom, but for this

agency, would have been unable to have secured the information

which they give for themselves. In this connection it is also worthy
of note that the States in which the institutes have been longest in

operation have begun to enlarge the scope of their work to include

other forms of education extension, as boys' and girls' clubs, women's
domestic science associations, and normal school work.

SUPPLYING COMPETENT LECTURERS.

Several State directors report that they have organized and con-

ducted during the year schools of instruction for their institute

workers. The need for training schools for preparing lecturers for

their work is becoming generally felt. Out of twenty-three replies to

the query ''In what respects do you need assistance in your work?"
nineteen asked for competent lecturers. The regular work of the

agricultural colleges and experiment stations has increased to such a

degree that in most States they find it no longer possible to spare
their experts for any considerable amount of institute teaching; con-

sequently, the directors of institutes are being compelled to face the

question of preparing teachers for their institute work. This is par-

ticularly the case in the larger and more densely populated States.

Three methods for meeting this need are being considered. One is

the establishment of interstate normal schools of agriculture, thor-

oughly equipped for giving the kind of instruction demanded, and

open to institute workers at nominal cost. Another is the employment
of fewer men as expert teachers and keeping them employed for a

longer period. The movable school of agriculture is an effort in this

direction. The third is a normal course in each agricultural college
to fit men for institute teaching. The final solution of the difficulty

will probably be found, not in the adoption of any one of these

methods, but in a combination of all.

The demand, at least in the older States, is for high-grade instruc-

tion. The agricultural colleges and experiment stations in these

States have set the standard until now in many localities anything
below the best in institute teaching is received with impatience, and if

persistently offered is openly rejected. It has been apparent to all

thoughtful institute directors and teachers for some time that some
modification of the institute system must be made if it is to be

adapted to the new conditions and meet the increasing demands that

have arisen in agricultural education.
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THE REORGANIZATION OF THE INSTITUTE.

The somewhat sensational and elementary period of the farmers

institute movement is about over. The problem now is, What shall

be substituted in their stead and what form shall the organization take

in order to most effectively carry on its work?

This raises the whole question of the field and functions of the

farmers' institute. The institute movement has reached a point

where it is important to have its purpose and scope clearly defined.

What ought the institute to embrace ? What ought it to be ?

Although the institute movement has been in active operation for

over twenty-five years, no satisfactory definition respecting the field

that it should occupy, the precise methods to be adopted in imparting

instruction, or the form of organization best for accomplishing its

purposes have yet been agreed upon.

During the early period of the institute movement, which consisted

largely in arousing the public and creating sentiment in favor of agri-

cultural education, good work was accomplished without any, or at

least with very little, system. Now that the work has been well

started its scope extended, and gives evidence of permanency as an

educational institution, a carefully considered definition of purpose has

become a necessity, as well as the adoption of some well-organized plan

for carrying it out. Two important committees have been at work

during the past year investigating this question. One is,a standing
committee of the American Association of Farmers' Institute Workers

on "cooperation with other educational agencies," and the other is a

standing committee of the Association of American Agricultural Col-

leges and Experiment Stations on "extension work." These com-

mittees made reports to their respective associations this year. Their

investigations were largely confined to securing data showing what is

now being done in agricultural extension work and in discovering the

institutions engaged in conducting it. For the coming 3"ear the com-

mittees propose to consider the subjects in greater detail, and have

arranged to conduct so much of their investigation work as is common
to both in cooperation.
There is prospect, therefore, that in the near future, through the

instrumentality of these agencies and others now at work, the agricul-

tural education extension movement in its various phases will be

consolidated into a single organization constituted on lines broad

enough and strong enough, both financially and educationally, to most

efficiently carry out the great purpose of its existence—the improve-
ment of country living, intellectually, sociall}'^, morally, and financially.

The great interest that the agricultural colleges and experiment
stations are manifesting in respect to the work and organization of
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the farmers' institute, wliile partly due to the relations that have

existed in the past, whereby much of the instruction given in the insti-

tutes has been by the teaching force of these institutions, is no doubt

mainly because in thirty States and Territories the institute control is

entirely in the hands of the colleges and stations, and in three others it

is about equally divided between them and the State departments of

agriculture. The question of the future field and efficiency of the

institute, therefore, affects directly the usefulness of these colleges and

stations as leaders in agricultural education and the institute work for

which they are responsible can not, therefore, be permitted to remain

much longer in its present undefined and unorganized condition.

MOVABLE SCHOOLS OF AGRICULTURE.

Much of the time of the institute specialist during the year has

been devoted to perfecting plans for the organization of the movable

schools of agriculture referred to in the last report. A bulletin

entitled a Course in Cheese-Making for Movable Schools of Agricul-

ture has been issued. The course consists of 14 lectures, with refer-

ences and a corresponding number of practice exercises.

Great care was taken in the preparation of this course to have it

in proper pedagogic form. The difficulty of condensing the subject

into comparatively few lectures and at the same time insure its

reasonably full treatment was partially overcome by the liberal use

of references by the lecturer to authorities, indicating the volume and

page where extended descriptions may be found.

Immediately following the lecture and preceding each practice

exercise a period of several hours is expected to be given to looking

up authorities and to collateral reading. No notes are to be taken

during the delivery of the lecture, but at its close a syllabus with all

of the references will be handed to each student. In this way the

undivided attention of the members of the class can be given to the

substance of the subject treated without their being compelled to

devote their time to the mere manual operation of transcribing.

The practice exercises are upon the points presented in the lecture,

and vary in length from one to four hours, according to the nature of

the subject. A complete list of apparatus needed and of books of

reference is given in the bulletin, thus enabling the character and cost

of equipment to be ascertained and provided for. The complete out-

fit of apparatus for 15 students, including the library of reference,

need not exceed in cost four to five hundred dollars.

A course in fruit growing is now in nress, and other courses are

being prepared.
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RAILROAD SPECIALS AND INDUSTRIAL WORK OF RAILROADS.

Railroad specials equipped with lecturers, charts, specimens, books,

bulletins, and demonstration material have been sent out in 21 States.

This movement in institute work, begun in the Western States three

or four years ago as com specials, has extended to the East and South,
and they now give instruction upon a Avide range of topics adapted to

the agricultural conditions of the several sections. The institute

specialist accompanied one of these trains last spring through a por-
tion of Illinois. The train was furnished by the Illinois Central Rail-

road Company, and consisted of a locomotive, baggage car, two

coaches, one dining car, and a compartment sleeper. The company
bore all of the expenses excepting the salaries of the lecturers, wliich

were met by the University of Illinois. Although the country roads

were deep with mud, the attendance at the stations at which the

stops were made was all that could have have been desired, ranging
in number from 150 to 400. One day by actual count the attendance

was over 3,500.

Reports of similar manifestations of interest have come from other

States in which these trains have been utilized. The novelty of the

method has no doubt had something to do with the attendance, but

there seems also to have been, as evidenced by the close attention

given to the lecturers and by the questions asked, a real desire for

information.

Perhaps the most significant feature of this movement is the inter-

est that the transportation companies are taking in agricultural edu-

cation, or at least in the dissemination of agricultural information.

In every ijvstance prominent railroad officials have accompanied the

trains, and have assured the farmers of their interest in promoting
the welfare of farming people. This effort on the part of the railroads

to improve agriculture is undoubtedly the beginning of the organiza-
tion in the management of these companies of a corps of agricultural

experts wbo shall devote their entire attention to the development
of agricultiTc in its several phases, and also to assisting farmers in the

marketing of their crops.

A recent investigation by the institute specialist into what the

railroad companies of the United States are doing in aid of agriculture
discloses the fact that with few exceptions they are coming as never

before to appreciate this source of traffic, and quite a number of

companies have already begun the organization of departments for

the aid and encouragement of this industr3^ One company has three

expert specialists and two assistants who devote their entire time to

instructing and otherwise aidmg the farmers. This company also

publishes a monthly magazine giving information with respect to

^arm 'lei'.ds and methods of culture. Another company has been
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instrumental in organizing fruit growers and truckers' associations at

different points along its road, and issues printed circulars and bul-

letins of information respecting the agricultural advantages of the

several localities through which the road passes. This company also

employs experts to teach the trucker and farmer, and to oversee and
assist him in Ms work. Some of these experts have had training in

the agricultiu*al colleges and experiment stations of the country, and
others are commercial men of years of experience, who aid in market-

ing produce and assist by teaching the fruit growers and truckers how
to grade, pack, and prepare their products so as to suit the peculiar
demands of the various cities. This road has a soliciting freight agent
in every northern city of any magnitude. The agent informs the fruit

growers' associations and individual growers daily, and oftener if

required, as to the exact condition of the market in the city where he
is located. He advises of the arrival of the cars, the condition of the

contents, and often gives the prices which were obtained for the con-

signment before the consignee reports the arrival of the car.

Another company has distributed along its lines 800 pure-bred
bulls and 6,000 pure-bred pigs for breeding purposes, and it also

offers prizes for the best-managed farms in the several districts

through which it runs.

A western company has organized thirty-five farmers' mstitutes

and truck-growers' associations. Another reports eighteen such

organizations in its territory. In Texas the railroads have associated

for the development of the industries of the State, and are encouraging
and aiding the introduction of diversified crops, the improvement of

the rural schools, and the construction of substantial highways in the

country districts. The industrial agent of an important road in the

Southwest, in reporting upon the methods adopted by that road in

the encouragement of agriculture, states, "I have tried to use methods
in promoting the success of the various farmers along our line in

diversified farming the same as if they were tenants on a big

plantation and I its manager responsible for tlieir success."

There is opportunity for this Department to assist the railroad

companies, and through them the agricultural industry, by investiga-

ting the relation of transportation to agriculture, and advising as to

methods that the companies can adopt that will assist farmers in the

marketing of their crops, and encourage the production of such

articles as are best suited to their soils.

NEW FEATURES.

A number of new features have been introduced into the institute

work during the year which give promise of becoming valuable addi-

tions to the methods heretofore used in giving instruction. In one
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county of Illinois (Scott) the Business Managers' Association of

Winchester offered a prize to one boy in each voting precinct ($10)

toward defraying his expenses at the winter short course at the State

Agricultural College. The method adopted in selecting the boy from

each precinct was to distribute a 14-page bulletin on Soil Fertility

among the young people in the public schools of the county. The

pupils were requested to study the bulletin and report at the next

meeting of the farmers' institute for examination, the one standing

highest in each voting precinct to receive the prize.

This year fifteen boys appeared for examination, representing nine

votmg precincts. As a consequence, nine voting precincts in that

county will be represented in the college of agriculture in the State

University this year. This experiment, fairly successful in its first

trial, suggests wide possibilities, extending in many other directions,

in interesting young people in agricultural education.

Another experiment, conducted in Carroll County, Md., under the

direction of the farmers' institute, was the emplo^mient of a peripa-

tetic teacher of agriculture to visit the country schools and speak to

the scholars on country life, particularly in its agricultural features.

While the experiment was not as successful as its promoter wished,

owing to local conditions which were unfavorable, it nevertheless is a

feature of extension work that is entirely feasible, since substantially

the same methods have been in use in European countries for many
years, and everywhere with pronounced success.

Another plan for securing a closer union between the institute and

the public schools was put in operation in Michigan with some

degree of success. Several county secretaries of farmers' institutes

made arrangements with the county superintendents of schools by
which the superintendents furnished speakers for a series of institutes

to continue from four to twelve days. During the forenoon of the

day upon which the institute was to be held the county sujierin-

tendent of schools, accompanied by the speaker which he furnished,

visited the schools in the neighborhood where the meeting was to be

held in the afternoon. Brief addresses were made to the pupils, and

then the teachers were requested to dismiss their schools, so that the

older pupils could attend the institutes in the afternoon and cA^ening.

At the afternoon and evenmg sessions of the institute the regular

speakers employed by the institute director delivered addresses on

agricultural subjects, and then the speaker furnished by the superin-

tendent of schools, frequently the superintendent himself taking

part, addressed the institute upon topics relating to rural schools and

country life.

In California cooperation- between the institutes and the public

schools is formal and organized. A farmers' institute section has been

created in the State Teachers' Annual Convention. This section
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heretofore has been chiefly for the purpose of the discussion of

methods for the introduction of agriculture into the public schools.

This year similar farmers' institute sections are to be formed in the

several district teachers' associations as well.

The superintendent of farmers' institutes for Saskatchewan,

Canada, has introduced a feature into his institutes that has been

quite popular and successful. In the stock-growing sections he has

converted the morning and afternoon sessions of the farmers' insti-

tute into stock-judging schools, holding the regular institute meetings
at night.

A number of State directors of institutes have been holding field

meetings successfully, examining crops, spraying fruit, inspecting

fields, gardens, farmyards, stables, etc.
; examining animals and crops,

and identifying fungus diseases and injurious insects.

In one other State special sessions of institutes have been held, one
or two each month, and in another the main addresses have been

materially shortened, the major portion of the time being devoted to

discussion.

In the Province of Quebec, Canada, the director has undertaken
to classify the subjects that the institutes are to treat into groups,
and the lecture force is selected with a view to meeting the special

requirements of each group. It is stated that this classification has

assisted in organizing the work in a more methodical way and has

enabled the director to control the teaching force in such a way as to

meet more satisfactorily the special needs of different localities. The

grouping at present is under the following general heads: (1) Feeding
the milk cow; (2) the breeding of the bacon pig; (3) agricultural instruc-

tion in rural schools; (4) fodder plants and herbs; (5) cultivation of

the soil; (6) improvement of live stock; (7) bee culture on the farm;
(8) poultry rearing; (9) fruits and fruit trees, and (10) gardening.
Each of these topics is subdivided into a number of items, as, for

instance, topic No. 5, on the cultivation of the soil. This is treated

under five divisions or subtopics: (a) Rotation; (b) tilling the soil;

(c) drainage; (d) farmyard manures and commercial fertilizers, and

(e) green manure.

This is an attempt to defuie in a practical way the scope of the

institute, and if developed will result in a clearer understanding of

what the institute is organized to do and the precise methods which

it proposes to use in carrying out its purpose.
Two new features have developed during the year in connection

with the institute trains or railway specials. The method in most of

the States heretofore has been to endeavor to cover as much ground
in a given period as possible. As a consequence the stops at the

several points have necessarily been quite brief, limited to from

thirty to forty minutes. One State, this year, has departed from
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this and scheduled each of its stops for two hours. This has given

more time to confer wdth those who attend the meetings to dehver

lectures and to give explanations. The other method was the utiliza-

tion of the institute railway special as an ''emergency train" designed

to cover as large a territory as possible in a brief period. This was

for the purpose of disseminating a single item of information of

special importance which the farming people needed to know imme-

diately, in order that they may successfully meet the new conditions

which the emergency has brought about. The train is delayed in its

sending out until just before the farmers are ready to perform the

operation which it is desired to influence. In North Dakota, for

instance, this took the form of a "wheat rust special" sent out imme-

diately before the wheat-seeding period. The lecturers showed the

rust in its forms of attack and gave remedies and methods of treat-

ment of the seed, teaching the farmers how to treat it themselves and

urging them to adopt the methods recommended. The timeliness

of the information made it more impressive than if attention had been

called to the matter months before. Many farmers treated their seed

according to the directions who would not have done so had it not

been for the somewhat sensational method, and more than all the

well-timed period of calling attention to its importance.

THE AMERICAN ASSOCIATION OF FARMERS' INSTITUTE
WORKERS.

The eleventh annual meeting of the American Association of Farm-

ers' Institute Workers was held at Baton Rouge, La., November

12-14, 1906. Thirty-seven States and Territories were represented

and 4 of the provinces of Canada, with a total attendance of 116.

Statistical reports showing the condition and progress of the work

were presented by 34 States and Territories and 5 provinces.

The association, at its meeting in Washington, provided for the

appointment of standing committees on institute organization and

methods, institute lecturers, cooperation with other educational

agencies, movable schools of agriculture, boys' and girls' institutes,

women's institutes, and legislation. The reports of these committees

constituted a most important feature of the Baton Rouge meeting.
The committees had given a good deal of careful thought to the sub-

jects assigned them, and their reports, consequently, contained nuiny
well-considered suggestions. The great importance of the thorough

organization of the institute was dwelt upon with much emphasis
and particularity. The president, in his annual address, referring

to this feature of institute work, said :

I am thoroughly convinced that the crying need is for stronger organization among
farmers themselves, calling for regular meetings every month or oftener in each local-

ity, conducted and managed entirely by local help, with an occasional outsider who
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knows the needs of the district. This state of things, in my opinion, can best be

brought about by a permanent organization in each county, with committeemen or

directors in every farming community. The secretaries of such local institutes soon

become regular correspondents of the State directors. All communications are sure

to come before the local board at the regular meetings, the localities themselves

designating where the meetings are to be held, and hold themselves responsible for

their success or failure.

He continued:

Such an organization, wherever tried, has brought about the following results: (1)

More and better meetings in each county; (2) feeling of responsibility for the success

of the meetings, because they are "ours;" (3) a closer touch with the State depart-

ment of agriculture; (4) thorough organization, an opportunity of visiting and studying

the methods of work employed by the State agricultural colleges and experiment

stations, and (5) by virtue of the increased number and regularity of the meetings an

opportunity is given and appreciated of carrying out a systematic study and discussion

of the principles underlying the science and practice of agriculture.

The president concluded this part of the discussion by saying:

I feel that I can not speak too strongly on the absolute necessity of organized effort

in this educational movement if we are to raise the general standard of intelligence

among farming people.

The standing committee on institute organization and methods

in their report agree that the organization of the institute has now
become a necessity in order to do effective work. The report says:

It appears to your committee that so far as possible there should not only be a State

organization to lay out and supervise the work, but that there should also be county,

township, and similar local organizations, to have immediate charge of the arrange-

ments for the meetings, and that these should be of a permanent nature, with a consti-

tution, by-laws, and rules for carrying out their institute work. The maintenance

of local organizations with regular members, each of whom pays a small fee, also serves

to increase the interest in the work, particularly if they can be made to feel that it is

"their institute." And, on the other hand, while the local officers would be consulted

regarding topics, dates, and places, the actual selection and assignment of speakers,

the grouping of meetings, which to a certain extent will fix the time and place for

the meetings, should remain with the State director or superintendent of institutes.

To this end we again commend the general scheme for an institute system prepared

by our secretary, Mr. Hamilton, and which was printed in the last report of the

association. «

The report of the committee on women's institutes was in the

nature of a preHminary report, giving only the localities in which

such institutes are found and the condition of women's institutes in

the United States and Canada. Replies in answer to inquiries by the

committee respecting the condition of the women's institute work

were read from 33 States and Territories and from 5 of the provinces

of Canada. Twenty-two States and 3 of the provinces reporting had

no separate organizations for women, although many women attended

the regular institutes. In 11 States and 2 provinces women's insti-

tutes have been organized with satisfactory results. The committee

a U. S. Dept. Agr., Office of Experiment Stations Bui. 165, p. 78.
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did not offer any formal recommendation for adoption by the asso-

ciation, but submitted the results of their investigations as a report
of progress.

The committee on institute lecturers directed its efforts chiefly to

discovering whether or not there is an adequate supply of capable
institute lecturers available for the work. In beginning this investi-

gation the committee were confronted with the need for a definition

of institute work, its purposes, and scope. The committee say:

The purposes and scope of the farmers' institute work must be determined and

established before intelligent recommendations can be made regarding ways and

means of suj^plying suitable institute lecturers. This must be determined before we
can even know what sort of institute lecturers we need, much less formulate and

execute plans for securing and maintaining them.

The committee then announced their views in the following lan-

guage:

In the opinion of this committee the work of the farmers' institute is educational;
to carry agricultural education to those on the farms who have lived beyond the

usual school or college age. Farmers' institute work is in no sense university exten-

sion any more than is an agricultural college a university. The investigations of the

committee convince* them that in most States there is no scarcity of institute lecturers

capable of entertaining an audience; but that there is a lack of fit instructors in agricul-

ture in many of the States, and the reason why other States reported ''that there was
no scarcity" was because there was little demand—that is, 'little work was being
done."

The committee, in considering the preparation of a sufficient sup-

ply of efficient lecturers, expressed the following view:

The suggestions of your secretary for district (interstate) schools for the training
of institute workers seems to be best. Two, three, or more States, where conditions

are similar, are combined to educate institute workers and interchange in their em-

ployment. This would be the cheapest and most effective method. In the way of

this and of all other methods, however, stand two difficulties—short periods of service

and low compensation.

The conviction expressed by the committee, that in the way of

securing permanently an effective force of institute lecturers, stand

the two difficulties, that of short service and low compensation,
states a most important truth. In some way the farmers' institute

will have to provide a career for its teachers similar to that of edu-

cational institutions having fixed classes, and the compensation
must be sufficient to attract the most competent teachers to this

service if it is to maintain itself at an educational standard above

mediocrity.
In the discussion it was suggested that it might be possible to

establish normal departments in the agricultural colleges for the

training of institute lecturers, requiring the student to deliver lec-

tures and undergo criticism and questioning by his audience, after

the manner of a real institute meeting, admitting to this class grad-
uates of the institution and others whose educational qualifications
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were of proper standard. The committee did not present any formal

recommendations for adoption, but offered its suggestions for dis-

cussion and further consideration.

The committee on cooperation with other educational agencies

presented a quite extended report. Their investigations were mainly
directed to securing information upon four points: (1) Cooperation
with the National Department of Agriculture; (2) cooperation with

the State experiment stations; (3) cooperation with the superintend-

ents and teachers of schools, and (4) cooperation with the agricul-

tural colleges.

A large number of inquiries were sent out requesting information

and many replies were received. As a result of their inquiry and of

a careful study of the question by the individual members, the com-

mittee presented its conclusions in the form of a number of state-

ments, concluding with the following resolutions, which the associa-

tion adopted:

That it is the sense of this association that an important function of the farmers'

institute is one of cooperation with other educational agencies; that the institutes

should, whenever possible, be so managed as to bring together a goodly number of

those engaged in agricultural practice; that there should always be some instruc-

tion that is in accord with the work of the experiment station and the United States

Department of Agriculture; that this instruction should be so presented as to awaken

interest in what is being done in agricultural investigation, and turn the attention of

the people to the sources of information; that the young people and their teachers

should be interested to attend the institutes, and the programmes should be so arranged

that their interest in agricultural education may be awakened and the cooperation

of the schools secured. In a word, it is the sense of this body that the aim of the insti-

tute should be (1) to teach a few things, and (2) to do this so well that the desire to

know many things will be created; (3) to point the way to the sources of information—
for adults, the station and the Department of Agriculture; for young people, the

schools and agricultural colleges, and (4) to make sentiment in favor of a liberal sup-

port of all these educational agencies.

The committee in analyzing its correspondence found that in

answer to the query, "To what extent is such cooperation desirable?"

41 out of 53 replied, "To the fullest extent practicable;" and to the

question "To what extent has such cooperation been practiced in

your State?" 44 out of 53 replied, "To the fullest extent practicable."

The investigation revealed the fact that there is both on the part

of the institutes and on that of the other educational agencies a

most cordial spirit of cooperation.

The committee on movable schools of agriculture directed atten-

tion to the need existing for giving a greater amount of special

instruction in the institutes than has been given in the past, and

that the future development of the institute would be along these

lines. They suggested that the movable school, teaching thor-

oughly a few fundamental agricultural subjects according to a well-

constructed course of study, offers a possible solution of the present
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difficulty. The committee recommended and the association passed
the following resolutions expressive of the sense of the members upon
this subject:

Resolved, That this association, appreciating the importance of providing more sys-

tematic and extensive instruction in agriculture in the farmers' institutes, hereby

expresses its approval of the use of the movable school of agriculture as an instrument

for this purpose. Second, that it commends the form of organization outlined and

courses of study prepared by the National Department of Agriculture for the estab-

lishing of such schools, and hereby earnestly requests the Committee of Agriculture
in Congress to recommend and the Congress to pass an appropriation sufficient to

enable the Department to perfect plans and courses of study and to organize, equip,
and place in operation, in charge of competent experts, a number of these schools

as demonstrations of their value and practicability.

The committee on boys' and girls' institutes addressed six queries
to the State directors of institutes respecting the number of boys'
and girls' institutes held in their several States, their special features,

the attendance and interest, the character of programme best adapted
to these meetings, and the kind of publications most helpful in inter-

esting farmers' boys and girls in agricultural subjects.
The committee concluded its report by saying

—
That there is certainly very great interest in the subject of boys' and girls' institutes

is indicated by this correspondence. This interest may be viewed as part of the

general movement for more extensive instruction in agriculture among rural young
people, which has manifested itself in recent years not only by greatly swelling the

attendance in the agricultural courses in our agricultural colleges, but also by intro-

ducing instniction in agriculture into the rural schools.

There are various agencies at work along these lines. In some States there seems

to be no need for the farmers' institute taking it up; in others, the farmers' institute

appears to be about the only organization through which we can hope that the possi-

bilities and advantages of agricultural education can be brought to the attention of

the American people.

The proceedings of the convention published for distribution by
this Department are accessible to those who are interested in the

details of its deliberations.

EDUCATION EXTENSION IN AGRICULTURE.

In addition to rendering assistance to the farmers' institutes, the

duties of the institute specialist were enlarged during the year to

include investigations into the other forms of agricultural education

extension work. In these investigations the Department is cooper-

ating with the standing committee of the Association of American

Agricultural Colleges and Experiment Stations on extension w^ork of

which the institute specialist was made secretary.'*

In conducting this cooperative investigation the secretary sent out
about 5,000 circular letters to educational institutions and to social

« For report of the committee see U. S. Dept. Agr., Office of Experiment Stations

Cir. 72.
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and business organizations requesting information respecting such

forms of agricultural education extension as they might be conducting.
Each letter was accompanied by a blank upon which to make out

the report and by a franked envelope for transmitting it to the

Department. One thousand and one replies were received and 317

of them, or about 6 per cent of the entire number addressed, were

engaged in some form of extension work.

The investigation showed not only that there is deep interest on

the part of educators everywhere in the agricultural education exten-

sion movement, but that there is also a large amount of work of this

character now being carried on throughout the country. While no

single institution has engaged in all of the lines of agricultural exten-

sion activity, yet in the aggregate almost every feature of the agri-

cultural industry is recognized by some educational effort in its

behalf.

The correspondence brought into prominence several important
facts. The first is, that there is among educators in the higher insti-

tutions of learning in all of the States a sincere and deep interest in

the success of the movement for imparting agricultural information

to the masses. This is particularly true as respects those who are

connected with the agricultural colleges of the country. While the

amount of extension work which they are doing is considerable, the

methods employed are as yet diverse and ill-defined. There has

been no agreement among their faculties respecting methods for

carrying on extension work, the subjects most needed to be taught
or the pedagogic form that the instruction should assume.

Another important fact was developed. It is the universal appre-
ciation by country people of what has been attempted in agricultural

education in their behalf. Whether the effort has taken the form

of the farmers' institute, the traveling library, school garden and field

demonstration work, nature study, agriculture in the pubHc schools,

the corn-judging contest, stock judging at county fairs, agricultural

Uterature, courses of lectures by college men on agricultural

subjects, the railroad special, the dairy expert
—all are thoroughly

appreciated. Instead of the information thus given satisfying the

farmers' desires, the demand is for more and for further sj^stematiz-

ing, perfecting, and extending these lines of effort until the informa-

tion which is now only fragmentary and disconnected will be sys-

tematized so as to become a proper and permanent part of the

general system of industrial education.

A third fact expressed in the communications is the desire on the

part of those who are engaged in this extension movement for plans

and methods that will enable them to do more effective work along
extension lines. Each worker until now has been dependent largely



316 REPORT OF OFFICE OF EXPERIMENT STATIONS.

upon himself for plans and methods and has been living in compara-
tive ignorance of what liis fellow-workers in agricultural education are

doing in similar directions. The mere collecting and publisliing of

what is being attempted in agricultural extension work will, no doubt,

by the mere bringing together of suggestions and placing them in the

hands of educators, gradually secure their adoption and thus in time

effect substantial unity of method.

Another feature which the investigation revealed is the increased

use of agricultural literature wherever agriculture is being taught to

country people. Standard agricultural books, experiment station

bulletins, publications by the United States Department of Agricul-

ture, and agricultural periodicals, all are taken and read as never

before. Children in their school and home garden and in their corn-

growing contest work are reading scientific books and bulletins to get
the latest information to enable them to plant, fertiHze, cultivate,

and care for the things that they have undertaken to produce.
A fifth fact is the intense interest that school children are taking in

agricultural study both in the town and country schools. The reports
without exception, when speaking of this phase of education work,
refer to it as a point of special note.

The investigation further shows that a great obstacle in the way of

extension work in agriculture is the lack of teachers qualified for

giving tliis kind of instruction. The means for supplying an adequate
number of capable teachers is a problem not yet satisfactorily solved.

It is manifest, however, that tliis extension work in agriculture must,
before competent teachers can be had, provide a profitable career for

educated men. Extension teaching will have to become a profession

to be engaged in continuouslj^ and be at least as remunerative as

regular instruction service in colleges or normal schools, before com-

petent men and women will prepare for and enter upon institute work

as a Hfe pursuit.

The committee in its report formulated the following tentative

definition of extension teacliing in agriculture :

Extension teaching in agriculture embraces those forms of instruction in subjects

having to do with improved methods of agricuhural production and with the general

welfare of the rural population that are offered to people not enrolled as resident pupils
in educational institutions.

The institutions for liigher education not agricultural are doing

very little in the way of extension teacliing in agriculture. The
normal schools, however, have taken up this work with considerable

vigor in some of the States and have not only been giving agricultural

instruction to their students but have also been sending out instruct-

ors to assist in the farmers' institutes, by delivering lectures, to con-

duct demonstrations, and to aid in school garden work, in connection

with the district schools. Some of the normal schools are issuing
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bulletins of information and circulars containing directions to teachers

along agricultural lines. They are also assisting in organizing rural

study clubs, reading circles, and school-house improvement clubs in

rural communities.

State and county superintendents have been quite active in a

number of States in forwarding this extension movement. One
hundred and twenty-three reported forms of assistance in agricul-

tural extension work in which they were participating, such as sup-

plying lecturers for farmers' institutes, sending out itinerant lecturers

to visit public schools, holding county teachers' institutes for agricul-

tural instruction, organizing field-crop contests for country cliildren,

and in rendering similar practical assistance in extension work.

The realization of the fact that only 6 per cent of the people of this

country receive education i)eyond that given in the common schools

is bringing the institutions for higher education to a sense of their

responsibility to the remaining 94 per cent and is causing them to set

about discovering some means by which this multitude can be reached

with at least as much scientific and practical information as will fit

them for the intelligent pursuit of their calling. This diffusion of

knowledge is especially important in agriculture. The difficulties

connected with the profitable pursuit of this occupation have become

so great since the more easily available fertility of our soils has been

abstracted as to make it essential that those who are to support

themselves comfortably in the future by this profession shall under-

stand, at least, the fundamental principles that underlie their art.

The educational institutions established mainly in aid of agriculture

are and will continue to be properly held accountable for any failure

to supply the information needed to meet the requirements that may
exist.

In practical recognition of this responsibility, the committee rec-

ommends that each land-grant college organize at once a depart-

ment of extension teaching in agriculture and, where this for any
reason is impracticable, that a committee of the faculty be appointed

on this subject.

There was no change in the personnel of the standing committee

and it proposes pursuing its investigations in greater detail, that it

may at some future time be able to recommend a form of extension

teaching that will be generally applicable.

The chairman of this committee was recently appointed chairman

also of the standing committee on cooperation with other educational

agencies of the American Association of Farmers' Institute Workers.

The work of the two committees is interrelated to such a degree as to

render it possible for them to cooperate to considerable extent in

conducting their investigations.
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DEPARTMENT AID IN PROMOTING AGRICULTURAL EDUCATION
EXTENSION.

A most pressing and important need just now in agriculture is a

more effective method for imparting that which is already known to

those who are to use the information. The discover}^ of a practicable
method by which the truths of science relating to agriculture can be

taught to farmers is fully as important to agriculture now as many
of the investigations which are occupying the time and attention of

scientists and requiring large annual appropriations to conduct.

The farmers' institute has heretofore been devoted to awakening
agricultural people to an appreciation of science as it relates to their

occupation. The more important work of imparting these truths to

the working farmer in form and in sufficient quantity to be most

helpful has scarcely been undertaken, due chiefly to lack of knowledge
of the methods best to be pursued in their presentation.
For the discovery of these methods there is needed a force of experts

who shall devote their time to researches in this direction. The

discovery of pedagogic methods logical in arrangement and adapted
to rural conditions through which to impart agricultural information

is just now as important to mankind as the discovery of new truths

in the physical world. Without new and improved educational

machinery for disseminating information, much valuable physical

truth, secured at great cost, must lie unused, or if utilized at all be

so to only limited extent.

To do this work thoroughly it would be necessary to do more than

merely organize for the study of pedagogic forms. It would require
first of all systematic study of the social, educational, and economic

conditions of agriculture with a view to discovering and suggesting
methods for their improvement.
To organize for this it would be necessary to first classif}^ the

various interests to be aided and then to employ experts to study
the conditions that exist in each class, to recommend methods of

improvement, and to urge the adoption of the methods recommended

by the classes interested.

The following outline is suggested as a possible classification of

institutions whose work would furnish the subjects for a broad

investigation of the requirements of agricultural education:

Institutions Concerned in Agricultural Education.

Glass I. Farmers' institutes, embracing the work of—
(1) State farmers' institute directors.

(2) State farmers' institute lecturers.

(3) Local managers of farmers' institutes.
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Class II. Institutions for higher education, embracing the work of—
(1) Faculties of agriculture in colleges and universities.

(2) Staffs of the agricultural experiment stations.

(3) State normal school teachers.

(4) Agricultm-al high school teachers.

(5) Teachers in correspondence schools of agriculture.

Class III. Agricultural organizations, embracing the work of—
(1) State boards and departments of agriculture.

(2) State agricultural fair associations.

(3) County agricultural societies.

Class IV. Systems of public instruction, embracing the work of—
(1) State superintendents of public instruction.

(2) State normal school superintendents.

(3) County superintendents of public instruction.

(4) Common and high school superintendents.
Class V. Agricultural clubs, embracing the work of—

(1) Rural women's clubs.

(2) Boys' and girls' agricultural clubs.

(3) Rural study clubs.

(4) Agricultural students' unions.

Class VI. Miscellaneous, embracing the work of—
(1) The Grange.

(2) Civic associations.

(3) The agricultural press.

(4) Libraries.

(5) Miscellaneous agricultural associations (stock, dairy, horticviliure, etc.).

(6) Industrial departments of transportation companies.

ADDITIONAL WORK OF THE FARMERS' INSTITUTE SPECIALIST.

In addition to that which has been indicated in the foregoing

report the institute speciaHst visited officially during the year 11

States and delivered 20 prepared lectures besides a number of informal

addresses and has acted as secretary-treasurer of the American Asso-

ciation of Farmers' Institute Workers.

In addition to his annual report he prepared for the printer copy
for the following publications: List of State Directors of Farmers'

Institutes and Farmers' Institute Lecturers, and Legislation Relating
to Farmers' Institutes in the United States. He also aided in the

editing of the Proceedings of the Tenth Annual Meeting of the

American Association of Farmers' Institute Workers and the Course

in Cheese Making for Movable Schools of Agriculture.

The list of correspondents has increased until now there are over

14,000 names of individuals with whom correspondence is conducted.

These lists are classified according to the interests with which the

individuals are severally identified.
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THE STATE REPORTS.

As the institutes develop, changes of greater or less importance
occur in the methods pursued by the several States in conducting their

work. In order that these changes may be known and recorded the

following brief statements are given under the names of the respect-
ive States and Territories calling attention to the features of the insti-

tute work in each State and Territory that are worthy of note and

likely to prove of value for present information and for future

reference :

ALABAMA.

Institute director.—G. A. Gary, professor of veterinary science, Alabama Polytechnic
Institute, Auburn.

The legislature of Alabama has made no provision for organizing or

maintaining farmers' institutes. The work at present conducted is

wholly voluntary and is by the board of trustees of the Polytechnic
Institute and of the agricultural experiment station. This board

provides for the expenses of the institutes from college and station

funds and appoints the director, who is charged with organizing and

conducting the work. The board also grants leave of absence to

members of the college faculty and of the experiment station staff to

give instruction in institute meetings.

During the year fourteen of these instructors participated in this

work. The subject of ridding the State of cattle ticks, and thereby
of the tick fever, was made a leading topic of institute discussion.

An annual round-up, known as the farmers' institute and summer

school, was held under the auspices of the Polytechnic Institute at

Auburn, in July. The school was continued through 18 sessions and
had an average attendance of 337 persons. Tliis is the third yearly

meeting of this character that has been held. The degree of interest

is indicated by the attendance this year of 207 over that of 1903, and
of 92 over that of 1904.

Institute work in Alabama differs from that in most of the North-

ern States, in that it is distributed throughout all of the months of

the year. During last year 85 sessions of institutes were held, with
an aggregate attendance of 3,744. In addition to the college and
station force ten lecturers were brought in from other States to assist

in giving instruction, all of whom were experts in some department
of agricultural industry. The small amount of money at the disposal
of the State director has greatly interfered with and limited his work,

only S600 being available for institute purposes last year.
Institutes for colored people have been conducted under the direc-

tion of the Tuskegee Normal and Industrial Institute. The lecture

service is performed chiefly by the members of the facult}^ of the
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Industrial Institute and is paid for out of the funds of this institu-

tion. The chief work in this direction, however, is at an annual con-

vention or round-up meeting;, held at the institution and continuing
for two weeks, at which a number of teachers are brought from out-

side of the State to give instruction.

The failure of the State to make appropriation for institute pur-

poses in Alabama has greatly retarded the development of the work,
and it can not be greatly increased or improved until the legislature

recognizes its obligation to assist this form of instruction as conducted

both by the Agricultural College at Auburn and the Industrial Insti-

tute at Tuskegee.
ALASKA.

Institute director.—C. C. Georgeson, special agent in charge of agricultural experi-

ment stations, Sitka.

Agriculture in Alaska can scarcely be said to have reached the

institute stage. The districts adapted to farming are widely sepa-
rated and sparsely settled, making it difficult to do more than confer

with and give advice to indi^^duals. This is done by the special

agent in charge of the agricultural experiment station at Sitka as he

visits the various sections in the interest of his experiment and

demonstration work.

ARIZONA.

Institute director.—R. H. Forbes, director of agricultural experiment station,

Tucson.

Institute work in Arizona the past year consisted in a series of lec-

tures delivered in an academy at Thatcher, supplemented by side

trips to neighboring towns and settlements in the evenings. Twenty-
one sessions were held, in this way reaching about 1,300 persons. The
institutes are under the control of the regents of the university, who
have placecf the director of the agricultural experiment station at

Tucson in direct charge of the work. The lecturing is almost wholly

by members of the experiment station staff, aided by local speakers

residing in the vicinity of each meeting,
A number of visits were made during the year to the public schools

and lectures delivered before the children and teachers upon nature-

study subjects. The leading topic of interest for the Arizona ranch-

men is water. The moisture conditions determine the location of

every farm, and the securing of an adequate supply of water is conse-

quently of paramount importance in Arizona agriculture. The stor-

age of a sufficient supply and the economic use of water furnish the

principal subjects of discussion.

294b—07 21



322 REPOET OF OFFICE OF EXPERIMENT STATIONS.

ARKANSAS.

Institute director.—W. G. Vincenheller, director of agricultural experiment station,

Fayetteville.

Arkansas held 42 sessions of farmers' institute meetings during
the 3^ear, with an attendance of 7,150 persons, and at a cost of about

$400. The lecturers were members of the experiment station staff,

and received no compensation additional to their regular salaries.

The leading subjects discussed were fruit culture, forage crops,

and dairjdng. There has been no recognition of the institutes by the

State, consequently, all that has been done has been by the agricul-

tural college and experiment station, with some assistance from the

National Department of Agriculture. All of the meetings held were

upon special request of the various communities, and a much larger

number of invitations were received than it was found possible to

meet.

CALIFORNIA.

Institute director.—E. J. Wickson, acting director, agricultural experiment station,

Berkeley.

Owing to differences in local climates and leisure seasons in various

localities, institutes in California are held every month in the year.

The director, who is a university officer, is aided by one assistant super-

intendent of institutes and two conductors, who have charge of the

work in the field .

Last year 272 sessions of institutes were held, in which 22 State

lecturers and 197 local speakers participated. The university and

experiment station contributed 10 members from their faculty and

staff who contributed one hundred days to institute teaching.

A State round-up meeting continuing for 8 sessions was held at

Berkeley, with an attendance of 2,500 persons. This meeting has

been very successful in interesting the farmers of the* State in the

agricultural college and experiment station and in popularizing and

improving the institute work.

The attendance last year at the general institutes was 22,861 and

the cost was $9,000, of which $6,000 was from the State appropriation

and $3,000 from the general fund of the University of California. A
new feature of the work for the year was the formal and organized

cooperation of the institutes with the State Teachers' Association,

whereby a farmers' institute section was organized in the annual

State Teachers' Convention. For the coming year this representa-

tion is to be extended to provide a section on farmers' institutes in

every district teachers' association. The school teachers of California

arc enthusiastically in favor oi the institute and are doing all that they

can to promote its interests.
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A brief report of the institute proceedings is prepared each year by
the State director and 12,500 copies are published and distributed by
the experiment station. ^luch of the instruction given in the insti-

tute is special. Viticulture, for example, was made a leading topic last

year in the grape-growing districts. In other sections devoted to

special crops a similar method is pursued and the consideration of

these crops is made a special feature, extending through all of the

institutes of that particular section.

A lady lecturer on domestic science was regularly employed last

year, and some entire sessions were devoted to that subject with the

effect of increasing the interest and greatly extending the usefulness

of the institutes.

COLORADO.

Institute director.—Fred P. Johnson, superintendent of farmers' institutes, Denver.

The first appropriation for farmers' institutes ever made in Colo-

rado was in April, 1905, and became available the following August.
The amount was $8,000 to cover two years and to be expended under

the direction of the State board of agriculture, which is also the gov-

erning board of the State Agricultural College. On the 1st of August,

1905, Mr. Fred P. Johnson was appointed superintendent of farmers'

institutes and since that time the work has been under his supervision,

assisted by, and in cooperation with, the dean of the faculty of agricul-

ture in the Agricultural College.

The work during the year has been largely in the way of organiza-

tion and instruction. For this reason most of the time at the insti-

tute has been given up to the visiting lecturers. The usual method
has been to introduce a subject in a brief talk of fifteen or twenty
minutes and then induce the audience to ask questions and secure

addresses from local men covering their experiences along the lines

of the subjects under discussion. At the evening sessions, lectures

illustrated b}' a stereoscope are frequently given and at others the

audience is divided, the women and men holding separate sessions.

Another feature that has proven very helpful has been that of out-

door stock-judging lectures, at which stock is brought into a ring and

their points discussed by the lecturer and questions asked by the

audience. Another feature just introduced, is that of small institutes

on farms taking the people directly into the field and discussing the

subjects there in the midst of practical illustrations. The director

has also held normal institutes in which the meetings continue for

four or five days, consisting principally of field work and lectures upon

specified topics which are thoroughly exhausted during the institute.

For these institutes the director requires that at least twenty farmers

shall agree to attend all of the sessions and provide facilities for reach-

ing the fields. This is a departure from the old methods in conducting
normal institutes and its progress will be watched with interest.
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It is expected that two corps of lecturers will be organized for the

coming year. The basis for the lecture force has been the agricul-

tural college and the experiment station men. Gradually some excel-

lent workers are being developed among the farmers of the State.

In order to encourage the attendance and assist in the advertising,

the director expects for the coming year to require a petition signed

by some 50 to 200 names requesting the institute and agreeing to

attend the sessions. These petitions will be circulated in advance

among the farmers for signature.

One hundred and twenty-three sessions of institutes were held last

year, w^ith an attendance of 16,675, at a total cost of $3,300. In

addition to these, 5 independent institutes were held, with an esti-

mated attendance of 3,000. There were 26 sessions of women's insti-

tutes held in connection with the regular meetings. The college and

station men contributed two hundred and ninety-five days of time

to the work. An account of the proceedings of the institutes will be

prepared, and an edition of 10,000 published and distributed.

CONNECTICUT.

Institute directors.—James F. Brown, secretary State board of agriculture,

North Stonington; J. G. Schwink, jr., secretary Connecticut Dairymen's Association,

Meriden; H. C. C. Miles, secretary Connecticut Pomological Society, Milford.

The division of the institute work in Connecticut between three

distinct organizations is unique in farmers' institute management in

this country. The State board of agriculture, the State Dairymen's

Association, and the State Pomological Society, through their respec-

tive secretaries, have each held institutes devoted largely to the

special lines of work which each organization represents. No report

has been received of what has been accomplished b}^ the State board

of agriculture during the year. The other two societies, however,

have been active in institute work. The dair3mien's association held

39 sessions of regular institutes in addition to its annual convention,

consisting of 5 sessions. The regular institutes w^ere attended by

3,345 and the annual institute by 3,300. Forty-two speakers were

present at the institutes of this society and delivered 96 addresses.

Fifteen hundred dollars was expended in carrying on the work.

The Connecticut Dairymen's Association was organized about

twenty-five years ago to develop and improve the dairy interests of

the State. Its present membership is about 460. For the past

twenty years the association has received an annual appropriation

from the State to aid in carrying on its work, but owing to the po]Mi-

lar demand for more institutes the sum was found to be insuilicient,

and $500 additional was granted by the last legislature. The inlki-

ences that have gone out from these meetings are now seen in all

parts of the State. New barns and stables have been erected after
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the most approved methods of sanitar3^ construction; dairy herds

are more economically and intelligently fed and cared for than for-

merly; silos have been built; the science of breeding and rearing

dairj^ cows is receiving greater attention, and the preservation of soil

fertility is more carefully studied. The association cooperates with

the granges and farm clubs of the State in its meetings, and is emploj'-

ing the leading experts in dairying as instructors in its institutes.

The Pomological Society has been doing a similar work for the

fruit interests of the State. This society held 44 sessions of insti-

tutes, with an attendance of 1,550 persons, and at an expenditure of

$325. One independent institute was held with an estimated attend-

ance of 2,500. The State Agricultural College and the experiment
stations aided in the teaching by sending 1 1 of their instructors, who
contributed forty days of their time to this service. Special atten-

tion was directed in the institutes this year to the control of the San

Jose scale. Institutes were held in all of the eight counties of the

State, most of them being in cooperation with the local granges.

Most of the meetings were day sessions, the attendance at the even-

ing sessions being found to be unsatisfactory.

The institutes are exerting a very helpful influence upon the agri-

culture of the State, and they will doubtless continue for some time

to divide their work among the three agricultural organizations here-

tofore in charge. It is believed, however, that ultimately the State

will find it necessary to make a change in its system by combining
its institute forces and enlarging its efforts with a central official in

charge. This has been found most efficient elsewhere in institute

organization, and no doubt it will be adopted in Connecticut as soon

as educational agencies become the dominant feature in institute

effort.

DELAWARE.

Institute dii'ector.—Wesley Webb, secretary of the State board of agriculture, Dover.

Institutes were held in all of the three counties of Delaware last

vear. In Kent and Sussex counties the institutes were arranged by
the State director, and in Newcastle County by the executive com-

mittee of the county institute.

The number of institutes held was 18, made up of 40 sessions. The

total cost for the year of the institute work was $700. The experi-

ment station furnished one speaker for twelve days and the State

director supplied seven additional lecturers. A report of the insti-

tutes is published each year in the annual report of the State board of

agriculture and about 5,000 copies are distributed. The law requires

that an institute organization shall be effected in each count3" and

appropriates S200 to each for their maintenance. The failure of any

county to hold an institute causes it to forfeit its appropriation for that

year.
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FLORIDA.

Institute director.—R. W. Clothier, professor of agriculture, University of Florida,
Gainesville.

The institutes have been temporarily suspended in Florida, owing
to the failure of the legislature to make appropriation for their sup-

port. This was due to a readjustment and reorganization of the

educational work of the State which w^as quite radical. The institute

w^ork in previous years was under the direction of the agricultural

college, but the reorganization referred to, in which the State legisla-

ture abolished the university, together with five other educational

institutions and provided for a university and a woman's college, a

normal school for colored students and an institution for the deaf,

dumb, and blind in their stead, placed all under a single State

board of control. This board has recently determined to remove the

university from Lake City to Gainesville.

These changes in the educational management have for the time

prevented the university from continuing the work in institute direc-

tions which it has formerh' conducted. As soon as the university
becomes settled in its new location, the institute work will doubt-

less be resumed and proper appropriation for its maintenance be made

by the State.

GEORGIA.

Institute director.—H. C. White, president Agricultural College, Athens; Harvie

Jordan, field agent in charge of farmers' institutes, Atlanta.

The legislature of Georgia in 1904 appropriated $2,500 to the

University of Georgia for farmers' institute ^^ ork and has continued

this appropriation each 3"ear since that date. This year the number
of institutes fell off from 44 to 21 and the attendance from 18,000
to 4,500. No report has been received explanatory of this sudden

change.
There were six State speakers on the corps of lecturers, thi'ee of

whom were from the experiment stations. No independent .or

special institutes are reported, neither were w^omen's nor boys'
sessions held. The actual expenses for institute work for th(> year
were $2,500. The organization is b}^ senatorial districts and not by
counties.

HAWAII.

Institute director.—Jared G. Smith, agent in charge of agricultural experiment
stations, Honolulu.

Institute work in Hawaii last year consisted of four quarterly

meetings, each continuing two days. These meetings were attended

by about 300 persons antl were conducted b}^ the oflicers of the agri-

cultural experiment station.
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Since the organization of the farmers' institute of Hawaii, the

annual meetings have been held at the Kamehameha School for

Boys, which has an agricultural course in connection with mechanical

training. The students all attend this annual farmers' intstitute.

During the last several meetings of the farmers' institutes of Hawaii,
an effort has been made to have the subjects of the several addresses

of each meeting pertain to a single definite branch of agriculture,

rather than to discuss subjects widely removed from each other. In

furtherance of this, special topics are arranged in advance for discus-

sion in the open meeting, giving definite notice to and sufficient time

for preparation b}^ those who desire to participate in the discussions.

IDAHO.

Institute director.—H. T. French, director Agricultural Experiment Station, Moscow.

The difficulties connected wnith the holding of farmers' institutes

in Idaho are principally geographical. The peculiar conformation

of the State, the mountain chains which divide it, and the transporta-
tion facilities, together with the sparse population, all contribute to

making the work time-consuming and expensive. Were it not for

the fact that the railroads furnish free transportation to institute

workers it would be impossible with the $1,000 appropriated for

institute work to carry it on creditably. In one instance the institute

director was compelled to travel over 1,000 miles to reach the insti-

tute locality, and that single trip in which comparatively few insti-

tutes were held involved over 2,000 miles of travel.

Twenty-one institutes were held last year, consisting of 105 sessions.

They were attended by 7,875 persons. There was an independent
institute with an attendance of 150 persons. A very satisfactory

normal institute, attended by about 500 persons was held at Caldwell.

In connection with this normal institute was a woman's department
which was well attended and developed a great deal of interest.

The pronounced success of this meeting has led to arrangements for

holding another in a different section of the State. Invitations have

come to the director from a number of points requesting that the

normal institute be held in their locality and offering to provide a

meeting hall and pay all of the other necessary expenses.

There were three lecturers upon the State force and 26 local

speakers assisted in giving instruction. The agricultural college and

experiment station together sent out 9 men at different times to

deliver lectures who together contributed about forty days of service.

The appropriation for institute purposes amounting to $1,000 per

year is made to the board of regents of the University of Idaho, who
turn over this appropriation to the director of the agricultural

experiment station, who is also director of farmers' institutes, to be

used by him for institute purposes.
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ILLINOIS.

Institute director.—F. H. Hall, superintendent of farmers' institutes, Aurora.

The institute system of Illinois is altogether different fi'om that

of any other State. It is knoA\ai as the Illinois Farmers' Institute,

and is managed by a board of directors, consisting of the State super-
intendent of public instruction, the professor of agriculture of the

University of Illinois, the president of the State board of agriculture,

the president of the State Horticultural Society, the president of

the State Dairymen's Association, and one member from each Con-

gressional district of the State, selected by delegates from the dis-

trict present at the annual meeting. This board of directors elects

a secretary and superintendent of farmers' institutes. In the present
instance these offices are combined in one individual.

The county institutes are the units in the State S3^stem, and are

regularly organized under a State law, and are each entitled to an

appropriation of $75 per. jesir contingent upon their holding one

or more institutes of not less than two days' duration, and of which

proper public notice has been previously given.
The employment of speakers is altogether in the hands of the local

institutes as well as the duty of making arrangements for holding
the institute, such as selecting the location, the preparation of the

programme, and securing entertainment for institute speakers.
Last year 108 institutes, composed of 667 sessions, were held with

an attendance of 79,428 persons. The State University contributed

30 men for giving instruction who devoted in the aggregate two

hundred and thirty-nine days to this work. There were six inde-

pendent institutes held, wdth an attendance of 1,440 persons, and

there was also the round-up or annual meeting of 8 sessions with

an attendance of 6,000.

All of the trunk lines of the railroads provided special trains fi'ee

of charge, which were run over their several lines. These trains

were equipped b}^ the State University, so far as lecture force and

illustrative material were concerned. The train furnished by the

Chicago, Burlington and Quincy Railroad was out eight days, and

reached by actual count 16,630 people. The Illinois Central was
out eleven days, and reached 20,817 persons. The Wabash fur-

nished a train for three days, during which time about 1,000 people
were met. The interest aroused by these trains was much greater
than had been anticipated, and was manifested not merely by the

attendance, but by applications that were afterwards received by
the university and the agricultural experiment station for literature.

Reference was made b}'^ the applicants to statements made by the

lecturers from these railroad trains.
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A feature of the Illinois institute is the boys' class. In each insti-

tute there is a boys' class devoted wholly to giving instruction to

boys and to exercises in which they are specially interested. Corn

judging, stock judging, the reading of papers which the boys have

prepared, speaking selections, undergoing examinations, etc., are

some of the exercises.

About one-half day of each institute is conducted by the women.
There are domestic science associations in sixty of the counties which

hold regular meetings in addition to the farmers' institutes. The
effect of these associations has been to greatly strengthen the insti-

tute work particularly in its relation to the farm home.

Corn-judging contests for boys were held in twenty-nine counties

last year and the prospects are that upward of fifty counties will

adopt them in the coming year. This method of interesting j^oung

people was devised by Hon. A. P. Grout, of Winchester, 111. It

provides for a test of skill in the judging of corn, the premium being
a trip to the agricultural college for two weeks' instruction in subjects

of practical importance to young men on a farm. Last winter about

75 boys were sent to this winter short course at the college through
these contests, and as many more went at their own expense, who
became interested through the institutes. One county sent one boy
and paid half of the expenses of another, and another county offered

the short-course premium to one bo}' in each township in the county.
This year bread-judging contests are open to girls in a few counties,

the premium being a trip to the agricultural college with two weeks'

instruction in household science.

The Business Men's Association in Scott County offered a prize of

$10 to one boy in each of the thirteen election precincts of the county
toward paying his expenses to the winter short course at the agri-

cultural college. The method adopted in making the selection last

year was to distribute a 14-page bulletin on Soil Fertility among
the young people in the public schools, who were requested to study
the bulletin and report at the next farmers' institute meeting for

examination, the one standing highest in each precinct to receive

the prize. Fifteen boys, representing nine precincts, applied for

examination, and one from each precinct was awarded the premium.
There was appropriated to the farmers' institute last year in Illi-

nois $30,281.55, the largest amount given to institute work b}' any
State. This is received from the following sources: From the State

for use of the local institute organizations, $7,650; from the State

for the use of the State board of agriculture and for the payment of

the salary of the superintendent of farmers' institutes, $7,500; from

the State for the payment of the salary of the secretary, $2,000; from

the county board of supervisors for institute purposes, $2,555; from

donations, membership dues, and sale of exhibits, $10,576.55.
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Twenty thousand copies of reports of the farmers' institute pro-

ceedings are pubhshed and distributed each year.

INDIANA.

Institute director—W. C. Latta, professor of agriculture, Purdue University, Lafayette.

That the institutes in Indiana are making substantial progress is

shown to some extent at least by the fact that the number of ses-

sions has increased from 883 in the year ended June 30, 1905, to 918

in the ji'ear ended June 30, 1906. The average attendance at each

session in 1906 was 141, and the amount appropriated for institute

purposes was SI 2,500.

A conference of the institute workers held each year at Purdue

University has materially aided in advancing the institute work.

At the conference held in October, 1905, special attention was given
to the consideration of methods for interesting boys and girls in the

institutes. In several counties the county superintendents of schools

in cooperation with the county chairman of the farmers' institutes

organized boys' and girls' clubs for growing corn, making bread, etc.,

the products to be exhibited at the institute in competition. Pre-

miums were offered by the business men of the districts interested

and many boys were induced to enter in competition.
In compliance with numerous requests by county chairmen a

trained domestic-science teacher was emploj-ed last year for the

entire institute season to lecture upon food, household management,
home making, and kindred topics. Seventy-two institutes were

attended by tliis instructor, and the lectures were received with great
interest by almost every locality visited hj the domestic-science

teacher. This year requests have been sent in to the State director

for similar instruction in the future.

A number of independent institutes were held with a reported
attendance of about 100 in each. Women's meetings were also held,

usually in connection with the regular institutes. About 20 separate
sessions and a like number of special sessions were conducted by
women.
The agricultural college and experiment station furnished 5 lec-

turers, who ";ave twentv-scven davs of their time to the institutes.

In addition to these there were 44 other lecturers in the employ of

the State director and about 50 local essayists and speakers. About

1,000 copies of the annual report of the institute work are printed
and distributed each year. The reports do not give the proceedings
at the several institute meetings, but present statistical information

showing the condition and progress of the institute work for the

preceding year.
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IOWA.

Institute director.—J. C. Simpson, secretary State board of agriculture, Des Moines.

In Iowa the institutes are held by the count}^ institute organiza-
tions independently of each other and without State supervision.
Each county society, however, is required to file a brief report in the

office of the State department of agriculture if it desires a voice in the

annual agricultural convention. Before any local institute society
can receive its appropriation from the county treasurer, amounting
to a sum not to exceed $75 annually, the managers must file affidavits,

with the bills of actual expenses attached, with the State auditor, to

be approved by liim.

The reports as far as they have been sent in this year to the secre-

tary of the department of agriculture show that 402 sessions of

institutes were held during the year, having an attendance of 66,959.
The total expenses for the 69 counties reporting out of a total of

99 in the State were $8,096.06. An annual meeting called a State

Farmers' Institute was held in Des Moines in December, at which
there was an attendance of about 200 persons. Some of the best

papers at the institutes are collected annually by the secretary of the

board, and are published in the Yearbook of agriculture, issued by the

agricultural department.
KANSAS.

Institute director.—J. H. Miller, superintendent of farmers' institutes, Manhattan.

In Kansas, in addition to the State appropriation of $2,000 annually
made to the State agricultural college for farmers' institute purposes,
each county institute is entitled to $50 annually, for meeting its local

expenses. Five hundred and twenty-two sessions of institutes were

held last year, with an attendance of 27,300.
The agricultural college and experiment station at Manhattan

have taken very active interest in this work. Twenty-one members
of their force of teachers and experiment station experts were engaged
in lecturing before institute audiences during the past year. Their

work was supplemented by a force of local speakers numbering 406,

who either read papers or delivered addresses. In addition to the

regular institutes there were 14 that were independent, having a

reported attendance of 8,000. A corn and wheat special was run by
the Rock Island Railroad for twelve days. During that time the

train made 135 stops. It consisted of one baggage car, two lecture

cars, and one living car. Four members of the agricultural experi-
ment station force accompanied the train as lecturers, and during the

period delivered 236 addresses and met 10,000 people.

County institutes have been regularly organized in 85 counties, and

boys' corn contests were held in over 50 counties, which included in

their membership about 6,000 boys.
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KENTUCKY.

Institute director.—Hubert Vreeland, commissioner of agriculture, Frankfort.

Under a recent act of the legislature of Kentucky it is made the

duty of the commissioner of agriculture, labor, and statistics to see

that a "farmers' and an industrial institute" of at least two days'

duration is held each year in every county in the State. Each

county institute is entitled to send one or more delegates to attend a

State institute of at last "three days' duration." These delegates
are empowered to elect members of the State board of agriculture,

forestry, and immigration. An appropriation of $15,000 per year
was made for farmers' institute work. The new law does not go
into effect, however, until 1907.

During the year ended June 30, 1906, 25 institutes were held; 24

were of two days' duration, making a total of 122 sessions. The

average cost of these institutes was about $70.

The director is arranging for a large increase in the number of

institutes to be held next year. With this in view he has divided

the State into four institute districts and intends to keep four corps
of men in the field during the institute season. With the increased

appropriation and the better organization of the work the institutes

can be carried into every county of the State and be thoroughly

equipped with experienced teachers. The general round-up meeting
of agricultural people held under the auspices of the State board of

agriculture convened at Frankfort in February. This was the first

State institute ever held in Kentucky, and was well attended by
representative farmers from all over the State and continued in

session for three days.
The institutes have now been organized in many of the counties of

the State and all that will be necessar}^ in the future will be to see that

the State lecture force is thoroughly equipped for its work and that

the institute meetings are well advertised in the several communities.

LOUISIANA.

Institute director.—Charles Schuler, commissioner State board of agriculture and

immigration, Baton Rouge.

The institute work was greatly interfered with last year in Louisiana

by the outbreak of yellow fever in July and the consequent quarantin-

ing of various sections of the State. Onlj'^ 13 institutes were held,

consisting of two sessions each. The total attendance was 2,657.

The amount appropriated for institute purposes was $2,000, which

was used chiefly for defraying the traveling expenses of the State

lecturers, who for the most part are from the faculty of the agricul-

tural college and experiment station staff. Twent3'-two local speakers
addressed institute meetings, in addition to the college and station
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men. The leading features in the work this year were domestic

science and dair3dng. An expert poultryman was also on the lecture

force for almost the entire period.

MAINE.

Institute director.—A. W. Gilman, commissioner of agriculture, Augusta.

During the past year the University of Maine, the State board of

agriculture, the Bangor and Aroostook Railroad, and the ISfaine Cen-

tral Railroad Company, working in conjunction, ran two special

trains. The trip over the Bangor and Aroostook Railroad occupied
eleven days, 31 meetings being held, with an attendance of about

20,000 persons. The other trip over the Bangor and Maine Railroad

occupied fifteen days, with 45 meetings and an attendance of 35,000.

The trains consisted of three baggage cars, in which were placed by
the college of agriculture and the experiment station exhibits showing

appliances for dairy work, poultry rearing, orcharding, gardening,
seed testing, and educational displays of fertilizers, feeds, a veterinary

exliibit, and forestry and paper mill exhibits.

At least two hours were spent at each stop, during which time two

or three lectures were given from the station platform or in the cars,

and the people were shown the practical use of the appliances on the

train.

In addition to this special train service, there were 50 one-day
institutes held, consisting of 102 sessions, with a total attendance of

6,967 persons. The amount appropriated for institute purposes,

including the salary of the superintendent, was $5,000. Two insti-

tutes were held in each county as required by law, and the remainder

were apportioned among the counties according to the extent of

their agricultural interests.

There were 10 independent institutes held with an average esti-

mated attendance of 125. A summary of the proceedings and a few

selected papers that had been read before the institutes were pub-
lished in the annual report of the department, of which 6,000 copies

were printed. About 40 local speakers addressed the institutes,

besides 17 lecturers employed by the State director. Two members
of the faculty of the University of Maine contributed twenty days of

service as lecturers.

MARYLAND.

Institute director.—W. L. Amoss, director of farmers' institutes, Benson.

Institute work in Maryland the past year was Cjuite diversified in

character. A railroad corn special, a strawberry special, a sweet

potato special, a tobacco special, a milk special, and a steamboat

special were sent out at various times in the interest of the several

products indicated by these names. The diverse character of the
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farming interests of Maryland, by which certain localities are largely
devoted to growing special crops, render it necessary to vary the

instruction to suit each particular district. About 3,100 people were

met and given instruction by expert specialists who accompanied
these special trains and the steamboat special. Forty-nine regular
institutes were held in addition to the railroad meetings, attended

by 10,762 persons and consistmg of 12.5 sessions.

One institute for colored people was held, with an attendance of

about 150. This meeting was a pronounced success; the papers and
discussions were both practical and helpful.

The institute undertook this year to cooperate with the agricul-

tural experiment station in exhibiting agricultural products at several

county fairs. An effort was made to mingle entertainment with

instruction, so as to secure the attention of visitors and take advantage
of the opportunity at the same time to offer some wholesome advice.

A tent was fitted up with comfortable seats and supplied with a

corps of institute representatives. Use was made of the phonograph,
the stereopticon, and large colored photographs. These were

selected with a view both to providing entertainment as well as

instruction. Popular airs were rendered, followed by a brief address

by the phonograph and the exhibit of stereopticon views, together
with explanations by the operator in charge.

As an expedient for meeting the sensational fakir on his own

ground, the method seemed to be fairly successful. Just how far an

educational institution should go in this direction is a matter that

experience only can determine. Its value in any case will always be

dependent upon the judgment exercised in the selection of material

for presentation.
An important experiment was conducted by the institute director

in the direction of introducing agriculture into the public schools.

A capable teacher of agriculture was sent into one of the leading
counties one day each week to visit the rural schools and lecture

before the children upon some phase of agricultural science or prac-

tice. The selection of the schools in which the instruction was given
was found, after a trial, to have been on some accounts unfortunate,

and the results, consequently, were not up to the expectation of Ihe

friends of the movement, although the great possibilities that lie in

this direction were quite clearly demonstrated.

MASSACHUSETTS.

Institute director.—J. L. Ellsworth, secretary State board agriculture, Boston.

There were 153 sessions of institutes held last year iu ]\Iassachu-

setts, attended by 10,125 persons. The average attendance at eacli

session was 125. The work was conducted at a total cost of $1,760.44,
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or at the rate of $11.51 per session. A feature which gave great sat-

isfaction, and which it is proposed to greatly extend next year, was

the field meeting. These meetings were held, as the name indicates,

out in the fields, the lecturers using the growing crops for demonstra-

tion purposes. Great interest was awakened among the farmers by
this method of instruction, as is evidenced bv the fact that one meet-

ing was attended by upward of 1 ,000 persons.

A better farm special railroad train was run over the Boston and

Maine system, reaching about 6,000 people. It made twenty-five

stops in Massachusetts, and at each stop lectures were delivered and

exhibits inspected. In j\fassachusetts all of the tim.e of the institute

is given to the State lecturers. This year there were 1 3 on the instruc-

tion force, all of whom were from the agricultural college and the

experiment station.

MICHIGAN.

Institute director.—L. R. Taft, superintendent farmers' institutes, Agricultural

College.

The institutes of Michigan for the year ended June 30, 1906, sur-

passed those of the previous year in the number of sessions held by
107 and in the number of institutes by 65. The attendance was

122,573, being an average of 128 persons per session. There w^ere

also a number of institute picnics held and special trains run. The
trains ran for nine days, making forty-nine stops and reaching about

5,000 people. In the general institutes 51 sessions of these meetings
were women's sessions—a feature of Michigan institutes rapidly devel-

oping. The appropriation for institute work was $7,500 by the State

board and an equal amount additional for local expenses. Thirteen

members of the facult}^ of the agricultural college and of the experi-

ment station gave one hundred days of time to lecturing in the

institutes. Meetings were held during the year in all of the counties

excepting ten. The number of one-day institutes was 259, the larg-

est number of one-day institutes held in any State.

A meeting of the institute lecturers, continuing for a w^eek, was

held at the agricultural college. The purpose was to bring the instruc-

tion force in touch with the college and experiment station work and

to give them, through lectures and demonstrations, the latest infor-

mation and discoveries in agricultural science. These meetings were

well attended, and the interest manifested in the course of instruc-

tion was all that could have been deshed.

Reports containing statistics of attendance, lists of officers, and

the proceedings of the annual meeting, together with such papers of

excellence as had been read at the county institutes, were edited by
the State superintendent and 9.000 copies published and distributed.
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MINNESOTA.

Institute director.—O. C. Gregg, director of farmers' institutes, Lynd.

In Minnesota a new feature in institute work was introduced last

year. Short courses in agricultui-e, continuing for a week, were given

at various points. Before arranging for such a course in any locahty

pledges from a considerable number of farmers were first secured

agreeing to attend all of the sessions. The meetings are reported to

have been quite successful, and it is proposed to continue and extend

them the coming year.

A railroad special ''good-seed train" w^as equipped and run, reach-

ing about 900 persons and making twelve stops. The regular insti-

tutes numbered 105, composed of 238 sessions, with an aggregate
attendance of 51,211. The total cost of the institutes was $20,200,

of which $18,000 was from the State appropriation and $2,200 from

advertising in the institute annual. There w^ere ten State lecturers

employed, four being from the agricultm'al college. An institute

annual, containing papers and addresses delivered at farmers' insti-

tutes, was prepared and published by the institute board of admin-

istration, and 35,000 copies were distributed.

MISSISSIPPI.

Institute director.—E. R. Lloyd, director of farmers' institutes, Agricultural College.

The yellow-fever epidemic which broke out in the South, and the

quarantine which followed in July, 1905, interfered seriously with

institute work in Mississippi. Notwithstanding this, 220 sessions of

institutes were held, with a total attendance of 10,000 persons. The

agricultural college and experiment station men performed about 75

per cent of the institute work. Eighteen of these instructors taught
in the institutes this year, contributing three hundred and sixty days
of their time. This is the highest number of days given by a land-

grant college to institute work in an}- State this year.

The present appropriation of $3,000 is altogether inadequate for

supplying institutes in sufficient number to meet the demand. Dur-

ing the year as many as eight requests came in from a single county
for institute meetings. Most meetings in Mississi]:»pi are held din-ing

July, August, and September. At this season of the year most of

the crops have been "laid by" and farmers have more leisure time

for attendance upon the meetings tlian at any other season. This

is also the vacation ])eriod of the college and the experiment station

men, who compose the corps of institute lecturers.

A round-up meeting of three days was held at the agi-icultural col-

lege, with an attendance of about 200. A diversified farming special

was run over the lines of the Illinois Central and the Yazoo and Mis-

sissippi Valley Kaihoad systems during the year. The train con-
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sisted of two clay coaches fitted with raised platforms for speakers,
a baggage car, a diner, and a sleeper. The entu'e train was fm"nished

by the railroad companies without cost to the institute management.
The train made seventy-five stops in the State, and the attendance

upon the lectm-es at these stations numbered 9,127.

A feature of the institute, as conducted this year, worthy of notice

is that of utilizing the spare time before the institute opens in the

morning and after it closes in the afternoon in visiting near-by farms

and conferring with the farmers respecting the introduction of better

methods in their systems of agriculture. In some instances prac-
tical demonstrations were given on individual farms. Among these

were demonstrations of the method of terracing and draining land.

The effect of this intermingling in a social and educational way has

been to establish a feeling of confidence among the farmers in the

ability of the institute teachers to give practical and useful instruction.

MISSOURI.

Institute director.—George B. Ellis, secretary State board of agriculture, Columbia.

The total number of institutes held in Missouri during the year
was 156, an increase of 52 over the previous year, when a technical

decision by the State auditor prevented the use of $1,900 of the State

appropriation. One huncked of these meetings were for one day, 55

for two days, and 1 for three days, making a total of 410 sessions

with a total attendance of 36,900, or an average of 90 per session.

Twenty-eight lecturers were upon the State institute force, of whom
about half were from the agricultural college and the experiment
station.

The three leading topics for discussion were ''Corn improvement,"
"Better roads for Missouri," and "Dairj^ng." Of these "Corn

improvement" was taken up at practically every meeting.
The funds available were $5,000, entirely derived fi'om State appro-

priation. A portion of this amount is available for printing reports

of the meetings, the proceedings of which are published in part.

MONTANA.

Institute director.—F. B. Linfield, director agricultural experiment station,

Bozeman.

Montana has over 145,000 square miles of territory na had in

1900 a population of 243,329. The sparsely settled, condition of the

country, its great extent, and the lack of railroads in many sections

make the institute problem one of considerable difficulty. The State

appropriated $4,000 per year for institute purposes. At least one

institute is required to be held in each county each year. For con-

venience, the State has been divided into institute districts composed

294b—07 22
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of several counties. Each district is visited by a corps of institute

lecturers, who hold meetings in each of the counties composing the

district. The local county organizations are required to provide
suitable halls and must furnish them with, light and heat and bear all

necessary advertising expenses.

Last year 133 sessions of institutes were held, attended by 7,890

persons. Twelve independent institutes, with an estimated attend-

ance of 345, were also held during the year. In addition to the regu-

lar institute work, a dairy instructor was sent out to give instruction

and demonstrations in connection with the creameries of the State.

The most of the instruction in the regular institutes is given by mem-
bers of the faculty of the agricultural college or of the experiment
station. Eight of these lecturers were emp^ h1 this year for an

aggregate of one hundred and ten days. Forty-two local speakers

also assisted in the teaching.

A report of the proceedings of the institute is published annually,

and 5,000 copies are distributed. A bulletin announcing the meet-

ings and giving a list of the speakers is prepared and sent out each

year to the various institute organizations and localities in which

institutes are proposed to be held.

NEBRASKA.

Institute directors.—E. A. Burnett, director agricultural experiment station, Lin-

coln; Val Keyser, assistant superintendent I'arniers' institute, Fairbury.

The attendance at the institutes this year in Nebraska was greater

than ever before. Seventy-two thousand eight hundred and ninetj^-

four persons are reported as having been present. The number of

institutes increased from 150 in 1904-5 to 160 in 1905-6, and the

number of sessions from 480 in 1904-5 to 515 in 1905-6. At many
places this season where meetings were held in the largest halls the

town afforded scores of persons were turned away for lack of hall

capacity. At other places overflow meetings were held and the

exhibit rooms were thrown open.

The system combines local and central organization. No insti-

tutes are held except upon request, and the community is always

expected to bear part of the expenses, generally amounting to the

hall rent, cost of local advertising, and the entertainment of the

speakers at hotels. The local organizations have a president, a sec-

retary and treasurer, and a local committee to look after the expenses

and the printing of the programme. The central office prints posters

and special notices of the meetings and sends them out to the local

secretaries and to the newspajiors. The various railroad companies

furnish free transiioi-lntioit to the speakers upon request to the cen-

tral ollice.
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The last legislature passed an act which became operative in July,

1905, authorizing the board of county commissioners of any county
to defray the local expenses connected with farmers' institutes in

that county not to exceed $100 per annum in any coimty. Before

any farmers' institute can take advantage of this appropriation it

must be organized with a president, a secretary, a treasurer, and an

executive board of not less than three members, and a signed mem-

bership of not less than fifty actual farmers; and the further provi-

sion is made that no money shall be paid for the expenses of any
institute not held in cooperation mth the University of Nebraska.

No round-up institute is held on account of the large ])opular meet-

ings held by organized agriculture at the school of agriculture and

experiment station at Lincoln, the third week of January in each

year. All of the societies for the promotion of the different lines of

agriculture meet at this time. In January, 1905, these societies held

31 different sessions, with a total attendance of over 2,000.

Good seed specials, accompanied by institute speakers, were sent

out during the year from which 34,092 people were addressed. The

total cost of the institutes was about $8,607. Six thousand dollars

of this was from the State appropriation and $2,607 for meeting the

bills for local expenses reported and paid by the county commission-

ers. The agricultural college and experiment station sent 15 men as

lecturers, who contributed one hundred and fifty days of time to the

work.

The institutes of Nebraska are well organized and the system is

worthy of careful study by other States.

NEVADA.

Institute directoi'.—J. E. Stulibs, president Nevada State University, Reno.

No institutes were held during the year.

NEW HAMPSHIRE.

Institute director.—N. J. Batchelder, secretary State board of agriculture, Concord.

A farmers' institute meeting was held in every county in New Hamp-
sliire last year. There were in all 34 sessions, v.ith an attendance of

3,000, at a total cost of $2,100. There were 15 lecturers on the State

force, 8 of whom were members of the agricultural college faculty.

The institutes are held under general authority given by an act of

assembly, which requires the secretary of the State board of agricul-

ture
"
to make arrangements for, give public notice of, and, if possible,

personally attend the farmers' meeting authorized by the board."

The dates, places, and programmes of the institutes are arranged by
the county members of the board in connection with the secretary, and

notice of the meetings are printed one month in advance of their

occurrence.
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NEW JERSEY.

Institute director.—Franklin Dye, secretary State board of agriculture, Trenton.

In New Jersey last year special stress was laid in the institute meet-

ings upon the necessity for the farmer being an educated man—an agri-

culturall}^ educated man. The fact was emphasized that the cliief

reason why the earth has not yielded her fullest harvests is due to the

stupidit}' or ignorance of those who have tilled the soil—that the soils

have possibilities not yet reached and can only be developed by bring-

ing to their treatment greater skill and more intelligent understanding
and application of the forces that affect life and growth.

Eleven thousand six hundred and eleven persons were met and
instructed in the institutes of the State last 3^ear. One hundred and six-

teen sessions were held, not including the annual meeting of the board,
which consisted of seven sessions and was attended b}" about 1,200

persons. There were nine speakers upon the force of lecturers, four of

whom were from the agricultural college and the experiment station.

The college and station men contributed sixty-six days of their time in

lecturing before institute audiences. The total cost of the "institute

was about $3,000, which was paid out of the $8,000 appropriated to

the State board of agriculture. Arrangements for institutes are made

by the State director after conference with the county boards of

agriculture and the local granges.

NEW MEXICO.

Institute director.—J. D. Tinsley, superintendent of farmers' institutes. Agricul-

tural College.

There were no farmers' institutes held in New ]\Iexico last j^ear,

owing to the failure of the Territorial legislature to grant an appro-

priation for their support. An eiTort will be made this coming winter

to secure funds that will enable the work to be resumed. In anticipa-

tion of this Prof. J. D. Tinsley has recently been appointed superin-
tendent of institutes, and he has already taken steps to organize local

institute societies in the several districts. In addition to the regular
mstitute work in which these societies will be expected to continue,

experiments will also be carried on in cooperation with tlie agricul-

tural experiment station. A ver}^ complete form of constitution and

by-laws for an institute organization has been prepared and is being
distributed for signature throughout the Territory.

NEW YORK.

Institute director.—F. E. Dawliy, director < if farmers' institutes, Fayetteville.

New York held 1,0(32 sessions of farmers' institutes hi.^l year,

attended by 134,989 persons, or an average per session of 126. There

were also held 23 independent institutes with an estimated attendance

of 19j800. The annual appropriation for institute purposes is $20,000.
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The State lecture force has on its roll the names of 70 persons, and

during the year about 400 other teachers, essapsts, and local speakers
assisted in giving instruction at the institute meetings. A two-weeks

normal institute was held, one week at the experiment station at

Geneva, and the next week at Cornell University. At this institute

the State lecturers were expected to be present. The sessions were

addressed by station and college men, each presenting and explaining
the progress of agricultural science in his specialty during the year.

Complete s^dlabuses of the lectures were printed and handed to the

members of the normal class and special periods were set aside for

their discussion.

The results of this method of instructing the lecturers and securing

uniformity of statement in their teaching before institutes have been

most satisfactory. Twenty-two agricultural college and experiment
station men lectured before the institutes during the year, devoting in

the aggregate two hundred and thirty days of time to this work. There

were 120 sessions of boys' institutes held with excellent results. Each

year 15,000 copies of institute proceedings are published and dis-

tributed, 10,000 copies through members of the legislature and 5,000

through the department of agriculture. Three special topics were

made leading subjects in institute discussions for the year
—rural

schools, good roads, and alfalfa.

NORTH DAKOTA.

Institute director.—E. E. Kaufman, superintendent of farmers' institutes, Fargo.

Special seed trains were sent out in North Dakota this year, con-

tinuing on tl%e road in the aggregate twenty-two daj^s and making
one hundred and fifty stops. At each stop lectures were delivered

and specimens exhibited before audiences of farmers. Seventeen

thousand six hundred and ninety-six persons were at these meetings.

The stops were about tliree-quarters of an hour each, except that in

the evenings meetings for from about half past 6 to half past 9 o'clock

were held,- after which the train would leave for the next place sched-

uled for the first hour the next morning. The lecturers were con-

fined to one or two topics, illustrating them by specimens and in some

cases by demonstrations. One of these trains was utilized as an

"emergency special" to carry abroad, just before seeding, information

respecting the treatment of seed to prevent rust. The plan was to

cover as large a part of the wheat and flax growing districts as possible

in the shortest time, thus endeavoring to induce as large a number of

farmers as possible to treat their seed for the destruction of spores

before planting.

The institute work in general was quite as successful as in previous

years. One hundred and sixty-two sessions were held and 20,310

persons reached. The average attendance at each session was 125.
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There was available for institute purposes $6,379.07, of which

$5,577.16 was used. The appropriation by the State for the commg
year is $6,000. The agricultural college furnished four men from its

facultj^ for institute service, who gave tliirty-five days to the work.

There was one independent institute held with an estimated attend-

ance of 6,430, a general convention of the farmers of the State. Each

year, 10,000 copies of an annual institute report are Dublished and

distributed.

NORTH CAROLINA.

Institute directors.—S. L. Patterson, commissioner of agriculture, Raleigh; Tait

Butler, professor of veterinary science in North Carolina College of Agi-iculture and

Mechanic Arts; field agent, Raleigh.

A determined effort was made through the farmers' institutes of

North Carolina this year in the direction of the improvement of the

homes of the country people. This took the form of women's insti-

tutes, 21 of which were held in a single month with an average attend-

ance of 83. In starting this work many discouraging circumstances

were encountered, chief among which was the spirit of conservatism

that led the communities to look upon the women's institute as too

great an innovation. Others were the indifference of the women
themselves and the difficulty in getting suitable lecturers to address

the audiences. At a number of the women's meetings the attendance

was extremely small, but taken altogether the experiment was fairly

successful and gave encouragement to conduct a similar experiment
next year.
The general institutes were well attended, the attendance being

25,950 at 195 sessions, or 133 to each session. About S5,500 was

expended in conducthig the institutes. This included the salary of

the State director and a portion of those members of the agricultural

department who aided in the work. The agricultural college and the

experiment station contributed twelve men, who gave one hundred

and nine days of their time to lecture service. Three independent
institutes were held, with a total attendance of 1,000. A,round-up
farmers' convention, held at Raleigh, continued through eight sessions

with an attendance of 400. Thirty thousand c()i)ios of institute pro-

ceedings are pul)lished and distributed to regular mailmg lists of the

State department of agriculture each year.

OHIO.

Institute director.—T. L. Calvert, secretary State board of agriculture, Columbus.

There was a modification of the institute law in Ohio last j^ear, by

which lh(> iii)portionment of tlic money raised for institute purposes

iiiuhM- the millage tax is iii)pro})riated more simply and directly. Th(>

old law l)ased the apportioiunent on th(> number of inhabitants of

each conntv, as shown by the last census, directhig that a sum equal
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to 3 mills on each inhabitant of a county be paid to the president of

the State board of agriculture and a like sum to the president of the

farmers' institute society in the county where but one such society

exists, and where two or more exist the amount was to be equally

apportioned between them.

The new law fixes the amount to go to the president of the agricul-

tural society at $125 from each county, and $31.25 to the president
of each institute society in a county holding meetings under the

auspices of the State board. There is a provision that the entire sum
shall not exceed $250 for any one county.

Last year 1,225 sessions of institutes were held, with an attendance

of 81,816, the largest number of sessions held by any State. The

appropriation for institutes was $17,629.89, and the average cost per
session was $14.33. Thirty-nine independent institutes were held

with an estimated attendance of 13,197. A State institute or round-

up meeting, continuing for four sessions, was held, with an attendance

of about 500 at each session. A report of the institutes was published,
the edition comprising 15,000 copies. The reports were distributed

chiefly in the local institute societies.

OKLAHOMA.

Institute director.—C. A. McNabb, secretary of the board of agriculture, Guthrie.

Institutes were held in all but three counties in Oklahoma last year.
While there was no direct appropriation by the Territorial legislature

for institute expenses, the department of agriculture expended from
its appropriation about $500 out of its contingent fund partly for

meeting some minor expenses, and the balance was for- the salary of

the superintendent. The agricultural experiment station also

expended about $160 for defraying the expenses of its members in

lecturing at the institutes.

The institute work as conducted this season was along much the

same lines as in the previous year, except that the lecturers have been

giving more attention to the practical side of farming operations par-

ticularly as respects seed selection and crop diversification. The stere-

opticon is being used in illustrating the lectures, also for showing the

improvement possible in farm homes and in rural school buildings
and surroundings. •

In order to secure increased interest in the improvement of their

agriculture the plan has been adopted of holding special sessions of

institutes about every two weeks. The programmes for these meet-

ings are arranged by a special committee. Each meeting discusses

some one subject rather than several, and bulletins and circulars

upon that topic are distributed among the members.

One hundred and forty-nine sessions of institutes were held this

year, with an attendance of 7,460. Two independent institutes were
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held having an estimated attendance of about 1,000. The agricul-

tural experiment station sent out at different times eight men to

lecture in the institutes. The aggregate amount of time given by
them to this work during the year amounted to sixtj^-three days.

In assuming tlie responsibilit}'" of statehood Oklahoma has an

opportunity for organizing her farmers' institutes upon a comprehen-
sive basis and to enlarge the field of the institutes to embrace the

giving of assistance to all agricultural institutions of whatever kind

and to the system of public instruction as it affects the rural popula-
tion by showing how the rural schools may be improved and the

education given in them be adapted to meeting the special educational

needs of farming people. That portion of the new State known as

the Indian Territory which has not had institutes as yet can now be

supplied.
OREGON.

Institute director.—James Withycoiube, director agricultural experiment station,

Corvallis.

Interest in the farmers' institutes in Oregon is increasing each

year. In 1903-4 there were held 46 sessions of institutes, with an

attendance of 4,500 persons. In 1905-6 there were held 109 sessions

of institutes, with an attendance of 16,350 persons. Farming through-
out the State has been much improved by the information that the

institutes have distributed, exciting greater interest in the results of

the work of the experiment station, and increasing the attendance at

the Agricultural College.

As a rule two members of the experiment station staff attended

each institute. In addition to these there were two specialists, one

a successfid dairyman and the other a noted breeder of draft horses.

During the past season the station men delivered 218 addresses in

institute meetings and participated in the discussions. The director

has adopted the plan of shortening the addresses and devoting more
time to the discussion of the subjects presented. The eflect has been

to increase the interest of farmers and to bring out more definite and

practical information.

Encouragement has been given to the exhibition feature of the

institute. F'armers are refiuested to bring out for exhibition speci-

mens of the products of their farms as object lessons of what can be

grown in the several localities. Practical demonstrations of this

character have been found to be of great value in encouraging those

who have failed in the growing of any crop to try again, applying the

additional infornuition whicii the institute has brought them in con-

ducting the ()|)eration.

The stereo|)ticon has been used to considerable extent in tlie evening

meetings chiody in illustrating the various tj^pes of dairy aninials.
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The State appropriates $2,500 annually for meeting the expenses of

the institutes. During the past year a farmers' conference and grange

picnic were held in addition to the regular institutes, with an attend-

ance of about 2,500 persons-

PENNSYLVANIA.

Institute director.—A. L. Martin, deputy secretary of agriculture and director of

farmers' institutes, Harrisburg.

Institutes were held in Pennsjdvania last year in 225 different local-

ities. There were 987 sessions, and an attendance of 165,553 persons.
The amount appropriated for institute purposes was $20,500. The

average attendance per session was 167. Thirty-one independent
institutes were held in addition, with an attendance of 15,000 persons.
There was also a round-up institute continuing for eight sessions, with

an attendance of 1,000. A butter school continuing for a week was
held in one of the dairy districts, conducted by a dairy expert from
the dairy department of the agricultural college, under the auspices
of the State institute director. The results were highly satisfactory.

For institute purposes the State is divided into six districts, and a

corps of institute teachers is assigned to each district, each corps con-

sisting of three lecturers selected and paid by the State director. The
institute season extended from the last of November to the first of

March, during which period all of the institute force was at work

giving instruction. The special topics discussed were soil building,
centralized schools, and animal husbandry. The agricultural experi-
ment station furnished two men who were out in the field engaged in

lecturing for sixty-two days. A woman's session was held in each

institute. In some instances this was presided over by a lady selected

by the community, and in others by the institute director. The places
at which institutes are to be held are suggested by the local county

committees, subject to the approval of the State director, who fixes

the dates at which the meetings are to take place and arranges the

itinerary in each district.

The proceedings of the annual round-up meeting of the institute

workers are published in bulletin form and distributed through the

mails and at institute meetings. Some of the best of the papers and
addresses before the institutes are selected and published in the annual

report of the State department of agriculture, of which 32,500 copies

are printed annually.
PORTO RICO.

Institute director.—D. W. May, special agent in charge of the agricultural experi-

ment station, Mayaguez.

One institute was held in Porto Rico last year, and was in connec-

tion with the Fruit Growers' Association at Bayamon. This associ-

ation is composed of planters from the States, most of whom are



346 KEPORT OF OFFICE OF EXPERIMENT STATIONS.

intelligent and enterprising agriculturists. The special agent who has

been in charge of the institutes has found it most effective in the

present state of agriculture in the island to visit periodically the

different plantations and give demonstrations in the use of fertilizers,

the mixing of sprays, sprajnng orchards, and in the laying out of

farms, etc.

RHODE ISLAND.

Institute director.—John H. Dunn, secretary State board of agriculture, Providence.

One institute was held in Rhode Island this 3^ear under the auspices
of the Rhode Island Conference of Rural Progress, to which the State

board of agriculture appropriated $100 for aiding in dofrapng the

expense of the meeting. There is no special appropriation for insti-

tute purposes in Rhode Island. Whatever is devoted to this purpose
is taken from the general funds appropriated to the board of agricul-

ture. The attendance at the joint institute referred to was about 300.

The law directs that the board of agriculture shall hold at least one

agricultural institute in each countjT" each year, and may hold as many
more as it deems expedient. The secretary of the State board of

agriculture is charged with the duty of arranging for the holding of

institutes and the cost is to be met out of the $15,000 annually appro-

priated for the expenses of the board.

SOUTH CAROLINA.

Institute director.—J. N. Harper, director agricultural experiment station, Clemson

College.

Authorit}^ to hold farmers' institutes in South Carolina is given by
act of assemblv to the board of trustees of the Clemson Agricultural

College. The general management of the work is placed b}' the board

in the hands of the director of the agricultural experiment station.

Last year 74 sessions of institutes were held witli an attendance of

11,149, and at a cost of $2,325.83. This does not include the salary
of the institute director. The appropriation for 1907 is $5,000. The

faculty of the agricidtural college and the members of the experiment
station staff contributed fifty-four days of time to the work. A round-

up institute attended by about 1,000 persons and continuing for eight
sessions was held. The Southern Railwav aided the colle£:e in its

institutes by giving the use of two cars for the transportation of

illustrative material, and hauled these cars from place to })lace free of

cost to the college. The institutes were all of one-day duration, and

usually consisted of two sessions. The director selects the dates at

which the institutes are to be held, .iiid the place is designated by the

institute board of trustees of the college u])on im itations signed by at

least 15 persons in the localit}^ desiring an institute.
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south dakota.

Institute director.—A. E. Chamberlain, superintendent of farmers' institutes,

Brookings.

The legislature of South Dakota b}' act approved March 3, 1905,
created a State Farmers' Institute Board composed of the president
of the agricultural college and two members of the State board of

.regents, and appropriated $5,000 per year for institute purposes.
One hundred and nineteen sessions of institutes were held last year
with an attendance of about 10,000 persons. The agricultural college
and the experiment station furnished together seven men for institute

service who gave about sixty days of time to the work. An inde-

pendent institute was held with an attendance of about 300. There
was also one session of institute specially for boys with excellent

results. About one hundred young people between the ages of 15

and 21 participated. The time was given chiefly to giving instruction

in corn and stock judging. Dairy cattle, beef animals, sheep, and
swine were provided by the community for this purpose. Prizes

were given, running as high as $5 in one mstance. The judging of

cereals extended to grains other than corn, embracing all of the crops
that are usually gro\\Ti upon a farm. The evening sessions were

largely devoted to literary programmes along lines in the direction of

beautifying and adding to the convenience of farm homes. Lectures

on general subjects were also introduced, and good music both mstru-

mental and vocal was made a feature. In one locality the institute

continued for an entire week with constantly mcreasing interest. The
weather conditions were such at times as to seriously interfere with

the work, the extreme cold making it impossible in some instances for

holding meetings through inability to heat the halls.

The institutes are now well started in South Dakota, and the coming
year will no doubt see the work organized in all of the counties with

efficient local committees m charge. The law provides that in all

counties wherein is held a farmers' institute, organized by the election

of five directors from whom shall be selected a president, vice-presi-

dent, and secretary-treasurer, the institute shall be entitled to a sum
not exceeding S200 annually to be paid by the county commissioners

and upon the presentation of regularly certified bills. This provision
for meeting the expenses of the institutes in addition to the one appro-

priating $5,000 to the agricultural college for institute purposes will

enable the work in South Dakota to be carried on successfully, and
to reach all portions of the State.
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TENNESSEE.

Institute director.—AV. W. Ogilvie, commissioner of agriculture, Nashville.

The agriculture of Tennessee is marked by three distinct divisions

of territory known as eastern, middle, and western Tennessee. The

principal crops grown on these areas are quite distinct, making it

necessary to adapt the institutes to the several sections in order to

meet their special requirements. This has maae the work of con-

ductms the institutes much more difficult than exists in some other

States where the agricultural crops are more nearly homogeneous.

During the past year 35 institutes were held; 5 one-day, 27 two-daj's,

and 3 three or more days, aggregating 68 sessions, and having an

attendance of 6,000. Tne amount appropriated for the institutes was

$2,500. Three round-up institutes or farmers' conventions were held,

one in each of the sections referred to. Thej?^ were attended by 4,000

persons and each continued througii 8 sessions. The commissioner

of agriculture fixes the dates and places for all of the meetings and also

selects the State lecturers and arranges the programmes. Notice of the

dates and places is given through the newspapers and by circulars sent

directly to individuals. An annual report of the institute work is

published, the edition numbering 5,000 copies which arc distributed

for the most part by mail.

TEXAS.

Institute director.—J. W. Carson, acting director agricultural experiment station,

College Station.

The last legislature failed to make an appropriation for the support
of the institute work in Texas. The board of trustees of the Agri-

cultural and Mechanical College, appreciating the value of the work

and not wishing to see it discontinued, made an appropriation from

college funds to the amount of $540 to pay part of the salary of the

director of histitutes, the balance of which was supplied out of the

fund appropriated by tJie National Government for meeting the

expense connected with the conducting of diversified farms through-

out the State, the director of institutes being also charged with tlie

oversight of these farms. Under this arrangement 27 institutes were

held, consisting of 35 sessions and attended by 4,500 persons. A
round-up institute at I ended by about 1,000 persons, was held, con-

tinuing thnnigh four sessions. Local farmers' institutes, picnics,

farmers' union meetings, etc., wen^ held throughout the State with

an estimated attendance' of 50,000. The results are seen in the

enthusiasm aroused and in the general introduction of the improved
methods in farming advocated b}' tlu> institute l(>cturers. The agri-

cultural college is asking the legislatur(> for :m ap|)ropriation of $10,000

for the next two years for institute })ur])oses. If this is secured, a
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large amount of work can be accomplished, particularly if this amount
is supplemented by the support which the National Government is

giving in its propaganda of diversified farming in southern agriculture.

UTAH.

Institute director.—P. A. Yoder, director agricultural experiment station, Logan.

By act of the legislature institutes are required to be held in each

county in Utah each year. For meeting the expenses of this work

$1,500 annually is appropriated to the trustees of the agricultural

college, who are charged with the carrying out of the provisions of

this act. Last 3'ear 45 institutes were held, made up of 73 sessions,

with an average attendance of 91 persons per session, or a total of

6,680. A special effort was made to organize the farmers in each com-

munity into institutes or clubs and then to effect a county organiza-
tion of which the local societies will be the units. Ultimately it is

expected to form a State organization in which the county organi-

zations, and through them all of the local organizations will be

represented. The presidents of the local societies are vice-presidents

of the county organizations, and from their number a president of

the county organizations is chosen. The general work is under the

control of the institute committee of the agricultural college faculty,

who have appointed as their executive officer in the institutes the

director of the agricultural experiment station. It is the aim of this

committee to send speakers to one or more meetings of the county

organizations each year, and to as many of the local organizations

as possible. The responsibility for advertising meetings and for

arranging the details of the programmes is left with the officers of the

county and local organizations.

The work of the past year differs from that of previous years in that

the lecture work was distributed through the entire faculty of the

college and the staff of the experiment station. Fifteen members of

the college faculty participated in the institute work, contributing

two hundred and sixty hours, and eleven members of the station staff

contributed one hundred and eighty hours, or fift^^-five days of eight

hours each in all. The general county meetings followed those held

m the smaller settlements of the county as a round-up of the work

in that county for that year.

VERMONT.

Institute director.—George Aitken, secretary State board of agriculture, Wood-
stock.

The board of agriculture of Vermont is required to hold one meet-

ing in each county annually. The purposes of the board are declared

to be "for the improvement of the general interests of husbandry
and the promotion of agricultural education throughout the State."
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The annual appropriation for farmers' meetings or institutes is $5,000.

Thirty-eight institutes were held last year, consisting of 76 sessions,

with a total attendance of 7,962 persons. A "better farming special
"

was run for one week. During this time it made fifty-one stops. The
cars were crowded at every station. The estimated number in attend-

ance upon this train during this trip was 10,000. The experiment
station furnished four lecturers for the institutes who gave thirty-one

days to the work. A report of the institutes is prepared each year

by the secretary and 3,000 copies are printed and distributed.

VIRGINIA.

Institute directors.—G. W. Koiner, commissioner of agriculture, Richmond; A. M.

Soule, director agricultural experiment station and secretary Virginia State Farm-

ers' Institute, Blacksl)urg.

Farmers institutes in Virginia are under the direction of the State

board of agriculture which is composed of a representative from each

of the ten Congressional districts. Five hundred dollars is appro-

priated annuall}^ for institutes in each district, and is expended under

the direction of the representative of the board of the district. The

only part of the work made the official duty of the secretary of the

board is to receive the reports of these members and prepare them
for publication. He has no fund to use for institute purposes out-

side of the appropriation to the directors, and consequently has no

money to draw upon for the payment of speakers or other expenses.
Tliree years ago there was organized at Roanoke, Va., the ^ irginia

State Farmers' Institute. This body is composed of representative

farmers from all parts of the State who meet in a general convention

once a year and discuss the needs of agriculture, and visit the agri-

cultural college and experiment station at Blacksburg. The attend-

ance this year was about 1,200, of whom 1,050 visited the college at

Blacksburg on a special train provided by the Norfolk and Western

Ilailwa}^ The institute has a regular membership of about 600,

Fifty-five of the counties of the State are represented upon it by
county vice-presidents who are all members of the association. The

director of the agricultural experiment station is the secretar}^ of the

institute.

During the year there was sent out a special seed train through
a portion of tlu^ tobacco region of the State, and also through the

Piedmont section and the Shenandoali Valley as well. Stops of

thirty minutes were made at each station where meetings had been

advertised. About 8,000 farmers were reached in this way. There

were 35 regular institute meetings held during the year, composed of

65 sessions attended as reported by the institute director by 19,500

persons.
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washington.

Institute directors.—E. A. Bryan, president State College of Washington, Pullman;
E. E. Elliott, professor of agriculture, State College, field agent in cliai'ge of institutes,

Pullman .

Owing to the fact that there was no appropriation made for insti-

tutes in Washington, none were held under State direction. Thirty-
two special or independent institutes, however, were held with an

estimated attendance of 2,850. The expense was met by the locali-

ties holding the meetings, except that $230 was contributed by the

agricultural college. An effort will be made during the coming year
to secure an appropriation from the legislature that will reestablish

the institute work upon a more efficient system than heretofore.

WEST VIRGINIA.

Institute director.—H. E. Williams, director farmers' institutes, Charleston.

Institutes were held last year in West Virginia in 45 counties.

The whole number of institutes was 81, consisting of 224 sessions, and
attended by 4,480 persons, held at a cost of S3,966. 12. The work is

under the control of a State director, who is appointed by the State

board of agriculture. The board is required to ''hold farmers' insti-

tutes for the instruction of the farmers of the State in the various

branches of agriculture." Through its agent or director of institutes

it fixes the dates and places at which institutes are to be held, and he

is held responsible for the progress and effi.ciency of the work. The
instruction given must be, as the law declares, "so arranged as to

present to those in attendance the results of the most recent investi-

gations in theoretical and practical farming." A dairy school lasting

one week was held in Monroe County with marked success. This is

an attempt to increase the informational value of the institutes by
devoting more time to giving instruction upon a single topic. The

proceedings of the institutes are distributed through the Farm

Review, a paper published by the State in its department of agri-

culture.

The difficulties of transportation in West Virginia interfere very

seriously with the attendance at the institute meetings. The moun-
tainous character of the country and the sparsely settled condition

of much of the State prevent the holding of as large meetings as in

other more densely populated and highly developed agricultural

regions, so that the average attendance of twenty at each session

during the past year signifies much more interest in agriculture than
* the numbers would seem to indicate.



352 REPOKT OF OFFICE OF EXPERIMENT STATIONS.

WISCONSIN.

Inslitulu director.—George McKerrow, director farmers' institutes, Madison.

No new work, strictly speaking, was undertaken in Wisconsin in

its institutes during the 3^ear. Attention was given to perfecting
that which had previously been inaugurated, such as dairying, the

breeding of dairy cows, the feeding of cows, sanitation in farm

stables, ventilation, milk testing, cooperative creameries, cheese-

making, horse breeding, feeding and developing horses for the

market, sheep husbandry, swine breeding and fattening, poultry

rearing, including egg production, farm gardening, small fruits,

orchards, and other horticultural crops, together with giA^ng infor-

mation in the growing of the various other farm crops that are

adapted to Wisconsin soil and climate.

Two hundred and forty-three sessions of institutes were held, with

an attendance of 32,200. At least one institute was held in each

county of the State. The annual appropriation is $12,000, to which

there was added $972 for advertising space in the institute annual

last year. A round-up institute was held, continuing through 1 1 ses-

sions, with an attendance of 4,875. A railway special was run, but

inasmuch as this was not under institute direction, the results are

not reported. A feature of the Wisconsin institutes is the publica-
tion of the Institute Annual of 320 pages

—a handbook of practical

agriculture. This is prepared anniiall}^ and 60,000 copies are pub-
lished and distributed. -It is intended in this wa}^ to preserve in

permanent form the most valuable papers, lectures, and discussions

that have been presented before the institutes during the year. The
institute work in Wisconsin is under the control of the board of

regents of the State University who appoint a director to take

immediate charge of the work.

WYOMING.

Institute director.—B. C. Buffum, director agricultural experiment station, Laramie.

The director oi institutes for Wyoming held last year 11 meetings,

composed of 64 sessions, having an attendance of 3,401 persons.
The amount of time and labor which this involved can not be

appreciated except by those who are familiar with the conditions

that exist in Wyoming. The sparsely settled state of the country,
the lack of railroad fncilities, and the severity of the climate com-

bine to add to the difliculty of reaching all portions of the State

with institute instruction. The work was performed chiefly by the

members of the faculty of the agricultural college and by the experi-

ment station stall". The college contributetl three men for ten days,
and the station five men for one himdred and fifteen days. Con-

sidering the didiculties nnd the small appropriation, $1,000 per

year, the amount of work done is surprising.
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STATISTICS OF FARMERS' INSTITUTES, 1906.

Number of institutes held and the approximate attendance during the year ended June 30,
1906.

State or Territory.
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Financial statistics of the farmers' institutes for the year ended June 30, 1906.

State or Territory.

Alabama
Alaska «

Arizona
Arlcansas
California
Colorado
Connecticut
Delaware
Florida a

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.. .

Porto Rico
Rhode Island. . .

South Carohna..
South Dakota. ..

Tennessee
Texas
Utah
Vermont
Virginia
Washington o. ..

West Virginia. . .

Wisconsin
Wyoming

Total...

Average .

Funds appropriated.

State.

$608. 85
250. 00

fi.OOO.OO

4.000.00
400.00
600.00

College and
other funds

$600.00

1.50.00

3,000.00

1,42.1.00
125.00

2, 500. 00
33.45

1,000.00
17, l.TO. 00

10,000.00
7, 425. 00

2,000.00
1,7.")0.00

2,000.00
5, 000. 00

0,000.00
3,000.00
7,.500. 00
18,000.00
3,000.00
5,000.00
4, 000. 00

6,000.00

13,131.55
2,500.00
671.06

7,500.00
2,238.40

1,000.00
2,607.00

1,600.00
3.000.00

20,000.00

2, .500. 00

6, 000. 00

16, 747. 62
500. 00

2,500.00
20, 500. 00

100.00

4, ,524. 40

5,000.00

2, ,500. 00

1,500.00
5,000.00
5,000.00

500.00

Cost.

Total cost.

b 8600. 00

608.85
6 400.00

69,000.00
3,300.00
1,825.00
b 725. 00

2, .500. 00
l> 33. 45

6 1,000.00
29,669.56

12,500.00
6 8,096.06
62,000.00
6 1,750.00
62,000.00
5,000.00
4,000.00

6 1,7t;0. 44

15.000.00

20,200.00
63,000.00
5,000.00

6 4,926.54
8,607.00

Cost per
session.

6 2,100.00

3,000.00

3,000.00
379. 07
882.27
160.00

1,500.00

540.00
500.00

3,966.12
12,000.00
1,000.00

227,121.99

107. 59

42,550.39

20,000.00
5,.500. 00

5,577.16
6 17, 629. 89

660.00

1,724.73
20,500.00

6 100.00
6 2,325.83
6,500.00
2,426.11
540.00

2,000.00

2,830.34
65,000.00

3,966.12
10,782.74

61,107.59

257,772.41

$7.06

Appropria-
tions for the
season of
1906-7.

28.99
9.52
33.08
26.83
22.00
18.12

59.52
4.18
9.52
44.48
13.61

20.14
3.83
14.23
45.45
49.02
32.00
11.51
16. 06
84.87
13.64
12.20
37.04
16.71

61.76
25.86

18.83
28.21
34.43
14.33
4.43
15.82
20.77

50.00
31.43
54. 62
35.68
15.43
27.40
37.24
76.00

17.70
44.37
17.31

1,265.23
28.12

oNo institutes held.
6 Salary of directors and college and station speakers not included.

$600.00

6,000.00

600.00

2,500.00

1,000.00
17,150.00
10,000.00

7, 425. 00

2,,500. 00

15,000.00
2,000.00
5,000.00
6,000.00
3,000.00
7,500.00

18,000.00
3,000.00

4,000.00
6,000.00

1,600.00
3,000.00

20,000.00
3,500.00
6,000.00
22,000.00

2,.500. 00
20,500.00

5,000.00
5,000.00
2,500.00

1,500.00

"o]m'.bb

4.000.00
12.000.00

1,000.00

232,375.00
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Comparative statement offarmers' institutes—appropriations, number, attendance.

State or Tfirri-

tory.

Alabama
Alaska a

Arizona
Arkansas
California
Colorado
Connecticut
Delaware
Florida a

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
Peimsylvania. . .

Porto Rico
Rhode Island. . .1

South Carolina..
South Dakota. ..

Tennessee
Texas
Utah
Vermont
Virginia
Washington. . . .

West Virginia. . .

AVisconsin

Wyoming

Appropriations.

1903-4 1904-5

$600.00 $600.00

50.00

7,234.00
517.00.
200.00

750.00;

50.00
400.00

8,934.00

428.00
750.00

1905-6

S600.00

608.85
400.00

9,000.00
4,000.00
1,825.00
725.00

1.000.00
30.00:

1,000.001

18, 173. 00!

10.000.00!

7,425.00!

2,000.001
500. OOi

2,000.00
2,500.00
4,000.00
1,530.00
9,825.00
18,000.00
1,725.00
5, 000. 00
4,000.00
6.000.00

83.00
1..588. 00

1,800.00
28.00

20,000.00
850.00

4,000.00
16, 747. 00

1,000.00
350.00

20, 500. 00

600.00
600.00

(a)

5,000.00
3,950.00
1,500.00
5,000.00
3,500.00
2, .500. 00

4, 556. 00

12,000.00

3,500.00
35,00'

1,000.00
20, 960. .39

10,000.00
7,425.001

2,000.00
1,206.16
2, 500. 00
5,000.00
6,000.00
2, 700. 00

9,300.00
18,000.00

3,000.00
3,100.00
2,500.00

6,000.00
379.001

1,600.00,

1,838.15;
28.00,

20,000.00'

2, 150. 00;
4,171.94'
19,598.68

620.00

20,500.00

Total 210, 211. 00 225, 738. 89 269, 672. 38

100.00
1,194. .56

(a)

5,000.00
3,850.00
1,500.00
5,000.00
5, 500. 00

3,000.00
2, 455. 26

14,942.75

2,500.00
33.45

1,000.00
30.281.55
12,500.00
8,096.06
2,000.00
1,750.00
2,000.00
5,000.00
6,000.00
3,000.00
15,000.00
20,238.40
3, 000. 00

5,000.00
5,000.00
8,607.00

(a)

2,100.00
3,000.00

(a)

20,000.00
5,500.00
6, .379. 07

17,629.89
660.00

2,500.00

20,500.00

Number of
sessions.

1904-5 1905-6

48 85

121

60
429
52
28

23|

21

42

272
123
83
40

Number of insti-

tutes.

1903-4 1904-5 1905-6

24

100.00

4,524.40'

6,500.00,

2,500.00
540. 00|

2.000.00

5,000.00,
5,000.00

(a)

3,966.12
12,000.00
1,107.59

108!

8;

113|
635
883
207
144

73
• 208

93
73
167

827

227
311

256
100,

480!

20:

28:

111

31

967!

226;
140

1,399
156
54I

862

42
8

105

667
918
402
522
122
44

102

125

153
934
238
220
410
133

515

113
15

18

18

24

34
116

56

(«)
200i

146'

40'

1,062
195

162

1,225
149
109

987
1

2

74
119
68
35
73

80
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Number of lecturers employed by the State directors of farmers^ institutes during the year
ended June 30, 1906.
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Population of the several States and Territories in 1900, the total number of homes, the

number and per cent of farm homes, and the approxiTnate population infarm homes.

state or Territory.





THE NUTRITION INVESTIGATIONS OF THE OFFICE OF EXPERI-

M-ENT STATIONS AND THEIR RESULTS.

By C. F. Langworthy,

In charge of Nutrition Investigations.

In recent years the experimental study of various problems con-

nected with food and nutrition of man and domestic animals has been

actively followed in the United States. Some of the work has been

of a very practical nature and some has been highly technical.

Though they are not commonly considered together, the studies of the

food of man and animals have much in common, for of course the

phj^siological laws which underlie the nutrition of the animal body
are essentially the same for all warm-blooded animals. Then, too,

many experimental methods are common to both classes of inves-

tigation, at least as regards the principles on which they are based,

though it is needless to say that the details and the manner of using
the methods are varied. A considerable part of this inquiry into

the various food problems has been carried on in connection with the

agricultural experiment stations which have been established in the

United States during the last thirty years and are now in operation
in all the States and Territories of the Union with the exception of the

Philippines. In the earlier years of the experiment station movement
in this country investigations which had to do with food in a broad

sense were quite largely confined to work with domestic animals.

However, early in their history many of the experiment stations

studied the nutritive value of grains and other foods used by man as

well as various problems connected with the storage, handling, and

transportation of food products and related questions, and after a

time a number of them included studies of the food of man in their

regular work.

Studies of the nutritive value of different foods have been conducted

in the United States for a great many years, but the first systematic

attempt to investigate such problems dates from the investigations
carried on by Prof. W. O. Atwater for the Smithsonian Institution and
for the Massachusetts bureau of labor and statistics, and the nutri-

tion investigations of the Office of Experiment Stations are a natural

outgrowth of this enterprise, as Professor Atwater, who was the first

director of the Office of Experiment Stations, early sought to include

this work with the other lines followed.

In 1894-5 Congress provided a special appropriation which enabled

the Secretary of Agriculture to prosecute inquiries in this direction and

359
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the work was later assigned to the Office of Experiment Stations.

From the first the plan of cooperation with experiment stations,

agricultural colleges, and other educational institutions and with

philanthropic associations was followed in the belief that such a course,
in which each party was a contributor, would yield the most satis-

factory returns for a given investment. The sums which have been

appropriated by Congress for the nutrition investigations of the

Department of Agriculture have been since the beginning as follows :

Appropriations for nutrition investigations.

Fiscal year.
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as a result of studies carried on by different investigators, and data

are now so abundant that studies of proximate composition of food

materials no longer constitute one of the lines of work followed in the

cooperative nutrition investigations of the Office. Dietary studies—
that is, studies of the kinds and amount of food purchased, eaten, and

wasted—were early recognized as of great importance, and a large

number have been made in private families, schools, colleges, public

institutions, and elsewhere under a variety of conditions and in widely

separated regions.

No matter what its composition, food is of no use to the body
unless it is digested, and it is natural that experiments should have

been undertaken with a variety of food materials to learn how

thoroughly they were assimilated by the body and to ascertain the

effect of various methods of preparation and combination upon
thoroughness of digestion.

'

Furthermore, it is supposable that the

occupation in which the subject is engaged, whether active or seden-

tary, may have an influence upon the work of the digestive tract,

and this question has also been studied. Many questions regarding
the thoroughness of assimilation may be investigated with the aid

of ferments under conditions which approximate those in the body,
and a large number of such artificial digestion experiments have been

carried on, particularly in studying ease and rapidity of digestion, a

question which is very different from thoroughness of digestion,

though the two are often confused in popular discussions of the

subject.

Variations in the excretion of nitrogen have long been regarded as

indications of changes taking place in the body, and it has been a

general custom of physiologists to study the balance of income and

outgo of nitrogen. Such studies have formed a part of the nutrition

investigations of the Department. Much more useful as a means
of studying the food requirements of the body and other questions
are determinations of the balance of carbon, oxygen, and hydrogen,
as well as nitrogen, and determinations of the balance of income and

outgo of energ3^ iSuch studies necessitate special apparatus, and a

respiration calorimeter has been devised which is admirably adapted
to the purpose for which it is designed and which, it seems fair to

say, is so far the most perfect instrument of its type. ^The respiration

calorimeter is of such a size that a man may remain in comparative
comfort in the respiration chamber for a number of hours or days,
and the measurements of income and outgo of matter and energy

may be made mth great accuracy. The determination of energy
values of food and excretory products necessitates some special

apparatus for measuring the heat of combustion of these materials,

and m connection with the nutrition investigations a bomb calorimeter

has been perfected which has proved very satisfactory.
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Numerous studies have been undertaken of the changes brought
about and losses sustained when foods of different sorts are cooked

in different ways, the principal food materials included in this work

being bread, vegetables, and meat. Cannmg and preserving fruits

and vegetables may be regarded as special applications of cooking

processes and much experimental work has been done along these

lines with a view to the elaboration of satisfactory^ household methods.

In general, it may be said that in connection with the different lines

of work mentioned it has been necessary to devise and perfect experi-
mental methods, as at the time the investigations were first under-

taken the amount of work which had been done in the United States

and elsewhere along similar lines was not very considerable.

The same period which has witnessed the development of the

nutrition enterprise has seen a great interest aroused in the teaching
of home economics in schools and colleges, and nutrition is one of the

main divisions included in this subject. As the nutrition investiga-
tions have supplied a great deal of data which the teachers of home
economics must use and as the Office was already closely identified

with other educational enterprises, it was almost inevitable that the

pedagogics of nutrition should receive attention and become an

increasingly important part of the nutrition enterprise.

The preparation of reports of investigations and popular summaries
has also constituted an important feature of the work.

The following table shows in graphic form the character and
extent of the investigations which have been undertaken up to July

1, 1906:

Cooperative nutrition investigations of the Office of Experiment Stations.

Line of work.

Dietary studies

Digestion experiments
Experiments on the effect of different circumstances on the income and outgo of

nitrogen
Respiration calorimeter experiments
Experiments on effects of cooking on meats
Experiments on losses in cooking vegetables
Investigations on changes and losses in bread making
Special investigations
Compilation of data
Preparation of popular summaries

Number Number
of inves-

|

of publi-
tigations.; cations.

485
675

500
88
157
12
3
5

20
18

C)
6
3
1

2
2
4

30

a These investigations are in<?luded in the publications reporting digestion expierinients.

In addition to the popular summaries and the teclmical bulletins

included in the above table, a large number of briefer summaries

have been prepared which have appeared in the series of farmers'

bulletins entitled "Experiment Station Work," and for the last ten

years the subject of food .ind nutrition has constituted one of the

divisions of the Exj)erimont Station Record, and abstracts of the

current literature of the subject have appeared regularly.
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DISTRIBUTION OF THE WOEK.

The cooperative investigations of the Office of Experiment Stations

have been carried on in a considerable number of institutions in 21

States and Territories. The following brief summary arranged alpha-

betically by States shows the localities in which the investigations

have been prosecuted and the names of the cooperating institutions:

Alabama.—Tuskegee Normal and Industrial Institute.

California.—UniYersity of California and California Agricultural Experiment Station .

Connecticut.—V\'es\ej&n University. Storrs Experiment Station, and Connecticut

Bible Normal College.

Georgia.
—University of Georgia.

Hawaii.—Hawaii Agricultural Experiment Station.

Illinois.—Hull House, Chicago; Lewis Institute, Chicago; University of Illinois

and University of Chicago.
Indiana.—Purdue University.
Maine.—University of Maine and Maine Agricultural Experiment Station.

Maryland.
—Baltimore Board of Charities and several public institutions in Balti-

more.

Massachusetts.—Massachusetts Institute of Technology, Boston; School of House-

keeping, Boston; Wellesley College, Harvard University, and Bible Normal College,

Springfield.

Minnesota.—University of Minnesota and Minnesota Agricultural Experiment
Station.

Missouri.—University of Missouri.

New Jersey.
—New Jersey Agricultural Experiment Station.

New Mexico.—New Mexico College of Agriculture and Mechanic Arts and New
Mexico Agricultural Experiment Station.

New York.—Cornell University, Ithaca; Association for the Improvement of the

Condition of the Poor, New York; New York Christian Alliance, New York, and

Columbia University, New York.

North Dakota.—North Dakota Agricultural College.

Ohio.—Lake Erie College.

Pennsylvania.
—

Philanthropic institutions, Philadelphia; Drexel Institute, Phila-

delphia, and Pennsylvania College for Women, Pittsburg.

Tennessee.—University of Tennessee.

Vermont.—Vermont Agricultural Experiment Station.

Virginia.
—Hampton Normal and Agricultural Institute and University of Virginia,

Charlottesville.

Mention should also be made here of other investigations, which

though not strictly a part of the cooperative inquiry yet are so closely

related to it that they may be included in -he summary. On behalf

of the New York State Commission in Lunrcy an extended series of

dietary studies was undertaken in New York hospitals for the insane,

under Professor Atwater's direction, as were also studies at the

Elmha Reformatory, New York. For a number of years a sum of

money has been granted by the Carnegie Institution for nutrition

investigations at Middletown, Conn., and the work has been so

planned that it supplemented the investigations there carried on

under the auspices of this Department.
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SOME RESULTS OF THE NUTRITION INVESTIGATIONS.

It is difficult to measure the results of scientific investigations in the

usual units, particularly when the data sought are in a considerable

degree educational. ^Vlien, as in the case of nutrition investigations,

the results have also a very decided practical value and are capable
of application on every farm and in every home, such an estimate of

values is even more difficult. An idea of the returns given for the

money invested may be gathered from the fact that since the institu-

tion of the investigations in 1894-95, the total sum appropriated for

this work has been $222,500. The total number of dietary studies

made has been 485, each study having covered from tlii'ee to thirty

days. The total number of digestion experiments with men has been

675, and in general each experiment has covered three days. Supple-

menting this phase of the work 300 artificial digestion experiments
have also been made. The total number of metabolism experiments
has been 500, of which 88 have been experiments with the respiration

calorimeter. These latter experiments have covered a total of 270

experimental days. The total number of cooking experiments has

been nearly 200.

In addition to the above, a number of miscellaneous experiments
have been made for the stud}^ of special problems, and the studies of

pedagogical problems have likewise been numerous.

As a result of the work 30 farmers' bulletins and 50 technical bulle-

tins have been published, as well as numerous short popular summaries.

In earlier statements " which have been published, attention has

been called to some of the important results of nutrition investigations

and at this time reference will be made to some of the later work.

DISTRIBUTION OF FOOD MATERIALS IN THE DIET.

Food habits vary greatly in different regions of the United States,

and articles of diet which are popular in one region are almost miknown
in another. There are certain staple foods, however, such as meat and

bread, which are obviously common to all regions, and it is generally

conceded that such staple foods are the principal sources of nutritive

material in the diet. The proportion of nutrients and energy w hieh

different classes of food materials supply in the diet of the average

American family is a matter of considerable interest, and the table

which follows and which is based on the results of 370 dietary studies

gives results which may be regarded as fairly conclusive.

a Some Results of Dietary Studies in the United States. Reprinted from U. S Dept.

Agr. Yearbook, 1898.

Scope and Results of the Nulrilii.n Investigations of the OfHce of Experiment Sta-

tions. Reprinted from U. 8. Dept. Agr., Office of Experiment Stations Ann. Rpt.

1901.

Investigations on the Nutrition of Man in the United States. U. S. Dept. Agr.,

Doc. No. 713.
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Proportion of nutrients furnished by different food materials in average of 376 American

dietary studies.

Food materials.
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foods aside from meats, milk and cream together furnishing 10 per
cent of the total protein and 26 per cent of the total fat of the diet.

The animal foods furnish less than 5 per cent of the total carbohy-

drates of the diet, this important food constituent being supplied
almost exclusively by the cereals and other vegetable foods. It will

be seen that the animal and vegetable foods are about equal in rank

as sources of protein, some 52 per cent of the total protein being sup-

plied by the vegetable foods, and the cereals furnishing 43 per cent

are the most important members of the group. Little fat is furnished

by vegetable foods, the group as a whole supplying only 1 1 per cent

of the total amount in the diet.

DIETARY STUDIES.

As a result of the numerous dietary studies and kindred investi-

gations, which form a part of the nutrition investigations, dietary
standards have been proposed which experience has sho^\^l are satis-

factory guides for the purchase of food supplies for families and

institutions. These so-called standards have been reported and dis-

cussed in earlier publications" and need not be referred to further.

How far these so-called standards represent the physiological demands
of the body is a question which needs further investigation.

In the case of actual energy requu-ements it is obvious that the

amount required can not be less than the total quantity given off

by a fasting man performing no external muscular work. This

question and similar phases of the subject have been studied with

the respiration calorimeter and the results are referred to on

page 368. As regards actual protein requirements, it seems very

probable that the quantity varies with different phj'siological con-

ditions and other circumstances and further investigations are needed

before final dechictions are warranted.

The dietary studies have furnished a lumiber of factors showing
the amounts of food required by children of different ages and by
women as compared with a man at moderate muscular work. These

factors have been referred to in detail elsewhere.°

In earlier work no account was taken of the variations in food

requirements in old age as compared with middle life. A number
of the more recent dietary studies have been made in old-age homes
and similar institutions, and as a result of this work the conclusion

has been reached that the energy requirements of men and women

past middle life are practically the same per kilogi'am body weight,
and that such persons require nine-tenths as mucii food as an adult

man in full vigor who is engaged in moderate muscular work.

aU. S. Dept. Agr., Farmers' Bui. 142.
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One of the most obvious applications of the results of the nutrition

investigations is found in the commissary department of large public

institutions and in general in the feeding of large groups. Available

data and experimental methods make it possible to examine the diet

under such conditions and pass upon its adequac}^ and real value, as

related to its cost, in much the same way that an expert accountant

can pass upon the financial condition of any business enterprise. It

is often possible to point out ways of checking waste and diminishing

cost, or of improving the character of the food without additional

expense.
As an illustration of the importance of nutrition investigations in

public institutions it may be said that as a result of studies carried

on for several years in large institutions in one of the Eastern States

very considerable savings were affected, while the diet as a whole

was improved. An examination of the accounts of one of these

institutions showed a per capita saving of 13.7 per cent in the second

year of the work over the per capita expenditure for the first year,

and this reduction is all the more striking in view of the fact that

during the year in which it was made the price of a large number of

the food materials used had advanced very materiall}^ A similar

saving was effected in a number of institutions, and it seems fair to

conclude that the results were applicable to all the public institu-

tions in the State. The total cost of the food supphed to all the

institutions in the State at the time the studies were made was con-

siderably over $1,000,000, and if a similar saving had been made in

all these institutions the total saving would have been more than

$150,000 per year.

In general, it may be said that the importance of applying the

results of the nutrition investigations in the providing of food for

public institutions, in the provisioning of camps and expeditions, in

regulating the commissary department of the Army and Navy, and

in determining the diet in schools and colleges, as well as in the home,
is becoming more generally recognized each year as is shown by the

many applications made to the Department for information along
these lines and the numerous requests for aid in carrying on experi-

mental dietary studies and other investigations.

DIGESTION EXPERIMENTS.

It has long been a custom with physiologists to calculate the

digestibility of food of various kinds with the aid of average factors

when it was not possible to determine digestibility by actual experi-

ments. Since it is the food digested and not the food eaten which

is of special importance to the body, it is very often desirable in

discussing the results of dietary studies to consider digestible nutri-

ents rather than total nutrients, and the data desired may be readily
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calculated by the use of factors. The following table shows the

factors for calculating the digestibility and fuel value of nutrients in

a number of single foods and groups of food materials, which have
been deduced from the large number of digestion experiments carried

on in connection with the nutrition investigations of the Office. A
comparison of calculated results with data obtained from natural

digestion experiments has shown that these factors are reasonably
accurate, and it seems fau' to say that they are more satisfactory
than any which have been hitherto proposed.

Factors for calculating digestibility andfuel value of nutrients in food materials.



NUTRITION INVESTIGATIONS AND THEIR RESULTS. 369

the respiration calorimeter the desired data may be calculated approx-

imately. In the experiments referred to all grades of muscular

activity have been tested, from the quiet of a fasting subject in deep

sleep to the excessive muscular work of a professional bicycle rider

whose powers were taxed to the utmost. When muscular work was

performed other than that involved ui the ordinary motions essential

to eating and drinking and moving about in the respiration chamber,

the muscular exercise consisted in operating a bicycle-like apparatus.

The ease with which the wheel turned, and hence the severity of the

work could be regulated, and the total amount of work performed
could be accuratel}'' measured.

It Avill be remembered that in discussions of body energy the amount

of work is measured in terms of heat, the calorie being the commonly
accepted heat unit. It should also be said that under usual conditions

the total heat output during a given period affords an indication of

the muscular activity of the body. When the body is quiet the heat

output is small and when it is active the heat output is correspond-

ingly larger, and the same is true of the carbon dioxid output. The

average results of the experiments showing the output of carbon

dioxid and heat for the body under the different conditions indicated

are summarized in the table following, and with the aid of such data

the total carbon dioxid and heat output, and hence the total energy

output of the body, may be calculated.

Average normal output of carbon dioxid and heatfrom the body.

Conditions of muscular activity.

Man at rest, sleeping
Man at rest, awake, sitting up
Man at light muscular exercise
Man at moderately active muscular exercise.
Man at severe muscular exercise
Man at very severe muscular exercise

Average quantities
per hour.

Carbon
dioxid.

Grams.
25
35
55
100
150
210

Heat.

Calories.
65
100
170
290
450
600

It will be seen that the output not only of heat but also of carbon

dioxid is very nearly proportional to the amount of muscular work.

As an example of the way in which the data included in the table may
be used for calculating the carbon dioxid and heat output under

varying degrees of muscular activity the following may be cited:

If a man sleeps eight hours
. per day, we may say that the carbon

dioxid output during this period is approximately eight times the

hourly amount eliminated during sleep by the average subject, or

8 by 25 = 200. If he is at very severe muscular labor for eight hours,

the carbon dioxid output would correspond to eight times the hourly
amount for very severe work, that is, 8 by 210 = 1,680. And if the

294b—07 24
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remainino; eight hours of the day were devoted to gomg to and from

work, eating, sitting, etc., corresponding, say, to six hours of rest and
two hours at Hght muscular exercise, the carbon dioxid output will

be six times the average amount eliminated per hour at rest, that is,

6 by 35 = 210 grams, and two times the amount given off at light

work, 2 by 55=110 grams. The total for the twentj^-four hours

would obviously be the sum of the quantities mentioned above, or

2,200 grams. The heat eliminated in the twenty-four hours b}^ men
at very severe work may be likewise calculated by multiplying the

time devoted to sleep, work, etc., by the average hourly output. In

eight hours at sleep he would eliminate 520 calories (8 by 65 = 520);
in eight hours at work, 4,800 calories (8 by 600 = 4,800) ;

in six hours

of rest, 600 calories (6 by 100 = 600); and in two hours at light exer-

cise, 340 calories (2 by 170 = 340); making a total for the twenty-four
hours of 6,260 calories.

The investigations made in connection with the respiration calorim-

eter have furnished the most accurate records jet available of the

normal diurnal variations in body temperature. A summary of this

work and a discussion of the results which apply to problems of

ventilation and other topics have been included in a recent publica-
tion of the Department."

SPECIAL STUDIES OF CEREALS, LEGUMES, MEAT, FRUIT, AND
NUTS.

As regards the results of special investigations, particular interest

attaches to the studies of the digestibility and nutritive value of cereal

products. The extensive investigations which have been made with

different grades of flour have slK)\\'n that when gromid from the same
lot of wheat the standard patent flour furnishes slightly less protein
and mineral matter than the coarser flours but surpasses them in

digestibility, and so may be fairly said to have a somewhat higher
nutritive value pound for pound. The coarser flours have a somewhat
laxative effect, which is commonly attributed to their bran content,
and are useful in the diet in this way and for the v^iriety which they

give. In general, it may be said that flours of all soris are nutritious

and wholesome and among the most important constituents of the

diet.

The investigations with cereal breakfast fooils have shown that

this class of goods so much used at the present tiin*^ may constitute

an important source of nutritive material, and that althougii the

individual products difl"er less among themselves in nutritive material

than is conunonly supposed, as a whole they are nutritious and

directly comparable with flours of various typos. The breakfast

foods in which the coarser part of the grain has been removed have

"U. S. Dcpt. Agr. Yearbook, 1904, p. 205.
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much the same digestibiUty and total nutritive value pound for

pound as the finer flours, while those which retain the outer portions
of the grain are more directl}^ comparable with whole wheat and

graham flours.

Studies of the nutritive value of dried legumes have formed an

important part of the nutrition investigations and have shown that

in general these foods are well assimilated and may be made very

important and economical sources of protein in the diet. Particular

interest attaches to the results obtained with cowpeas, an important

crop in the Southern States but little known in other regions. This

legume, which possesses a distinctive and palatable flavor and may
be cooked in a variety of ways, has been shown to closely resemble

the more common beans and peas in digestibility and nutritive mate-

rial, and is well worthy of general use.

The investigations with fruits and nuts have demonstrated that

these materials may be fairl}^ regarded as economical sources of nutri-

ents and energy, even when used in fairly large amounts, and indicate

that an appreciation of their real food value will greatly increase the

amounts consumed.

The extended investigations which have to do with the losses

sustained when meat is cooked in various ways have shown that

the loss is smaller in boiling than in roasting or frying. In general,
the principal constituent lost in cooking is water, though when meat
is boiled the amount of total substance which is removed may be as

great as 20 per cent. Generally speaking, the smaller the cut the

greater the percentage loss in cooking. The investigations have also

shown that it is possible to control temperature and other factors so

that uniform results may be obtained in the preparation of meat in

the household or where it is cooked in larger quantities.

PEDAGOGICS OF NUTRITION.

An examination in detail of the courses in home economics given
at the fifty or more agricultural colleges and other institutions receiv-

ing Government aid will show that the instruction in nutrition is very

largely based on the results of the food investigations which have been
carried on under the auspices of this Department. The same is true

of the courses of instruction along this line given in high schools,

universities, medical colleges, and other American educational insti-

tutions. The number of text-books on food and nutrition has been

comparatively limited, and at present a large proportion of teachers

giving instruction in these subjects depend on Department publica-
tions to supply this need. It is worthy of note that the newer text-

books and handbooks of nutrition and physiological chemistry draw

very largely upon the data furnished by these nutrition investigations,
and that the authors almost uniformly acknowledge their indebted-

ness to the Department work and their appreciation of it. A similar
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use is made in other countries of the results of the nutrition investi-

gations, and as an instance may be cited the translation into French
of a considerable proportion of the nutrition publications in connection

with the general movement for the dissemination of information

regarding food and nutrition in that countr^^
As a part of the nutrition enterprise special attention is being paid

to the collection of data of use to teachers and its arrangement in peda-

gogical form, the work being carried on along the lines which have

proved so successful in formulating courses in other branches of agri-

cultural education.
CONCLUSION.

Attention has been directed in the foregoing pages to the lines

which have been especially followed in carrying on the nutrition

investigations of the Office of Experiment Stations, and some of the

results of this important agricultural enterprise have been pointed out.

As regards their origin, all foods, both animal and vegetable, are

agricultural products. In the past the farmer was verj' commonly
the distributor of his products, and the foods passed directly from the

farm to the consumer. At the present day this is much less common,
and most of the foodstuffs become articles of commerce before they
reach the housewife, and in many cases are manufactured products,
as they must pass through the mill, the dairy, the packing house, or

other manufacturing institution before they are ready for use.

Briefly stated, the chief object of the nutrition investigations is to

secure the better utilization of these varied food products, and it

seems fair to say that much has already been accomplished along
this line. The housewife in the farm home or in the town has at her

disposal a large amount of data regarding the composition, digesti-

bility, and nutritive value of foods and their relative econom}' as

sources of nutrients and energy, which will aid her in making a good
use of her available food supply, and will help her to prepare for her

family a diet which is rational and suited to their physical needs. At
the same time, the investigations have demonstrated the importance
of having the daily fare palatable, well cooked, and attractive, and

have shown how such requirements may be met without undue cost.

The manufacturer and the distributer of food products are likewise

helped by the dissemination of knowledge concerning food materials

and their preparation, for such knowledge means a greater develop-
ment of the important commercial enterprises in which they are

interested. And finally, the farmer, the cattle raiser, the dairyman,
the market gardener, and all y,'h6 are direct producers of food supplies
are benefited, as a knowledge of the important facts regarding the

comparative value of diftVrent foods can not fail to bring about

improved standards of living, and hence a greater demand for the

foodstuffs which they alone can supply.



RECLAMATION OF TIDE LANDS.

. By J. O. Wright, Supervising Drainage Engineer,

Irrigation and Drainage Investigations, Office of Experiment Stations.

During the past thiee or four years there has been a rapid and con-

tinuous increase of interest in the reclamation of the tide marsh lands

along the Atlantic coast, and enough has been done to encourage the

belief that it will be possible under proper methods to reclaim a great

portion of this now almost worthless land and make it valuable for

agricultural purposes. All the lands along the coast which are cov-

ered or practically covered wdth salt water at high tide are classed as

salt marsh. The}- extend from the eastern point of Maine to the

peninsula of Florida, being broken in places and with irregular

boundaries, and vary in width from a few hundred feet to several miles.

CHARACTER OF SOIL.

The soil of these marshes is composed of sediment or silt, mingled
with the remains of animal and vegetable life. There is a variety of

opmions as to the- fertility of this soil, but the chemical analyses of

numerous samples, together with the crops produced where tracts

have been reclaimed, show that they are extremely productive, and

with proper treatment, including the leaching out of the excess of salt,

can be made a valuable addition to our agricultural possessions. The

soil varies in depth from a few inches to 10 or 15 feet, and usually rests

on a bed of sand or clay. In some places, however, the vegetable

matter so predominates that the soil is so light that when saturated

with water it has a tendency to float. Such lands are called "floating

marshes." They are difficult to reclaim, and are not so valuable as

others for agriculture, but even these when drained become more

firm and make good pasture and meadow. The value of these

marshes depends largely upon their elevation above sea level. Large
tracts below sea level have been reclaimed by means of costly dikes

and expensive machinery for pumping the water, as in the Nether-

lands, but land always submerged is not strictly tide marsh, and will

not be considered in this discussion.

The fluctuation of the tide along the coast varies from 2 to 1 1 feet,

the average being about 4 feet. Where the fluctuation is above this

average, drainage without resort to pumping is usually feasible.

Dikes serve to keep out the sea at high tide and automatic gates

permit the escape of the water through the dikes at low tide.

373
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INDUCEMENTS FOR RECLAIMING.

WMle the country adjacent to these tide lands was sparsel}^ settled

and there was plenty of high land for cultivation, there was neither

incentive nor necessity for reclaiming them, but during the last decade

these conditions have radically changed. The eastern portion of the

United States has become densel}^ populated. Numerous towns and

cities have grown up along the coast, creating a great demand for the

products of the farm and garden. To make room for this rapidly

increasing population and provide a suitable place possessing proper

sanitary conditions for residences, and to satisfy the demands for

fruit, vegetables, and dairy products, it is necessary to reclaim some

of these marsh lands.

Within the last ten years the scientists of the country have proved

conclusively that certain species of the mosquito are the most com-

mon, if not the only, means of disseminating the germs of malaria

and introducing them into the human system. In places where the

mosquito has been exterminated malarial diseases haA^e greatly

decreased or entirely disappeared. It is a well-established fact that

the tide marshes are a serious menace to the health of the people in

their vicinity and a great hindrance to the settlement and develop-

ment of the country in that locality. They breed mosquitoes by the

million, which destroy the comfort and enjoymeiit of the people and

greatly annoy the domestic animals.

These waste places, rich in fertility and having an ample supply of

moisture for plant growth, only need draining to enable heat and air to

penetrate the ground to make them ideal locations for truck garden-

ing on a large scale. Many of these are so situated as to offer econ-

omy in transportation which furnishes another important reason

for their early reclamation. Either by rail or boat products can be

landed cheaply and quickly in the market places of large cities or

thriving towns at very little cost. This adds greatly to the com-

mercial value of the land and allows for a much more liberal expendi-

ture for its reclamation than could be borne if there had to be added

to the cost of production the cost of a long-distance haul to market.

The desire to reclaim these marshes is evidenced by the many
attempts that have been made to do so. That some skill and knowl-

edge in this work are required is also shown by the numerous failures.

(PI. XII.) Works to keep out the sea on one side and prevent rains

and storm water on the other from flooding or injuring crops, must

be wisely planned and carefully executed. Nothing is so insidious

in its attacks as water; and the dikes and drains which form a part

of reclamation work on tide marshes have to contend with burrowing

animals, with a foundation at fu-st extremely unstable, and must
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Fig. 1 .—Great St. George's Meadow, Near Delaware City, Del., Showing
Earth Embankment and Reclaimed Marsh.
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anticipate the changes which will be brought about by the drying of

the land on one side and withstanding the attacks of the sea on the

other. If the plans are inadequate or the work poorly done, failure

will surely follow.

These difficulties are understood now better than formerly and the

owners of these lands or the communities interested in their recla-

mation are seeking to avail themselves of all the experience and infor-

mation both in engineering and agriculture which can be gathered, and

they are making many inquiries of the Department of Agriculture
as to how particular projects should be carried out, how dikes and

ditches should be planned and built, and the land be made ready for

the planting of crops. Some of these inquiries are for information

and advice about the organization of communities for the carrpng
out of large projects; others have to do with methods for removing
the water and the subsequent treatment of small areas. As these

lands, taken together, have an aggregate productive area equal to

that of agricultural States like Illinois or Missouri, it follows that

their successful reclamation and cultivation means an important
addition to the national wealth. Many of the attempts to carry out

these works have been delayed or have been prevented for the time

by a lack of information and lack of confidence on the part of the

landowners directly interested. These landowTiers are unmlling to

sanction the improvement or contribute to its expense until they can

be assured through some authoritative or disinterested source that

the reclamation of tide marshes is feasible; that the land when
drained will be productive; and that this drainage will not interfere

with other industries such as the fisheries along the seacoast bordering
the marsh lands. They wish to have some knowledge regarding the

kind of dikes needed for protection from the sea and the kind of drains

and pumps needed to put the land in proper condition for cultivation

after the inflowing tides have been cut off. In order to answer these

questions definitely and properly the Office of Experiment Stations

commenced during the last year an extensive investigation to deter-

mine the areas of tide marsh land capable of being drained, the meth-
ods to be followed to insure success, and the relative measures of the

cost and the benefits to come from this work. This paper is in the

nature of a preliminary report on this investigation. Later on it is

intended to prepare for publication a report giving more definitely
the area susceptible of such reclamation, the measure of the benefits

to agriculture which will come from their improvement, and more
definite and detailed instruction regarding the methods which should

be followed in carrying out this work.
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SOME OF THE RESULTS OF DRAINAGE.

About the only agricultural product gro\\Ti on these lands in their

native condition is marsh ha}^. This haj^" sells at present in the

vicinity of Boston at $8 a ton. On areas which have been drained

the ha}^ sells for $25 a ton, and the yield per acre is larger than on

the undrained tracts. The simplest form of improvement possible,

therefore, increases the productive value of these lands threefold,

but the greater part of the lands which have been reclaimed are too

valuable for the growing of ha}", and have been brought immediatel}''
into intensive cultivation. (PI. XIII.) Cranberries are probably
the most important crop at present grown on tide marshes. The
area of cranberry bogs is being constantlj^ extended and the trade

in this fruit has assumed large proportions. Cranberry gro^^^ng

during the past two or three 3^ears has been quite profitable, and this

has resulted in a marked activity in the extension of the area devoted

to the crop and to the value of the lands reclaimed. Good bogs along
the North Atlantic coast now sell for $1,000 an acre and pay a large

return on this investment. The need of these marshes for truck

farming is more apparent now than formerly because of the great
increase in the number and population of some seaside resorts.

Along Cape Cod and much of the Massachusetts coast the uplands
have not the fertility needed for successful gardening. Much better

results can be had from these marshes when drained than from the

higher lands. In man}' places the gro\\nng of fresh vegetables in the

immediate vicinity of town, requires the reclamation of marshes, and

they are proving well adapted to this use. Asparagus grows Anth

unusual vigor in such soil, and in places near Boston excellent crops
are being produced where the marshes are occasionall}^ flooded with

sea water. Celer}^ does excellentlj^ in some localities, but has failed,

for reasons not well understood, in others. Cauliflower, cabbage,

onions, muskmelons and watermelons, cucumbers, lettuce, sweet corn,

field corn, potatoes, oats, redtop, timothy, and alsike clover are all

crops being successfulh" grown on reclaimed marsh lands along the

North Atlantic coast; onions, celery, asparagus, cucumbers, and mel-

ons being the most profitable crops.

For many years the tide marshes of the South Atlantic coast were

largely devoted to rice growing, and this is still llio most important
use of these areas, but changes in the flow of the rivers, which have

taken place as the result of the removal of the forests and from other

causes not so well understood, are bringing about a change in these

lands, under whicii they are being more and more converted into

truck farms. Asparagus, peas, potatoes, lettuce, beans, and cabbage
are being raised in large quantities and shipped to the northern
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Fig. 1 .—Crop of Onions on Reclaimed Salt Marsh, Revere, Mass.

Fig. 2.—Crop of Hay on Diked Meadow, Marshfield, Mass.
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markets for sale earl}' in the season. The products are of good

quality, the business is proving profitable, and the area is being con-

tinually' extended. There are, however, as yet many unsettled

questions connected with this kind of agriculture. The best methods

of growing crops, and the varieties of crops best suited to these con-

ditions are not as yet determined, but this is being systematically

investigated by the Bureau of Plant Industry of this Department.
The requirements of drainage, the depth to which the water level

must be lowered and kept, and the kind of devices or machines

needed for this work are being studied by the Office of Experiment
Stations as a part of its drainage investigation.

DRAINAGE IN EUROPEAN COUNTRIES.

The most notable example of the reclamation of salt marshes is

furnished by the Netherlands. Here the work has been carried on

for centuries, during which a large part of Holland has been wrested

from the sea. Lands no more fertile than the marshes of this country
now support a population of 450 to the square mile, while the density
of population in New Jersey is but 250 and that of New York 153.

These figures show the possibilities of salt marshes in the climate of

the North Atlantic States. Equally encouraging evidence of the

value of the marsh lands of the South Atlantic seaboard is furnished

by the results of draining the low lands of Italy along the Adriatic

Sea. This work was begun in a systematic way in 1882. Before

that time the cost of constructing efficient drainage works was beyond
the unaided financial resources of individuals or communities.

Agricultural progress was practically at a standstill; the health of

the population was menaced b}^ malarial conditions and depopula-
tion of some districts was threatened. Foreseeing this danger the

Italian Government, after a thorough, detailed study, passed a com-

prehensive drainage law providing for the organization of districts

and for financial aid from the General Government and from the

provinces. As a result of this work many thousand acres of land

have been reclaimed and is now growing liigh-priced crops. Land
values have been largely increased, and some of the drained districts

now have a population of between 400 and 500 to the square mile.

INFLUENCE OF DRAINING TIDE MARSHES ON PUBLIC HEALTH.

Along some parts of the coast of Long Island and New Jersey efforts

have been made to drain the marsh lands as a means of ridding neigh-
borhoods of mosquitoes, and have been partially successful; but with-

out a general effort and the drainage of all the marshes in a certain

locality the best results can not be secured. A most successful

example of the effect of drainage on health conditions is to be seen
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in the drainage of the neck at Charleston, S. C. The city of Charles-

ton is located on a tongue of land between the Ashley and Cooper
rivers. This land was formerl}" infested with mosquitoes and was

extremel}^ malarious. During the last four years the land has been

thoroughly drained. The report of the sanitar}' and drainage com-
mission of Charleston Count}^, S. C, for 1905, speaking of the results,

says:

When we took charge of this territory, ponds and morasses were everywhere. The

Anapholes mosquito, the disseminator of malarial poison, was present by the millions.

The public road was almost impassable in places, and the public ditc-hes choked up
and more or less filled with a stagnant water, and the whole country had the appear-
ance of the utmost neglect, and there were but very few busines^entcrprises with the

exception of the fertilizer factories. To-day there are no ponds, no morasses, the

Anapholes has been banished, and an avenue 40 feet wide, with ditches on each side,

has been built to Tenmile Hill. A new town has been laid out and 100 homes are

being erected in this town. New dwellings and new stores are to be seen on all sides.

William Reybold, ^\Titing from Newcastle County, Del., says:

If, after reclaimed, marshes are kept well drained, there is less of malarial diseases

than when not reclaimed, and the pest of mosquitoes is almost driven away.

A writer from Fairfax County, Va., says:

The marshes are very little utilized, but some have been diked successfully and

produce good crops of hay. This matter is of such importance, and the health of the

tide-water region, in conjunction with its agricultural advantages, would justify the

Government in inaugurating some system of improvement.

John L. Grubbs, of Henrico County, Va., says:

There is a decided improvement in the health of the neighborhood where marshes
are diked and dmined.

BEST METHODS OF RECLAMATION.

There are three things in the reclamation of salt marsh that re-

quire special attention and treatment. These are:

(1) The method of protecting the land from overflow by tide

waters.

(2) The plan of internal drainage.

(3) The treatment of the soil to rid it of the excess of salt.

The usual, and probably the best means, of protecting a marsh
from the overflow of the tide is an earthen embankment constructed

of the material found along the line of the work. Tlie location, size,

and character of this embankment are of the utmost importance, as

upon its efficiency and stability depend the success of the reclama-

tion. Practically all the failures in reohiiming marsiies in both this

countrj' and Europe have been due to the lack of proper precautions
in the construction of embankments.
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LOCATION OF DIKES.

In locating a dike there are many things to be considered:

First. The direction must be such that with the shortest hne of

dike the greatest possible area may be inclosed. An examination

of this principle shows that the larger the area to be inclosed the less

it will cost per acre to do the work. The following diagram illustrates

this fact: •

80 rods. 80 rods. 160 rods.

40 A.

80 A.

040

160

In case of a level tract to be

inclosed on all sides:

40 acres would require 320

rods of embankment, or

8 rods per acre of area.

80 acres would require 480

rods of embankment, or

6 rods per acre of area.

160 acres would require 640

rods of embankment, or

4 rods per acre of area.

640 acres would require 1,280

rods of embankment, or

2 rods per acre of area.

Marsh lands are frequently so situated that they do not require

embankments on all sides; yet this general rule holds good
—the

larger the area the less the cost per acre to inclose it. This shows

the importance of cooperation in this work. Where the marsh is

held in small tracts, as is the case in many of the New England and

Middle Atlantic States, it can be embanked at a much less cost per

acre if the owners organize into districts as they do in some parts of

Nova Scotia and New Brunswick. There they have dike laws for

reclaiming and protecting tide marshes. The principle of these laws

is very much like those of the drainage laws in some of our States,

and under their operation much work has been done that could not

have been accomplished by individual effort. Under the dike laws

whole townships of the best agricultural lands have been created

from worthless bogs and morasses.

Second. The dikes should run parallel with the coast or stream, or

else at right angles to it, and should have a wide berm or foreshore

between the toe of the slope and the water's edge. The action of

the waves is less destructive when they strike the bank at right

angles than when they strike it oblicjuely, and they also do less dam-

age where there is a wide berm in front of the dike. Experience
shows that dikes which lie directly on the brink of the shore are

much mc^e liable to injury than those which lie farther in and have
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some land before them. In no case should the width of the berm be

less than that of the base of the dike, and when the embankment is

exposed to the action of the wind or waves it should be 100 feet or

more in mdth. The distance from the shore must be determined in

a great measure by the qualit}^ of the ground. It should be located

far enough away from the stream or shore to be secure against under-

mining b}^ caving.

HEIGHT OF EMBANKMENT.

After locating the dike the height is the next important element to

be considered. No one can tell with certainty to what point a storm
tide at any point will rise, but when observations extend over a long
term of years the greatest height reached may be safely taken as the

maximum that is likely to occur in the future. The height of the

embankment should be at least 18 inches above this mark. This

may seem excessive, but nothing less is absolutel}^ safe. When the

waves reach near to the top of the embankment and a strong wind

prevails, much damage is likel}^ to occur, and in case they overtop
the embankment the entire work may be greatly impaired or even

destroyed.
CROSS SECTION OF EMBANKMENT.

The form of dike best suited to turn water and its proper dimen-
sions are matters of the greatest importance. In nearly every case

of failure the cause

has been found to

be that the em-
bankment was not

high enough and
was overtopped by
the waves, or the

cross section was
too light to with-

stand the pressure.
For the cross sec-

tion of the dike it

is not enough to

obtain ample
strength to resist

the force of the

water on the dike but this strength must be obtained at the lowest

possible cost.

The form and area of the cross section of the embankment depend
largely upon the character of the material out of which the embank-
ment is made and the length of time the water will remain against

BEfJM

Form of Oikg made of doy or cljyey ham

Form of D'kt mode of sand or sandy loom

Form of Dike madt ofmucA soil

Fig. 2.—Forms of dike made from different materials.
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it. Where the material contains a large percentage of clay, a smaller

cross section may be safely used than where the material contains

a large amount of sand and vegetable matter (fig. 2). Experience
has shov\Ti that the top width should be two times the square root

of the height, with, bank slopes on the water side of not less than 3

horizontal to 1 perpendicular and on the land side as steep as the

material will stand without sloughing, which is usually 1 or 1^ hori-

zontal to 1 perpendicular. This has proved to be the most econom-
ical cross section that can be constructed to safely withstand the

water that may come against it. When the material is more or less

sand or sandy loam, to insure safety it is necessary to increase the

slope on the coast side from 3 to 1 to 4 to 1, and where exposed to

the influence of the wind it ought to be 5 horizontal to 1 perpen-
dicular in order to break the force of the waves and prevent washing.
Where the material is of a peaty nature with a mass of fibrous roots,

a better practice seems to be to increase the top width to that of

the height and make the slopes on either side 2 to 1. This form

seems to withstand the seepage better than a narrow top and a

slight slope when the material is of a fibrous nature.

The Mississippi River from Cairo to New Orleans is restrained by
levees built of sandy loam. Large areas of Nova Scotia and New
Brunswick have been protected for centuries by dikes built of marshy
soil, and the dikes that protect Holland from the sea are in most

part made of sand. There is no occasion for failure on the Atlantic

coast if the embankments are properly located and carefully con-

structed, but great care must be given to the details of the work to

insure success.

SPECIFICATIONS FOR BUIIDING EMBANKMENTS.

The ground should be cleared of all coarse vegetable matter and a

strip in the center one-half as wide as the base should be broken up
with a plow or spade (fig. 3). Where the ground is very wet or

covered with water, ^

a successful method .--''" "~^^^

is to excavate a ditch

5 feet wdde and about —..-—' "

18 inches deep along
1 .1 »

. 1 1
Fig. 3.—Method of preparing base in marsh lands.

each side of the base

of the embankment 6 feet inside the toe and parallel therewith, placing
the earth excavated on the outside of the ditches so as to form the
toes of the slopes, the trenches being refilled with new material as

the bank is made. This preparation will disclose any underground
timbers and channels and prepare for a proper union between the
base and the new material. All stumps and logs should be removed
from the base and should there be any old trenc-hes they should be

MUCKTOITCH
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cleaned of all silt and vegetable matter and filled with fresh earth.

Neglect of any of these small precautions may lead to a break in the

levee causing great damage. The bulk of the material for building
the embankment should be taken from outside, leaving a berm as

w'ide as the base of the levee, from which no material is taken, and

the borrow pit should be broad and shallow next to the berm and

increasing in depth as it recedes from the embankment.
It is permissible, and often advisable, to take sufficient earth

from the land side of the levee to form a drainage ditch. This cuts

off the seepage and protects the land inclosed, and also strengthens
the levee by keeping it well drained. Where the line of levee crosses

low places it is a good plan to build up the berm to the general level.

This strengthens the embankment by reducing its height on the

water side.

In constructing a levee proper allowance should be made for

shrinkage. Material such as is usually found shrinks when dry from

one-fifth to one-eighth owing to the method in which it is placed in

the embankment. To be on the safe side, it is well, therefore, to

increase the height of the levee one-fifth, leaving the width of the

base and width of top the same as specified for the finished work.

This will allow the necessary settling to take place and still leave the

levee as high as the established grade.

METHOD OF DOING THE WORK.

In building embankments the earth is usuall}^ handled in one of

three ways: (1) By spade and wheelbarrow; (2) team and scraper, or

team and dump cart
;
and ( 3) some form of dredge.

Where the embankment is small the earth can be dug with a spade
and thrown into place at a cost of 8 to 12 cents per cubic yard, accord-

ing to the price of labor and the stickiness of the soil. TMiere the

embankment is larger and it is necessary to leave a wide berm the

earth can be dug and transported in wheelbarrows at a cost ranging
from 12 to 20 cents, according to the price of labor and the distance the

material has to be conveyed. This method is expensive and should

be used only in places where the quantity to be handled is too small

to justify the outlay for some modern plant.

Wliere the ground is firm enough to permit the use of teams and

wheel scrapers the earth can be handled quite rapidly at about one-

half the cost of wheelbarrow work, but where the ground is soft and

boggy, as is the case in most places along the Atlantic coast, it is

impracticable to use teams and scrapers. "V^^lere the yardage is large

enough to justify the outlay, the cheapest and most satisfactory way
of building an embankment is by means of a dredge of some type.
The improvement in excavating machinery during the past ten

years has developed some very good dredges for this class of work.
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By selecting a machine adapted to the conditions, excellent work can

be done at a very low price.

FLOATING DREDGE.

Where the ground is very soft a floating dipper or clam-shell dredge

boat, as shown in the accompanying drawings, can be used to good

advantage. The machinery (engine and boiler) is mounted on a barge
that floats in the excavation and the material dug with the dipper is

placed in the embankment by means of a swinging boom. A clam-

FiG. 4.—Outline of dipper dredge suitable for ditching and for building small dikes.

shell is better than a dipper dredge (fig. 4) for this kind of work, as it

is possible to use a much longer boom, thereby leaving a wide berm
between the pit and the toe of the embankment. Machmes of this

type have been successfull}^ operated with a boom 120 feet long

carrying a bucket holding 2 cubic yards, but the dredge best suited

Fig. 5.—Long boom dredge with orange-peel bucket, suitable f t building large embankments.

to the conditions along the coast is one having a boom 80 to 90 feet

long and a bucket holding 1 to 1^ cubic yards (fig. 5). The advan-

tage oi this method of construction is that the levee is built in layers

of wet material and is very compact and firm and permits little or

no seepage during times of high water.
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TRACTION DREDGE.

Where the ground is firm enough for a man to walk, a more satisfac-

tory way is to use a traction dredge with a swinging boom and a clam-

shell bucket (fig. 6). In this case the machinerj^ is mounted on a

platform that moves on rollers or is self-propelling on a temporary
track. It digs in front and backs away from the work (fig. 6). With
a machine of this kind very large embankments may be built, leaving
a wide berm and a shallow pit. Traction dredges of this type with a

boom 100 feet long and carrying a 25-yard bucket, are successfully
used for levee building along the Mississippi River. Where there are

no stumps or logs an embankment can be built with any type of dredge
as above stated, at a cost ranging from 3^ to 6 cents per cubic 3'ard.

Although this method of constructing embankments is very cheap it

is only practicable where there is a large quantity of material to be

handled, as it is very expensive installing a dredge suitable to do the

-—D—a— u id'" 'lift la-—m—m—a— —(3-

FiG. G.—Typo of traction dredge suitable for building dikes.

work. This is one great reason why cooperation is necessary to suc-

cessfully reclaim the greater part of the salt marsh under consideration.

In building levees with a dredge the different layers of material are

more thoroughly mixed than when put up with hand labor and make
a much more compact and impervious embankment.

ELEVATOR AND SUCTION DREDGES.

Elevator and suction dredges discharge so much water with the

material they excavate that they are not well adapted to building

levees. They have, however, been used quite successfully in some

places by building parallel walls of turf and sod to hold the material

until the water drains out. The great difficulty in building a levee

with a dredge is to get one with a boom or carrier long enough to place
the material in the embankment without digging a deep pit too near
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time does not injure the levee, but leaves it so that it can be mowed
and kept clear of noxious weeds. Protections placed directly against

the slope form a refuge for muskrats and other pests that destroy

the levee. If made of creosoted lumber, it will not be attacked by
toredo and will last a great many years. The surface of the embank-

ment should be kept in grass and be carefidly mowed at least twice

each year. This will destroy the refuge for burrowing animals;

improve the sod, and become a source of revenue.

TIDE GATES.

When embanking a piece of marsh, provision must be made for

discharging the water that accumulates witliin the embankment.

Where the land is sufficiently above low tide, this can be most easily

accomplished by means of a sluice or tide gate. This provision for

the escape of the water is an essential feature of the reclamation, and,

like the embankment, must be properly designed and well built.

The ultimate success to be achieved in reclaiming salt marsh and

rendering it fit for meadow or cultivation depends almost wholly on

the character and efficiency of the tide gates devised and erected to

keep out the salt water. They must be of a permanent character,

substantially built, and so constructed as to open and close promptly
with a minimum amount of pressure. Care should be taken in plac-

ing the abutments that carry the gate to see that they have a firm

foundation and that the flow line of the chamber is slightly above

mean low tide. \Miat is known as the tankard gate, suspended by
a double hinge so as to readily close against the face on all sides, is

recommended. The seat is lined with rubber so as to form a tight

joint with the abutment, and if carefidly constructed will not allow

any water to pass when closed. As the gate is necessarily heavy,
an adjustable counterweight is attached so that it may Ix' nicely

balanced in order to open with a small head against the upi)cr side.

The position in which it is hung will cause it to close by gravity as

soon as the pressure on the inside is exhausted or overcome by an

equal pressure on the other side. In dosigiiiug the gates to accom-

modate a large volume of water, it is deemed better practice to make
a series of smaller ones having the required opening, as they can be

much lighter and are less liable to warp and spring, causing leaks

when closed. The relative merits of steel and wooden gates have been

considered, but owing to the difficulty in building and liolding struc-

tural work in a true plane and the deleterious effects of sail water

on steel and iron, it is thought that gates of creosoted timber are

better suited for the purpose. Th(> treatment of any porous wood,

preferably white or yellow i)ine, free from heart, with 14 j)ounds oi

creosote oil per cubic foot, will insure the material against tlecay,

prevent it from swelling and shrinking, and protect it against the
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ravages of the toredo. Such gates are no more expensive than steel

and are far more desirable. The gates here recommended are so

planned that they can be readily detached from the framework with-

out injury to it, if at any time repairs should be necessary.

Plans and complete drawings for a cheap wooden abutment, with

one or more gates, as required, and also plans and drawings for a

concrete abutment with creosoted wooden gates are given on page
396. This is the most desirable gate that can be constructed, and

where sand or shells can be readily procured its cost will be but little

more than a wooden abutment serving the same purpose.
The following general directions for constructing either of these

gates will serve as a guide for any locality:

EXCAVATION.

The foundation for the abutment should be prepared by excavat-

ing the muck and soft material to a firm clay or sand bottom. In

order to do this successfully it will be necessary in nearly all cases

to drive some form of tongue-and-groove sheet piling, so as to form

a tight cofferdam around the proposed pit. A pumping plant of suf-

ficient capacity to keep the pit dry at all times must be provided.
The abutment may be of timber, as shown on the first set of plans,

or it may be of stone, brick, or concrete, as shown on the second set.

In case timber is used, the foundation should be brought up to the

proper grade by filling in with good clay or a grouting of broken

stone and cement mortar. Great precaution must be taken to make
the foundation such that water can not find its way under the tim-

bers, in which case the earth would be washed out and the value of

the structure destroyed. In case a firm foundation can not be secured

otherwise, round piling, on which to rest the abutment, should be

driven in the pit. In the wooden structure the bottom sills can be

secured to the piling by means of drift bolts. This will support the

structure so as to prevent settling and the water can be shut off by
the sheet piling above and below the abutment. Where broken

stone or suitable sand can be readily procured, concrete will be found

the most desirable material, and we recommend its use. The desired

shape for the masonry may be secured by making forms of lumber

which can be removed after the mortar has set. The proper pro-

portion of cement and sand to form concrete depends in a measure

on the strength of the cement and the quality of the sand used. With

any good natural cement and clean, sharp sand a proportion of 1 to

5 or even 1 to 7 would make very substantial work. Methods of

mixing and tempering mortar for concrete are so well known that

it is hardly necessary to explain them here. The things to be insisted

upon in any concrete work are fresh cement, clean, sharp sand,

plenty of water, thorough mixing, and immediate use. If these are
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observed with due care, good results may be expected. It is quite

important to have the face of the abutment both true and smooth

in order that the gates may set properly. This can be secured by

having the forms in perfect alignment and |)lastering the face with a

fine mortar. The abutment should be level on top when completed,

so it may be floored over and used as a bridge for crossing the channel.

HEAD BEAM.

In case of the wooden abutment, the head beam to which the gates

are hung is formed by bolting a piece of timber to the cap of the bent,

but on the stone or concrete abutment a head beam of 10-inch steel

channel weighing 20 pounds per linear foot, from which the gates are

hung, should be secured to the face of the abutment, as shown on the

drawing. Cast-iron fillers of a suitable pattern may be used at the

points of attachment to hold the channel out from the face of the wall

the thickness of the gates.

SWINGING GATES.

The essential features of a good tide gate are durability, tight

closing, and easy movement. They are made, as shown on the draw-

ing, of two thicknesses of material, the pieces of each layer being at

right angles to those of the other. Between the two is placed a sheet

of 8-ounce cotton duck, painted on each side with a heavy coat of

white lead and oil. The boards in each layer should be drawn up

tight with a clamp and securely bolted at each intersection with two

machine bolts with wrought washer under both head and nut. To

resist the action of the salt water, the bolts and washers should be

galvanized. If the workmanship is not of a high class so as to form

tight joints, the vertical seams, being the outside of the gate, may
be calked with three threads of cotton to j^revent leaking. In case

creosoted lumber can not be obtained, otlier lumber may be used,

but it should be thoroughly soaked by immersing it in water several

days before using. A suitable seat is formed by fitting to the inner

side near the edge a piece of 6-ply rul)ber belting 2^ inches wide. Tliis

can be secured to the wood with brass screws IJ inches long, with

heads sunk well ))elow the surface of the rubber. The gates should

be hung to the head piece by a doulde joint or link hinge, as shown on

the drawing. Such a hinge allows the gate to adjust itself to the face

of the abutment in closing, so as to form a tight joint on all sides, per-

mitting the water to rise above the top of the gate without leaking.

A suitable hinge probably can not be purchased in stock, but can be

made in any machine shop from the detail drawing furnished herewith.

The holes should be true and accurately bored and the bolts turned

and neatly fitted, so as to insure free movement. To withstand the

action of the salt water, it is desirable to make the hinges of hard

brass, or if iron is used it should be kept well painted and the bolts
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should be made ol" hard brass. For the purpose of balancing the gate

so it will open and close with a minimum pressure, a projecting arm

with an adjustable weight is attached to the inside, as shown on the

drawing. When the gate is hung, tliis weight can be shifted in or out

until the position is found where the gate opens with least pressure

and then fixed by means of the set screw in this position. A gate

constructed as above specified possesses all the essential requisites of

a good tight gate. The creosoted material gives it the qualities of

durability; the link hinge and rubber cushion allow it to firmly seat

itself on all sides and formu tight joint; wliile a counterweight renders

it sensitive to the least pressure. A cheap structure might be erected,

but there would be constant danger of its giving way at a critical time,

and it would have to be replaced at frequent intervals, so that a

permanent structure, even at an increased cost, is more economical.

A bill of material required to construct either the wooden or stone

abutment with the necessary gates is given on page 397.

PUMPING PLANT.

Where the fluctuation between high and low tide is not sufficient

to afi^ord natural drainage, some kind of pumping plant must be pro-

vided to discharge the water. The pump should be placed within the

inclosure at the lowest point adjacent to the embankment and should

be used to lift only such water as wdll not flow out during low tide.

This water can be discharged through a sluice and need not be lifted

over the embankment. A centrifugal pump operated by a steam or

gasoline engine is probably the best for tliis class of work. The size

of pump and engine dej)ends upon the area to be drained. From

experience in numerous places it seems that where such land is in

cultivation the pump should be able to discharge 1,000 gallons per
acre per hour to properly protect the crops in times of heav}" rains.

But where the land is used for pasture or meadow the removal of

one-half of this amount is sufficient. The pump and engine should

be placed on a solid foundation and carefully housed against damage
from the weather. The additional expense incurred in providing
substantial foundations for the pump and engine and making an

ample sump for the suction pipe will be more than repaid in economy
of operation and efficiency of plant. Many crops have been destroyed
and nuich damage occasioned because of the inadequac}^ of the pump-
ing plant or its failure, owing to faulty construction, at a critical time.

The cost of installing and operating a pumping plant depends

largel}^ upon the extent of the tract to be drained. As a rule, the

larger the volume of water to be handled the less the cost per acre

or per gallon for doing it. Even where the water is ordinarily dis-

charged through a tide gate, it is wise to have an emergency pump
to take care of the seepage and rainfall, during periods of high tide

when the gate does not open.



390 REPORT OF OFFICE OF EXPERIMENT STATIONS.

INTERNAL DRAINAGE.

After the embankment is completed a system of internal drainage
must be constructed to collect the water and lead it to the tide gate
or pumping plant. On most tracts there are old channels that can

be used to advantage in planning a system of internal drainage that

will lessen the cost of excavation. Since the natm'al drainage is

intermittent, effective only at low tide, it must be supplementexl

by a large storage capacity. Hence the ditches should be made
wider than would otherwise be necessary. The removal of one-half

inch of rainfall in twenty-four hours from a comparatively level tract

of land, when the rainfall does not exceed 60 inches per annum, has

•proved to be adequate for the successful culture of field crops. If

the tide gates are made of ample capacity to discharge all the water

from the storage basin at each low tide (twice in twenty-four hours),

ditches having a capacity for storing 0.25 inch of rainfall from the

entire watershed without raising the water in the ditches more than

1 foot will be sufficient to properly drain the land for either meadow
or cultivation. Since most of the salt marshes are practically level,

the ditches vdW have but little grade and will depend upon the hych-au-
lic head to induce a current. As the water nearest the gate will be

discharged in the shortest time, it is expedient that the greater part
of the storage capacity be as near the outlet as practicable. When
the gate opens, this portion will be discharged at once, and should

it close before the ditches are entuely empty the water in the more
remote laterals will flow into the'basin just formed, thus holding the

water down to the lowest level to be obtained without pumping.
In planning a system of ditches it should be the aim to locate them

in such a way as to leave the land in the best possible shape for culti-

vation. Where there is high land that drains into the marsh, an

intercepting ditch should be cut along the foot of the slope to lead the

water into the storage basin without overflowing: the low land. The

depth of the ditches required and their distance ajmrt depend largely

upon the character of the soil. The main ditch shoidd be as deep as

the sill of the tide gate, while the laterals should range from 2h feet

deep at the upper end to 3 or 3^ feet at the lower end, according to the

depth of the outlet channel. In most places ditches in marsh soil will

stand with almost ])erpendicular banks, owing to the fibrous roots in

the material, so to increase the storage ca])acity they should have

wide bottoms, with bank slopes one-half horizontal to 1 perjien-

dicular, imless jilaces should be found where the material requires a

greater slo])e. It is not jiracticable to give sj)ecifi(' (Ui-ections for

laying out a system of internal drainage, as each marsh must be viewed

and treated according to its shape and peculiar location.
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METHOD OF DOING THE WORK.

Where the work is of sufficient magnitude and the ditches are large

enough, the use of a dredge of some type is the most economical way
of excavating them; but where the ditches are small, hand labor will

be found the most feasible. There are on the market some machines

for cutting small ditches, but they can not be successfully operated on

a soft marsh.

SUBDRAINAGE.

If it were practicable, tile drainage would be by far the best method
to use in the reclamation of salt marsh; but the soil conditions are

generally such that tile can not be used. The depth of the outlet in

most places is not sufficient to permit them to be laid on the solid

ground, and if laid in the muck above the sand and clay they would

settle out of alignment and fill with silt. It is highly probable that

after a term of years the marsh will settle and become sufficiently firm

to permit the use of tile in some of the ditches.

TREATMENT OF SOIL.

After the dikes or embankments have been completed so as to

exclude the tide and the drains constructed so as to collect the rain-

fall and seepage, and some reliable method provided for discharging
the water from within the inclosure, the soil must be prepared for

cultivation. The marine marshes are not all fertile. Some are bare

mud flats without vegetation, while others are covered with a heavy

growth of grass and reeds. Such differences are due mainly to the

age of the marsh and do not indicate its fertility. The tides deposit
such materials as they get, and if the materials are fertile so are the

marshes. As a rule those marshes that receive the wash from the

hillsides build up faster and are more fertile than those formed by the

slow action of the tides alone. If these mud flats were embanked
and the tide gates left open, so that the tide would enter, it would

greatly accelerate the deposit, and eel grass would soon spring up
and spread so as to cover the entire area. This growing grass would

retard the coming in and receding of the tide, hastening the deposi-
tion of the sediment, and the marsh would soon be built to the eleva-

tion of the high tide.

Laboratory examinations show these marshes to be exceedingly
rich in the elements of fertility, but possessing from 1 to 5 per cent of

soluble matter, ^mostly salt left by the sea, which must be re-

moved before the land is fit for agricultm-e. The usual way is to

allow the rain to wash out the salt. This is a slow process, but is

the one generally followed. The length of time required to complete
this treatment depends upon the frequency and amount of rainfall
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and the system of internal drainage. The sah must be dissolved in

water and that water drained away. This process can be accelerated

by judicious irrigation if fresh water is at hand; but flooding, unless

the water can be promptly removed, would be of but little use. TMiere

irrigation is practiced, small amounts of water applied at frequent
intervals will be found most efficient. While this process of sweet-

ening is going on the salt grass should be frequently cut and removed,
as its growth takes up a large amount of saline matter. As fast as

the salt is removed, if the land is desired for meadow or pasturage, it

should be seeded with tame grass, either herd's grass, red top, or

timothy. It improves the meadow to have it closely pastured with

sheep or cattle, as it compacts the soil and hastens the destruction of

the coarse grass and weeds; but stock has a tendency to fill the

ditches, making frequent cleanings necessary, as they must be kept

open so as to allow the free flow of water.

If it is desired to put the land in cultivation certain crops that

"wdthstand a large amount of salt, as onions, sorghum, antl beets, may
be cultivated and yield a good revenue. Wliere a forage crop for

cattle is required, sorghum, sowed broadcast and cut just at the time

the seed ripens, will be found very profitable.

Salt marsh soils are often well supplied with lime in the form of

shells, but when these are not present and the soil is acid, or becomes

so through the decomposition of the grass roots, lime must be added

to correct this acidity. In all cases it would be wise to send samples
of the soil to the Bureau of Soils, United States Department of

Agriculture, and have an anatysis made to determine the proper
treatment.

The best method of subduing a rank marsh soil is not fully deter-

mined. In Europe and some parts of America it has been the

custom to burn the sod to a depth of 10 or 12 inches. This practice

is a great waste of organic matter and is not to be recommended.

Clearing the land of all vegetation and giving it a chance to become

thoroughly aerated is the first step to be taken. At present the

judgment of the farmer must be his guide as to the best method of

bringing these marshes into good tilth. In some localities where the

practice has been tried it is claimed that the turning under of a heavy

green crop in June or July will hasten the rotting of the sod. Others

claim that late fall plowing is best and tluit all vegetation should be

removed before turning the land over. In other places it is claimed

that better results may be secured by scarring the land with a disk

harrow and not turning it over. All, however, are agreed that

sliallow j)l()wing is mofc cHicient in i-t'duciug the sod to a ^\"()I•kable

state.
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CAUSES OF FAILURE.

From a personal inspection in a number of places and the testimony

of trustworthy people along the coast where the reclamation of salt

marsh has been carried on, the following are noted as the chief causes

of failure :

(1) The inefficiency of the dikes because of poor construction from

a lack of knowledge as to how to do the work or a false economy

practiced in the construction of the same.

(2) The failure of the tide gates to keep out salt water and their

lack of capacity to vent the accumulation of fresh water at low tide.

(3) The lack of proper care of the dikes after they are constructed.

In nearly 100 cases of failure investigated the reason assigned was

that the "dike went out." Upon a further examination in most

cases it was easy to see why the dike went out. It was located too

near the shore and was cut away by the action of the water; was too

low and was overtopped b}^ the waves; did not have sufficient cross

section to withstand the pressure; was built on a poorly prepared

base, or was destroyed by muskrats. While the embankment stood,

the reclamation was a success and disaster only followed its giving

way. (See PI. XII.) It has been thoroughly demonstrated in many
places that an earth embankment will stand if properly constructed,

and there is little excuse for failure. Nowhere is the old maxim
"whatever is worth doing is worth doing well" more forcibly illus-

trated than in the building of a dike. Many persons have under-

taken this work without knowledge as to how it should be done and

have persisted in carrymg on a practice that was radicall}" wrong,

while others have had but little confidence in the ultimate success

of their undertaking and have not been willing to put in sufficient

funds to properly do the work. It has been their aim, if after a time

the work proved profitable, to enlarge and strengthen the embank-

ment, but this method can not be successfull}^ carried out, because

the earth while it is yet fresh, to withstand the action of the water,

must be put up in the proper manner and of sufficient quantit3^ If

the embankment is too low and is once overtopped by the waves it

will practically be destroyed. If the cross section is too small or has

steep slopes it will not withstand the action of the waves and will

give way when most needed.

Another reason for insufficient embankments having been con-

structed is the lack of proper appliances for doing the work. It is

only within recent years that dredges have been constructed suitable

for this work and where it was put up by hand labor it was difficult,

because of the water, to secure the necessary material near the work,

and the cost of handling earth in that way made large and substantial
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embankments prohibitive in many places, but with the introduction of

modem machinery this difficulty is removed and large embankments

can now be built at a less price per cubic yard than smaller ones.

Another source of trouble has been the sluices. These have rarely

ever been large enough to serve their purpose, and have been put in in

such a way that man}^ of them have failed at a critical time, flooding

the meadows and thus destroying the work of many years. With the

cheapness of concrete construction, permanent structures can now

be made at a reasonable cost, and such structures of unquestioned

capacity should be constructed in all embankments made. If care is

taken to secure a proper foundation such tide gates will be penna-
nent and efficient.

In many places complaints are made of the ravages of muskrats.

It is stated that they burrow in the embankment and cause it to give

way during periods of high tide. This trouble can be greatly lessened,

if not entirel}^ avoided, by keepmg the embankment free from a rank

orrowth of vegetation. It should be mowed at least twice a year and

the material cut at once removed. This will destroy the harbor for

these animals, and the damage they do can be more readily detected

and repaired.

Where an embankment is constructed by a number of landowners

there seems to be a division of responsibility, and no one looks after

it and it does not receive the care necessary for its protection and

security.

If instructions given in this report are closely followed as to the

location, construction, and care of the embankments there should be

fewer failures in the future.

WHY SO LITTLE PROGRESS HAS BEEN MADE.

It has been fully demonstrated by the work done in Nova Scotia

and along the Atlantic coast that many of our marine marshes can

be reclaimed and made profitable for agriculture. Such being the

fact, it is natural to inquire why so little progress has been made in

this work. There are many reasons why more work of this kind has

not been done, among which are:

(1) To do such work economically it must be carried on upon a

large scale. This requires a considerable outlay of money or labor,

or both, and the individual ownership of large areas of marsli land

or cooperation among several small owners. Tliis outlay must all

be made and two or more years elapse before tlie marsh will yield

any returns. American farmers and capitalists prefer, as a rule, to

work for results that come more quickly or to invest in securities that

are convertible into cash on short notice. This lack of means lias held

back many persons who are fully aware of the fertihty of the land
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and convinced of the great profit that would result from its reclama-

tion, but the lack of sufficient funds, together mth the knowledge of

certain failures that have been made, has perhaps more than any-

other consideration held back the reclamation of large areas of recog-

nized fertile lands.

(2) In the New England and North Atlantic States nearly all the

marsh is owned in small tracts in connection with the highlands, and

it is extremely difficult to get the proprietors interested to unite in

carrying out any comprehensive plan of improvement. No one holds

enough land or has sufficient interest to take the time and spend the

money necessary to work up an organization for joint effort. This

want of united action among the many owners of small tracts has been

a great drawback to the improvement of the marshes along our coast.

(3) Another serious hindrance has been the lack of proper tools

with wliich to do the work. Because of the swampy conditions

where the work is to be done and the amount of water encountered,

it is both difficult and expensive to construct a large embankment

by hand labor. In many localities where the marsh is favorably
located and could be reclaimed by a small amount of labor, the lack

of information as to how banks should be built and experience in

doing the work have held back many owners from reclaiming small

tracts of very valuable land. Education along this line of work, the

improvement and develoj^ment of machinery suitable for carrjdng

it on, and the accumulation of capital available for projects of this

kind will no doubt remove many of these hindrances and bring about

improvement in this work.

RECOMMENDATIONS.

In order to encourage the development of these marine marshes,
the Federal Government should be induced to cause a survey to be

made to determine their area, character, and fitness for reclamation

and the probable cost of doing the work. Such an examination

would have a tendency to establish their commercial value and v/ould

be of inestimable benefit to both the o%vners and the Government.

Simple but equitable drainage laws should be enacted by each

State having within its borders any considerable amount of salt

marsh. Without such a law the progress of reclamation would be

slow. It is not right that a few men, owning but a small portion of

the marsh, should prevent its improvement and development by refus-

ing to sell or aid in the cost of the work and yet reap the benefits

when made by others. Such will, however, always be the case in

the absence of just and equitable drainage laws. The drainage of the

farms in Ohio, Indiana, Illinois, and Iowa would never have reached

such a degree of perfection as they have had it not been for the efficient
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drainage laws enacted by the several States. In both Nova Scotia

and New Bru-nswick, where diking is so extensively employed, they
have complete statutes providing for their construction and main-

tenance, and no material progress need be expected in this country
until we have such laws enacted.

Since our eastern coast has become so thickly populated, any State

has, under its police regulations, the power to declare this mosquito-

breeding marsh a nuisance and a menace to the public health and

compel their abatement, thereby bestowing upon the owners a bless-

ing that they have so long and so persistently refused to accept.

Any State law that would provide for the formation of a district

comprising a marsh or series of marshes that could be reclaimed under

one plan of improvement and trust the management of its affairs to

a board of interested landowners, would be a step in the right direc-

tion. Such a law should clearly define the riparian rights of the

owners and show the status of such improvement in its relation to

the navigation of streams on wliich such lands are located. It should

also make provision for doing the reclamation work as a whole and

provide for the issuance of bonds, to be a lien on the lands benefited,
to raise money for paying for the work as it is done. These bonds
should run for a long term of years at a low rate of interest and be

paid in annual installments by a tax on the land reclaimed in the

ratio that such lands are benefited by the improvement. Such a law

would not w^ork a hardship on the landowners and would enable

anyone having unimproved marsh to reclaim the same and pay tlie

cost out of crops to be produced after the work is completed. To
further encourage this work the several States should remit the State

and county tax on lands thus reclaimed until the cost of improvement
has been paid, as the benefit to the State from the increased poj)ula-
tion and products raised on the marshes will be of more value than

the land in its present condition.

APPENDIX.

Bill of iiKilcndlfor a tlircc-chainhcr concnte slaice </atf as shoirn In Plates XTV <ni(l .VI'.

86 cubic yards concrete.

20 pieces creosuted lumber, 3 by 12, 12 feel lonu:. 720 fci-l P>. M.

CO feet 0-p!y rul)l)er belting, 2A inches wide.

750 wood screws 1^ inches long.

255 machine bolts, i by 5 inches.

600 wrciuglit washers for | bt)lts.

45 machine IkiUs, ^ by 5i inches.

8 T-head anchor bolts | by 16 inches

3 couiiterl)alances, as shown on di'awing.
6 link hinges, as shown on drawing.

10 square yards cotton duck.

White lead and oakum as required
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For each additional gate:

17 cubic yards concrete.

7 pieces creosoted lumber, 3 by 12, 12 feet long, 250 B. M.

20 feet 6-ply rubber belting, 2\ inches wide.

250 wood screws, 1\ inches long.

85 machine bolts, ^ by 5 inches.

200 wrought washers for f bolts.

15 machine bolts, f by 5^ inches.

2 T-head anchor bf)lts, | by 16 inches.

85 square yards cotton duck.

1 counterbalance.

2 link hinges.

Bill of material for a three-cJiaviber ivooden sluice gate as shown in Plate XVI.

Lumber for frame work:

1 cap, 10 by 12, 20 feet long.

1 sill, 10 by 12, 20 feet long.

2 sills, 10 by 10, 22 feet long.

2 caps, 6 by 10, 20 feet long.

6 posts, 10 by 10, 6 feet long.

6 posts, 8 by 10, 6 feet long.

1 gate beam, 4 by 6, 16 feet long.

1 floor beam, 6 by 6, 16 feet long.

3.3 pieces sheet piling, 3 by 12, 14 feet long.

25 pieces of flooring, 2 by 10, 12 feet long.

17. pieces siding, 2 by 10, 14 feet long.

2 caps for sheet piling, 3 by 6, 14 feet long.

Total, 3,930 feet, B. M.

Hardware :

28 machine bolts, ^ by 1\ inches for wings.

56 wrought washers for ^-inch bolts.

9 machine bolts, f by 17 for floor beams.

9 machine bolts, f by 15 for gate beams.

12 machine bolts, f by 11 for bent joints.

12 machine bolts, | by 10 for bent joints.

84 wrought washers for | bolts.

1 keg boat spikes, f by 6.

Material for three swinging gates:

6 pieces, 3 by 12, 14 feet
long^^^^, f^^^ g ^^

9 pieces, 3 by 12, 12 feet long/

54 feet 6-ply rubber belting, 2\ inches wide.

8 yards heavy cotton duck.

180 machine bolts, \ by 5 inches.

360 wrought washers for ^-inch bolts.

45 machine bolts, f by 5^ inches.

90 wrought washers for f-inch bolts.

600 wood screws, \\ inches long.

3 complete counterbalances, as shown on drawing.

6 link hinges, as shown on drawing.

White lead and oakum as required.
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EXPERIMENT STATION WORK WITH PEACHES.

By C. B. Smith, Office of Experiment Station.^.

Of the deciduous fruits in the United States peaches stand second

in importance onl}^ to apples. According to the United States Census

of 1900, apples constitute 55 per cent of the fruit trees gro\\Ti in the

United States, peaches and nectarines following with 27.2 per cent.

Nectarines are so closely related to the peach, and are of compara-

tively such minor importance that the two are classified together in

.the Census report.

The peach, like the apple, is grown in every State and Territory of

the Union except Alaska. The States in which peach growing is an

important commercial industry are Michigan, with over eight million

trees, Georgia, California, and Texas, with over seven million trees,

followed b}^ Kansas, ]\Iissouri, Arkansas, Maryland, New York, Dela-

ware, etc., in the order named. The tree itself is quite hardy, being

capable, when in a well-ripened condition, of withstanding a tempera-
ture of — 20° F. or more, wliile it succeeds in the South much better

than the apple. A peculiarity which limits the area of its successful

culture for fruit is its early blooming habit. A week or two of warm
weather in \\Tnter or early spring is often sufficient to swell the blos-

som buds so that they are easily killed by subsequent freezes, thus

putting an end to the crop of fruit for that season. The successful

culture of the peach in any locality largely centers around tliis prob-
lem of delajdng the swelling of the blossom buds and blooming period
mitil danger from late spring frosts is past.

The fruit of the peach is so delicious that its successfid culture

excites interest and trial in every locality. Nearly all of the experi-
ment stations have made some investigations regarding this fruit, the

results of which have appeared in nearly one hundred separate bulle-

tins and reports scattered over a period of twenty years. This

accoimt aims to bring together in brief digested form all the more

important data secured in this work along cultural lines, as well as

of similar work reported by investigators in other countries. Work
with insects and diseases of peaches and the results of tests of varie-

ties are not considered in this review. A large number of the experi-
ment stations have issued bulletins covering in detail the entire field

of peach culture in their respective localities. These bulletins are

noted by number farther along in this account under the head of

literature.
399
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CLASSIFICATION.

In a special report on peach culture in the extreme Southwest by
G. Onderdonk, and published by this Department in 1887," peaches are

classified into five races, viz: (1) Persian, (2) Northern Chinese, (3)

Spanish, (4) Southern Chinese, (5) Peen-to (fig. 8), these geograph-
ical names representing the parts of the world in which the race was

supposed to have originated or to have reached its greatest develop-
ment. R. H. Price, of the Texas Exoeriment Station, practically

adopts this classifi-

cation,'' giving de-

(^\ if'/«,"5i\% ^')l /??///(( \>% ^SfMV.y^V scriptions and illus-

trations of a large

number of varieties

belonging to each

of these different

races.

In the northern
Fig. S.- Seeds of different types of peaches: a, Peen-to; 6, South

i i i £ i,
Chinese (Honey); c, Spanish or Indian (Texas); d, North China pcach belt of the

(Chinese Cling); e, Persian (Old Mixon Free). United States varie-

ties belonging to the Persian race are chiefly grown, while in the

extreme soutli of the United States varieties of the Peen-to race are

the most successful. Between these two extremes the South China,

Spanish, and North China races succeed. The following descriptions
of the different races, largely taken from Price's account, will serve

to point out the difl'crences between them, though a large number of

varieties of peaches can not be referred with certainty to any one of

the races here given.

1. PEEN-TO (PRUNUS PLATYCARPA).

Varieties of this group (figs. 8a, 9) can be successfully culti-

vated only in su})tropical climates, succeeding best in tins coimtry
in the States of Florida, Louisiana, Mississippi, Alabama, and the

coast regions of Texas. The Peen-to variety, which is the parent
of this race in America, was first grown in the South by P. J. Berck-.

mans, of Augusta, Ga., in, 1869, from seed obtained from Australia.

According to II. II. Ilumc,'^ some twenty-two or twenty-three varie-

ties of this grou]) have originated in Florida, but a much less number
is now in cultivation, many of the earlier fruits being superseded by
better later varieties. This peach, with its ofl'spiiug. thrives farther

south than any of the other races.

Trees of this group are vigorous, upright in habit, prolific, with

willow-hke branches and long, narrow leaves. The fruit of the Peeii-

« Report U. S. Commissioner of Agriculture, 18S7, p. ()48.

ft Texas Sh). l^ul. .39.

c Florida Sta. Bui. 62.
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to variety is much flattened, but with the most of the varieties belong-

ing to the group it is roundish in outline and occasionally blunt

pointed. The flowers appear frequently in January in the States

bordering on the Gulf, blooming at a low temperature and very irregu-

larly. Price states that the ripening period extends from the 1st of

o t>

Fig. 9.—Two types of Peen-to race: a, Var. Peen-to; b, Var. Angel.

May to June in that State, while Hume notes that in Florida it extends

from April to the middle of July and a little later, though by far the

greater number of varieties mature their fruit by July 1 . The varie-

ties Angel and Waldo are placed among the best of this group.

2. SOUTH CHINA RACE (PRUNTJS PERSICA).

The parent of this race (figs. 8h, 10) is the Honey. This variety

originated from seed obtained from China by Charles Downing, stock

of which was distributed by P. J. Berck-

mans, of Augusta, Ga., in 1858. This

group seems to be especially well adapted
to the central and northern sections of

Florida, southern Georgia, Alabama,

Mississippi, Louisiana, and Texas. Price

gives the following characteristics of the

race as grown in Texas :

Tree is a medium-sized grower in this climate;
branches come out at an angle of about 50° and
curve upward; less willow-like than Peen-to;
blooms always large and very profuse; the bloom
will resist more cold without injury than any
class tested here; has borne continuous crops dur-

ing the past four years while sudden and sever.e

spring freezes occurred. Foliage is small, slightly

conduplicate, distributed all along on the limb; color dark green, hangs on late

in the fall; requires short season of rest; fruit rather small, somewhat oval in shape;

Fig. 10.—South Chinese Race

Honey.)
(Var.

294b—07- -26
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Fig. 11. -Spanish Race.

Texas.)

(Var.

slightly flattened: suture very deep at basin, but does not extend more than

one- third the way; the apex is long and recurved; flavor is a peculiar honey
sweet.

According to F. C. Reimer** peaches of this group ripen at a sea-

son immediately following the Peen-to group. As a group these

peaches can endure more cold than the

Peen-to and are therefore better adapted
to northern Florida.

3. SPANISH RACE.

Onderdonk states that this race (figs.

8c, 11) is called Spanish because its history

can not be traced to a certaint}" farther

than Spain. It appears to have been

introduced from Spain to Mexico about

two hundred and seventy years ago by the

Catholic missionaries. It is adapted for

culture north of the regions in which the

South China race flourishes. It is generally

believed in the Southern States that seedlings are surer bearers than

budded fruit.

Tree very large, except in the Indian type, which evidently has considerable Per-

sian blood, judging from the color of the young wood—which is reddish—the naked

places on the bearing wood, and the corrugations and shape of the stone; limbs are

large, long, and spreading; branches low and droop down, except in the Indian tj^e;

blooms nearly always large; foliage small and

nearly always flat; hangs on late in fall, stays

green during severe drought;
* * *

fruit,

* * *
very late, nearly always yellow except

in the Indian type, which is always streaked with

red or deep blood-red just under the skin; very

heavy joint;
* * * a heavy bearer and sure

cropper in its native zone.

4. NORTH CHINA RACE.

The name "Chinese Cling Group" is

believed by G. H. Powell to be more
exact than "Northern Chinese Race,"

by which this group is quite generally
known (figs. 8d, 12). It appears from

Powell's accounts * that this group of peaches lirst roachod England
from China in 1844 and America about 1850. The varieties of this

group have originated largely as chance seedlings and are greatly
modified in appearance by environment. Powell states that the

varieties of this group most largely grown are Greensboro, Carman,

Fui. 12.—North China Race.

o Florida Sta. Bui. 73. b Delaware Sta. Bui. 54.
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Thiirber, Georgia, and Elbert a. Price states that the fohage of

peaches belonging to this group is very large and flat and in the

Southern States turns a peculiar

pea green in the fall, a character-

istic which readily distinguishes it

from the other groups. In general
it is adapted to zones north of those

suited to the Spanish race.

5. THE PERSIAN RACE.

This race (figs. 8e, 13) forms the

bulk of Northern peach orchards,
and it is practically useless to

plant varieties of this race in

the southern part of the Gulf

States. The fruit is usually highly
colored and of the best flavor. Price gives the following description:

Tree medium-sized to large; limbs short and thick, with long naked places; bark

usually rich purplish red on young wood; bloom large and small, owing to variety;

foliage crimpled and conduplicate, has purplish tinge before falling, foreshadowing
the color of the fruit; the foliage falls off early; trees require long period of rest.

TREE GROWTH.

The peach tree is one of the earliest fruits to bloom in the spring
and the growth of the branches and wood is practically complete by
midsummer. Measurements at the New Jersey Stations « of the

growth of twigs at different periods during the growing season indi-

cate that about half the growth was complete by the middle of May
and about four-fifths by the middle of June, shov/ing that cultivation

for the benefit of the tree should be done early in the season, com-

mencing before the time corn is planted.
On rich ground, or when stimulated by late cultivation, excessive

rains, or warm weather late in the fall, the season's growth of wood

may fail to ripen up well, and the tree thus enters the winter with

twigs and branches immature and sappy, a condition almost sure to

result in a large amount of winter injury. Nursery stock is especially

prone to grow late in the fall.

FLOWER BUDS.

A. L. Quaintance studied the development of the fruit buds of a

4-year old Deming September peach, microscopical preparations

being used.^ There was no indication of flowers when the buds

were examined, June 14, but the embryo flowers were found well

a New Jersey Stas. Bui. 197. b Georgia Sta. Rpt. 1900, p. 349.
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under way and the calyx lobes quite pronounced by July 23. Sta-

mens and petals were observed by August 28 and the pistils were also

indicated at that time.

E. S. Goff, studying the subject at the Wisconsin Station « one

season, found that the flowers of the Bokara peach commenced

forming about the middle of vSeptember.

HARDINESS.

As a result of the severe freeze of February 5, 1898, when the

thermometer registered —6.5° F., the peach crop of practically the

entire South was killed. As a result of an investigation of peaches
at this time, the Alabama Station ^ believes that it is not advisable

in the central ])art of that State to plant varieties other than those

of the more hardy Persian and North China types.
As a result of an examination of peach buds of six varieties which

had been subject during the winter at one time to — 12.5°F. and
another to —15° F., the Illinois vStation found *" that the variety

Wager had but 8 per cent of live buds, Diamond Cling 13 per cent,
Alexandra 34 per cent, Thurber 67 per cent, Seedling Cling 77 per

cent, and the Roser 83 per cent. An unknown variet}^ growing in

sod had 95 per cent of the buds alive when examined at the same
time.

Investigations of the Canada Experimental Farms indicate that

the buds on the lowest limbs are often more severely injured than

those in the top of the tree/ Among varieties with the hardiest

buds were Hill Chili, Longhurst, Barnard, and Early Rivers.

The Massachusetts Hatch Station reports the results of an exami-
nation of peach buds from December 1 until March 13, following.*^

Weekly examinations were made, 500 buds being cut open at each

examination. The lowest temperature of the winter was —6° F.

From 10 to 99 per cent of the buds on dift'erent varieties was killed.

Some of the more hardier sorts were Alexandra, Excelsior, Schu-

maker, Waterloo, and Hale Early. In 1902 the buds were largely
killed before the middle of December before the temperature had
reached much below zero.

In an investigation of the injury to peach buds from frost, by
the New Jersey Stations, it was found > that the pistil was the

first to show injury, the fresh green a])pearance being replaced by
brownness, and instead of being upright and plump it becomes

n Wisconsin f5ta. Rpt. 1900, p. 275.

&Alal)aniaS(;v. I^iil. 11.

c Illinois Sta. Rul. 21.

d Canada Expcrinionlal Farms Rpl. 1896, p. 155.

'Massachusetts Hatch Stas. Rpt. 1800, p. 7. Biil. 10, Bui. 17.

/New Jersey Sta. Rpt. 1890, p. 323.
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shriveled and drooping. The stamens are next to become injured

and take on a brownish appearance Hke the pistil.

''The other less vital organs of the blossom finally die and after a

short tune become a dark worthless substance. If the bud is not

open it requires but a longitudinal cut of the knife to determine the

exact condition." With severe injury, however, a pinch of the

swollen bud is sufficient to demonstrate that the flower within is

blasted and worthless.

PHYSIOLOGICAL CHARACTERISTICS.

The blossoming of the peach is practically independent of root

action. L. H. Bailey reports
" that some of the branches of a nectarine

tree standing alongside his laboratory were drawn into the room

thi-ough a hole made in the window. As a result, the flower buds

blossomed on these branches, while the roots out of doors were in

frozen ground. The reverse of this experiment was carried out at

the New Jersey Experiment Station by Warren. '' A peach tree was

planted in a box and so arranged that the roots were inside the

greenhouse, while the top was outside. No growth took place on

the outside of the greenhouse, notwithstanding the roots were

exposed to a summer temperature. The part in the greenhouse
tlu'ew out a number of sprouts. Later on, the trunk of the tree was
also brought into the greenhouse where it blossomed within a couple
of weeks, showing that the exposure of the trunk to winter weather,
while the roots were kept at a summer temperature, was apparently
without injury.

BLOOMING HABITS.

The California Station has reported a large amount of data '^

relative to the period of blooming, date of ripening, etc., of a large
number of varieties. From the very great differences in the behavior

of trees often of the same variety and apparently in the same environ-

ment, it is concluded that in an abnormal season comparisons between

different trees can not safely be made in respect to bloom or leafing,

but that the period of ripening is relatively stable. The station has

further observed that the varieties that blossom latest are the earliest

to ripen. Also that the main crop is more sensitive to February
warmth, open their buds more easily, and suffer more from frost.

The notion that early varieties blossom late and late varieties

early, was not found to hold true at the Alabama Station.*^ At
that station no uniform relation was found between date of flowering
and season of ripening. At the New Mexico Station, as a rule,

the early peaches bloom later than the late peaches, the date of

blooming, however, of varieties varies from year to year, depending

a Cornell Sta. Bui. 59. c California Sta. Rpt. 1895, p. 391.

bNew Jersey Sta. Bui. 197. ^Alabama Sta. Bui. 11.
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upon the character of the season. A number ol' the experiment
stations have reported data on the blooming and ripening periods
of different varieties. "

SELF-FERTILITY.

In experiments at the Delaware Station '' in testing the self-

fertility of Old Mixon, Reeves, Elberta, Globe, Crawford Late, and

Fox peaches, the self-fertility of the blossoms was found to vary
between 70 and 88 per cent, the average being 81 per cent. These

fruits may therefore be planted in solid blocks without danger of

reducing the yield. Observations by F. W. Fletcher ' indicate

that the variety Susquehanna is self-sterile. In pollination exj^eri-

ments at the Oregon Station in a greenhouse
'^ trees to which bees

were granted access, set a full crop of fruit, but those artificially

fertilized, only a part of a crop, and trees protected from bees and

not otherwise fertilized, set no fruit whatever.

WINTER PROTECTION.

In many localities where peaches can not be grown successfully
because of severe winter weather or late spring frosts which kill the

fruit buds, a method has grown up of laying the trees down upon the

approach of winter and keeping them })rotected until the following

spring, when danger from late frosts is past. This method of protec-
tion was tested by S. T. Maynard of the Massachusetts Station as

early as 1886. «

With a fre(}uent winter temperature of —20° F. and destructive late

frosts in the spring, the Kansas Station states-'^ that peaches fail at

that station eight years out of ten. By cutting the roots on one side

of the tree and lionding it over and letting it rest on stakes, then cov-

ering with such material as poor hay, straw, brush, etc., until danger
from frost was past in the spring, full crops have been secunMl. In

one test the cost of putting down 71 trees in the fall, including labor

and hay, together with the expense of rcj)lucing them in the spring,
amounted to about 20 cents ])er tree.

Attempts at this station to protect peach buds by shortening in

the head and tying evergreens around the outside, as well as filling in

the inside, resulted in failure.

The Illinois Station also reports the successful culture of peaches

by laying them down.^' When the trees were planted, they were set

oTexasSta. 15ul. .39; Missouri S(a. I'.iil. 10; New Mcxic<. Shi. I'.iil. :i(); Oivgon Sia.

Bui. 34.

6 Delaware Sta. Kpl. l!M)i', j,.
loo. Sec alsn Kj)!. |,S!I3, ]>.

i:.0.

•New York Cornell Sta. Bui. 181.

d Oregon Sta. Bui. .34.

«MassachusettH Ilatrh Sta. I'.uls. 10 and 17.

/Kansa.s Sta. Bui. 14.

f? Illinois Sta. Bui. 21.
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with the roots extending in two opposite directions. When it came

time for laying them down the dirt was dug away from one side of the

tree wliich was then easily bent over and covered with evergreen

branches, corn stalks, or coarse straw.

Before bending down the trees at the Missouri Station" the main

branches were shortened in about one-third of their length, then

drawn closely together and fastened with strong twine. After remov-

ing the earth from the roots on one side of the tree, the tree was care-

fully bent over in the opposite direction until it lay prostrate on the

ground where it was securely fastened with twine to stakes driven in

the ground. Trees thus bent over and covered with straw to the

depth of an inch were less subject to variation of temperature during
the winter than unprotected trees. In cold weather the trees were

warmer, and in warm weather colder than the outside temperature.
The labor cost, exclusive of material, it is estimated should not

exceed 10 to 15 cents per tree. In none of the experiments recorded

has there been any injury resulting to the tree from this practice and

normal crops of peaches have been secured.

A variation from the usual method of bending over the trees is

reported by the Colorado Station. In many sections there peaches
fail four years out of five unless some winter protection is given.

The method described and recommended by W. Paddock of that sta-

tion'' is to dig a circle of earth about 4 feet in diameter around the

trees after the leaves have fallen.

Water is then poured in and the tree worked back and forth until the roots are

loosened and the tree bent to the ground in the direction of least resistance. The

branches are then tied together and the tree covered with burlap and held in place

with earth. A light layer of earth is then thrown over the tree. As the blossom buds

begin to open the following spring, the covering is loosened to admit of light and air,

the blossoms are exposed to the sun gradually, and after all danger from frost is con-

sidered over, the trees are raised to an upright position and held in place by a couple
of props. When placing the trees in an upright position, the ground is again watered

and when wet enough the trees are raised without difficulty.

To be successful the practice should be commenced with young
trees.

WHITEWASHING AS A MEANS OF WINTER PROTECTION.

J. C. Wliitten, of the Missouri Station, reports that he has been

successful in delaying the blooming period of peaches from three to

six days by whitewashing the trees.<= The principle involved in this

method of protection is that the whitewashed twigs absorb less heat

during spells of warm, sunshiny weather tha*n the normal dark col-

ored twigs and branches. The swelling of the buds of peach trees

o Missouri Sta. Bui. 16.

6 Colorado Sta. Bui. 80.

c Missouri Sta. Bui. 38.
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was found to be practically independent of root action. Warm
weather may produce growth in the buds whether the ground is

frozen or not. Even zero weather may Idll fruit buds if they have

been swollen previously by warm weather or were not properly

ripened in the fall.

In the station experiments the whitened buds remained practi-

cally dormant until April, while unprotected buds swell perceptibly

during warm days late in February and early in March. By the use

of whitewash about 80 per cent of the buds came through the winter

safel}^, wliile on the unsprayed trees only 20 per cent passed the

winter unharmed. Thermometer tests showed that when the buds

were covered with green, purple, or black material, the temperature
in bright sunshine was from 10° to 15° higher than when the buds

were covered with white material.

The most efficient whitewash was made from lime with one-fifth

skim milk added to the water and 1 pound of salt per bucket full.

The whitewash was applied with a spray pump, four sprayings being

given during the winter and spring. Two sprayings were given at the

beginning to insure whitening. About half a bucket full of white-

wash was used per tree at each spraying. The entire expense of the

four sprayings Professor T\Tiitten states may not exceed 10 cents per
tree.

MISCELLANEOUS METHODS OF WINTER PROTECTION.

Cornstalks have been used at the Missouri Station" as a winter

protection for peach trees. The limbs of the trees were first drawTi

together with a rope, then covered with cornstalks and the whole

bound into a bundle. The covered trees blossomed two days later

and remained in bloom several days longer than unprotected trees.

Some of the trees were uncovered at blooming time and others later,

one tree being left until nearly three weeks after blooming. The fruit

had set well under the cover, except near the top where the limbs

were joined closel}^ together. With young trees this protection is

about as easily and cheaply applied and about as effective as white-

wash, but can not be u.sed as readily with old trees. The use of can-

vas or hay caps have also proved to be as effective at the station as

whitewash or covering with cornstalks. The method is probably too

expensive for old trees.

The most effective protection at the station was secured by erecting
board sheds over the trees. Posts were set at the outer ends of the

branches and rafters placed on them to meet over the center of the

tree. Fence boards were then fastened an inch apart on the top and

part way down the sides. Trees thus protected set fruit very well,

and were not severely injured by either the cold of winter or the hot,

o Missouri Sta. Bill. 38.
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dry winds of spring. Thus protected, the trees blossomed later,

remained in bloom longer, and set much more fruit than any other

trees of the same varieties in the orchard. The sheds were left over

the trees until the middle of May. Practically no fruit dropped
from the protected trees, while a good deal dropped from the unpro-
tected ones. The cost for lumber was about $2 per tree, and the cost

of building and taking down the sheds 80 cents.

The use of such materials sprayed on peach trees as glue, turpen-
tine and benzine, benzine and rosin, benzine and hard-oil finish, lin-

seed oil and turpentine, shellac, etc., proved of no benefit whatever

as a winter protection at the Massachusetts Hatch Station,
" while

materials containing turpentine and benzine killed the trees. At that

station also,
** where the winter temperature varies from —16° to

— 28° F., bending over the trees and protecting with mats or other

light coverings of moss or pine boughs prevented the destruction of

the buds, and the treatment did not injure the trees.

CAUSES OF WINTER INJURY IN PEACH ORCHARDS.

Great losses are suffered in peach orchards during what are known
as test wdnters. The prolonged winter of 1903-4 resulted in great
losses by orchardists in the Lake Erie peach belt of Ohio. Some
orchards were entirely destroyed, others were apparently uninjured,
and still others, while sufi^ering severely, yet contained sections, rows,

or parts of rows, or individual trees that came through the winter

uninjured. A careful study of affected orchards by the Ohio Station "

showed that while the general or direct cause of the injury" was, of

course, the severe and long continued cold, the specific causes of the

varying degrees of injury were many.
Of course, some varieties of peaches are much more susceptible to

injur}^ from cold than others, and during a specially severe winter

these will naturally suffer most. Aside from these losses, however,

many additional losses occurred among the hardiest varieties. The

causes of the injury in different orchards and of the varying degrees

of injury in the same orchards were found to be exceedmgl}" numer-

ous. Generally speaking, wherever the vitality of the tree or orchard

had been lowered by any cause whatever during its previous history,

the chances of injury to the tree by cold were so much increased.

Thus, trees in low vitality, due to lack of fertilit}^ or poor physical

condition of the soil, trees weakened by attacks of San Jose scale, leaf

curl, borers, etc., an extremely dry condition of th6 ground, very wet

soils, trees on poor soils, especially soils lacking in humus, were in

every case the ones most seriously injured by the unusually severe

winter.

a Massachusetts Hatch Sta. Rpt. 1888, p. 15. cOhio Sta. Bui. 157.

b Massachusetts Hatch Sta. Bui. 17.
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As showing the value of some kind of a mulch as a ^^dnte^ protec-

tion, the station reports that in one instance the ground froze to a

depth of 18 inches on bare soil, while under a thin covering of grass

and weeds it froze to a depth of only about S inches. On the bare

soils the trees the following spring started into growth slowly, and

many of them were seriously injured, while the trees in sod suffered

no apparent injury, all making a healthy, uniform growth.
In orchards which had been given clean cultivation throughout the

season the injury was much greater than where cover crops were

plowed under each year. Trees which had received even a light dress-

ing of stable manure within a year or two suffered noticeably less from

the cold. In one instance a grower was able to protect his trees by
banking a few fork fulls of either manure, peat, or earth around the

base of the trees, while the trees left without this simple treatment

died almost to a tree.

In order, then, to avoid to the greatest extent winter injur}^ the

investigations of the station brought out clearly the necessity of such

continuous and thorough cultural practices in the orchard as shall

maintain the trees at all times in a vigorous, healthy condition. The

fertility and vegetable matter of the soil must be maintained by the

addition of manure or the growing of cover crops; and spraying to

control insect pests and fungus diseases must be thorough and
unremittent.

TREATMENT OF WINTER-INJURED TREES.

A number of stations have carried on experiments in the treatment

of winter-injured peach trees wdth the hope of saving them and bring-

ing them into normal bearing again.

At the New York State Station" an attempt was made to distin-

guish between the trees which were fatally injured hy cold and those

which miglit be ex])ected to recover. It was thought at hrst that the

amount of discoloration of tlie wood of the tree would indicate the

extent of the injury, but this was found not to hold true. In one

instance, wood of pcacli trees below the snow line when examined in

March was sound and of nornud color, but above this line the bark

though tight on all portions of the tree was very (h\rk brown all

through and the trunk wood was black. On the limbs, the bark and
wood was discolored as high up as a man could reach. These trees

comj)letely recovered and made a good growth of wood during the

season, though none of them bore fruit . The next season every tree

was in good condition and bore a good crop of fruit.

In another orchard of old peach trees the bark on the trunks of the

trees coidd be easily peeled off th(> wood, iind these trees were thought
to be (.lead beyond all cjuestion by all w ho examined tiiem. For the

oNew York State Sta. 15ul. li()9.
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most part, however, they produced a good crop of healthy, well-

sized, well-colored foliage and made a very fair recovery. The obser-

vations with peaches and other fi'uits indicate that it is extremeh'

difficult to tell b}^ any ordinarj^ method of examination the real condi-

tion of trees at the end of a winter season and their ability to over-

come winter injury.

Experiments were made by the station in pruning back the winter-

injured trees to different degrees as a means of rejuvenation. Some
trees were given a moderate amount of pruning, some were not pruned
at all, others were cut back to the large limbs or "dehorned," and in

some instances, yovmg trees were cut off below the snow line. In the

station experiments when peach trees 7 or 8 years old or older were

cut back to where the limbs were H to 2 inches in diameter, or

"dehorned," they failed to recover, and by the following September
all were dead.

On the other hand, 3"oung peach trees 2 to 5 years old thus treated

made a splendid recovery, and trees thus primed back in January
made a better growth than when the cutting back was deferred until

March. Young trees in the same orchard not pruned at all either

died outright or the new growth was mostly in the top, making an

undesirable tree. One of the objections to pruning young peach trees

back so severely was that it induced a too great growth of young
wood which formed a bushy top and necessitated a great deal of

additional pruning.
In the orchards of both old and young trees a moderate amount of

pruning back was compared with no pruning and with "dehorning."
Trees moderately pruned made in every instance a much better growth
than those not pruned at all. Old trees which died when ' ' dehorned ' '

recovered when only moderately pruned.
Much the larger number of injured trees were not pruned at all,

and, while many of these made a recovery which was satisfactor}" to

the grower, it was evident that the average condition of these trees

was not nearly so good as when they were given a moderate pruning.
The young pruned trees contained a much larger amount of dead

wood and the new growth was much more generally at the extreme

ends of the branches, which made the top of the tree too spreading.

The Michigan Station also reports
° that severe priming of winter-

injured trees—that is, cutting back to wood l^ to 2 inches in diam-

eter—proved dangerous to the life of the trees. Moderately pruning,

or cutting back to wood one-half to three-fourths of an inch in diame-

ter, gave better results than light pruning in the usual way. It

appears that in the Michigan experiments trees lightly pruned after

the usual plan of heading in and thinning out part of the new growth,

grew more slowly, produced smaller, less thrifty foliage, smaller fruit

a Michigan Sta. Bui. 177; Bui. 187; Spl. Bui. 11.
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of poorer quality, and contained more dead wood than the trees

pruned moderately severe. In these experiments the prunmg was
done at intervals of ten dsijs between April 1 and Ma}" 1. No vari-

ation in the growth of the trees that could be ascribed to the difference

in time of pruning was observable.

F. A. Waugh, at the Massachusetts Hatch Station reports
° better

results in moderately pruning back winter-injured trees than either

no pruning or ''dehorning."
In experiments with injured trees at the Missouri Station, J. C.

Wliitten found ^ that trees of bearmg age which were cut back into

2-year-old wood, in the case of young trees and to 3 or 4 year-old
wood in older trees, thus leaving stubs of the main limbs from 3 to 4

feet long, made the best growth. With young trees only 2 j^ears old

the best results were secured in cutting them back so as to leave only
the trunk and spurs of the main branches 2 or 3 inches long. With

1-year-old trees, cutting back nearly to the original bud and training

up a single sprout resulted m fine trees. Trees that were cut back

into more than 4-year-old wood failed to grow in many cases, showing
that in very old wood the buds are too dormant to be easily started

into growth. As at the Michigan Station, ecjually good results were

obtained in pruning trees any time after the severe cold of winter up
to the time the buds begin to start in the spring. Good cultivation

is believed to be of more than usual benefit to peach trees during the

spring and summer following severe winter injury.

Somewhat different from these results are those reported by the

Arkansas Station,*^ where trees severely winter injured by a tempera-
tm-e of —26° F. were saved by severe pruning back, and produced a

heavy crop in 1902, while orchards not treated jjroduced nothing and
were in a feeble, dying condition. Trees lightly cut back were not

so satisfactory as those heavily pruned. This appears to be an excep-
tional result.

In concluding this phase of the subject, the recommendations of

M. B. Waite,*^ of this Department, may be taken as succinctly stating
the treatment to give winter-injured peach trees. These are to the

effect that when peaches are injured b}^ freezing so that the bark is

entirely blackened, dead, and more or less sej^arated from the trunk,
and the wood turned a very dark brown coh)r, the trees are ])robal)ly

dead be^^ond all question and .slioukl be treated accordingly. If,

however, the bark is only slightly separated from the wood and only
somewhat browned and discolored, the wootl of the trunk being

a Massachiisetts Hatch Sta. Rpts. 1904, p. 166, and 1905, p. 47.

'> Missouri Sta. Bui. 55.

c Arkansas Sta. Bui. 79.

dJI. S. T)q)l. \<^r.. liurcau of Plant Iiuluslry Bui. 51, pt. 3.
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blackened througlioiit , many such trees will have enough vitality to

enable them to pull tlii'ough. Others of less vitality are likely to suc-

cumb. If the trees are only moderately frozen, the wood above the

snow line being blackened but the bark not separated from the wood
and with the cambium still apparently alive, though water soaked

and injured, they will almost invariably recover.

Trees thus moderately frozen, even though the wood is blackened

throughout, may be expected to yield abundant crops for several

years in the future. In the case of trees where the wood is

blackened and dead clear to the bark, moderately pruning back from

one-third to not over one-half of the top will give the best results.

No pruning at all will give better results than too severe pruning.
Such trees if cut back to the large branches or "dehorned" are gen-

erally killed by this too severe pruning. Generally speaking, "almost

all the trees in which the bark is stuck tight at the critical point
—

about 2 feet from the ground—ma}^ be expected to pull through, and

many which have the bark partially loosened may recover. Moderate

pruning back, followed by good cultivation, and unless the land is in

very good condition with a moderate amount of fertilizing, will be

the best course to pursue."

PROPAGATION.

Peaches are propagated from seed, the important varieties being

perpetuated by either budding or grafting on seedling stock. Some
varieties of peaches come practically true from seed. At the Alabama
Station ®

seedling peach trees from selected seed were planted in the

orch^-rd in comparison with budded varieties. The fruit of the seed-

lings was very inferior, and all matured within a month, while fruit

from budded trees was obtainable from July 6 to October 15. The
statement that seedling trees often bear fruit when budded trees fail

was not found to hold true in these experiments.
The Delaware Station also reports^ that pits obtained from Tas-

mania where yellows was not prevalent produced trees in Delaware

as subject to yellows as native seedlings. That station also found''

that pits in which the kernels were loose and rattled when shaken

germinated as well but no better than pits which did not rattle. The

opinion of T. V. Munson is quoted by the station with approval to the

effect that a rancid kernel with discolored flesh always contains a

dead germ, and that seed over 1 year old is worthless. Prime seed

should give 95 to 98 per cent germination. From 40 to 60 per cent

of seed 1 year old planted early in the winter so as to become well

frozen should germinate,

o Alabama Sta. Bui. 11. & Delaware Sta. Rpt. 1893, p. 152. cibid., p. 143.
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In a later work the New Jersey Station found that pits from natural

seedlings are more vigorous than pits from improved varieties. In

one experiment" from 620 pits from seedling trees 108 trees were

secured, while from 321 pits of improved varieties only 7 trees were

secured. Wherever natural pits can be obtained stock pits from the

canning house should not be used. Peach seed is usually stratified

and subjected to the action of frost before planting, othermse it

should be cracked.

The Kansas Station'' has made observations on the character of

trees produced by peach pits containing two embryos as compared
with those containing only one. In some cases the two trees are so

nearly alike as to make it difficult for inspection of minute details in

order to distinguish them, while others were quite noticeably distinct.

Budding is easier and more successful with peaches than grafting.

In the North, seedling stock 1 year old is budded anyA\^here from the

latter part of August to the first week in October. June budding is

practiced in the South with fair success, but in the North such buds

make a weak, late growth that is likely to be injured by a severe

winter.

The Texas Station describes a successful method of budding peach
trees late in the fall when the bark will not slip.*^ The method is an

old German one, but was worked out independently b}^ the station.

It consists of cutting a slip of bark, with some wood attached, down the tree about 1

incli
, leaving it attached at the lower end. About half this slip is then cut off, leaving

the other half still attached to the tree. Cut off a bud, leaving some wood also attached

to it to prevent injury, and then carefully place it between the slip and tree so that

it will fit nicely and the cambium of the bud and tree come in contact. Tie tight with

some good material, such as raffia. In five or six days the bud will be found to have
knit firmly. Treat them then as those budded in the usual way.

STOCKS FOR THE PEACH.

The peach usually gives best results on peach stock. At the Cali-

fornia'^ Station peaches on almond stocks made fairly large trees.

Peaches on Myrobalan stocks fruited earlier than on peach stocks,
but were dwarfish and unsatisfactory on the soil used. At the Kansas
Station'' 47 trees were budded on peach stock and 44 on Myrobalan.
Six years later 24 of the trees on peach stocks were soimd and vigor-

ous, while all peaches on M>Tobalan were either dead or in ver}^ poor
condition.

N. E. Hansen reports'^ out of 56 grafts made with the Bokhara

peach on sand cherr}^ stock (Prunvs besseyi) onl}^ 1 grew. Much bet-

ter success was secured in budding on this stock. The tree is

a New Jersey Sta. Bui. 197. <^ California Sta. Rpt. 18%-97, p. 391.
b Kansas Sta. Bui. 73. e South Dakota Sta. Bui. 87.
c Texas Sta. Bui. 39.
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dwarfed in size and fruits earl}^ on sand cherr}' stock. The fruit

is fully up to the standard in size and quality. This stock is

especialh^ recommended b}' Hansen to those who grow peaches in

houses and for dwarfing purposes generally. E. S. Goff also reports

the successful use of the sand cherry as a stock for the peach
" and

believes it may be especially useful for growing dwarf trees that

may be easily laid down winters as a means of winter protection.

He reports that at the end of the second ^^ear trees on this stock had

attained a height of about 5 feet, but this appears to be practically

the limit of height growth.

LOCATION OF THE ORCHARD.

Owing to the early blooming habit of the peach it is generally

recommended that it be planted on ratlier high ground to provide

good air drainage away from the trees. In this way many local

frosts are avoided. Planting on northern slopes or in the immediate

vicinit}" of large bodies of water also tends to delay blooming.
In the reports on winter injury to peach trees a number of the

stations have noted that trees located in pockets where cold air

settled were usuallj^ the ones most seriously injured. At the Nebraska

Station R. A. Emerson reports
'' that on high lands peaches at the

station have uniformly ripened up their wood much earlier in the

fall than those grown on low land and have come through the winter

in much better condition, and that frequently the trees on low lands

have been killed or greatly injured when those on high lands have

come through with only slight discoloration of the bark.

SOILS.

L. H. Bailey
'^

reports that some of the best peach orchards he

has known have been located upon sandy lands so poor that they
were once thought to be worthless. In New York the peach orchards

which are giving the best returns are located on the warm sandy
lands along the Ontario shore. While peaches %\'ill thrive upon
heavier lands, often upon clay, they are rarely so productive upon
these heav}^ lands unless severely headed in. On heavy lands the

trees run more strongly to wood and often split down from the weight
of the foliage alone when disturbed by the wind.

In the report on field operations of the Bureau of Soils of this

Department for 1901 **
it is noted that peaches were an important

crop on 9 per cent of the stony loam, 24 per cent of the sand, 55 per

a Garden and Forest, 1896, p. 448.

b Nebraska Sta. Bui. 79 and Pvpt. 1896, p. 109.

c New York Cornell Sta. Bui. 74.

dXJ. S. Dept. Agr., Field Operations Bureau of Soils 1901 (3d report).
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cent of the tine sand, 12 per cent of the sand}' loam, and 2 per cent

of the loam examined, and were not reported as an important crop
on any of the other classes of soil, thus confirming the general

impression that peaches are adapted to the loose open soils of a

sandy nature and to some stony loams.

In a bulletin from the Arkansas Station it is reported
" that much

of the land on which peaches are now successfully grown in the

South is worn cotton soil. The roots of the peach tree reach deeper
than cotton and draw on stores of plant food untouched in the

shallow culture of that plant.

At the Mississippi Station ''

peaches grown in a stiff, heavy clay

over light-colored, sticky, and poorly drained subsoil made a rather

unhealthy growth. A large percentage of the trees died and the

fruit lacked color and flavor. On a deep, strong clay loam over an

orange-colored clay subsoil the trees grew rather too vigorousl}^ and

it was difficult to keep the wood growth within proper limits. On

light, gray-colored soil the trees were medium sized, required but,

little pruning, and produced a fair amount of fruit of good quality,

but showed signs of nearing the end of their period of usefulness

after four years bearing. On red clay over deep red subsoil the trees

were medium sized, healthy, well sliaped, and required but little

pruning. The fruit on these trees was invariably more highly col-

ored, freer from defects, and more uniform in size and shape and more

highly flavored than that from other parts of the orchard.

The California Station reports
" that no peaches of even fair quality

have been produced at the station on strong alkali. On black alkali

the fruit on some of the peach trees dried up when it was the size of

a walnut. Peaches on light alkili showed a tendency to overbear

beyond the normal rate of young trees, but the fruit was of only
medium quality. Such data as have been secured favors the use of

plum stocks on alkali soils. Strong alkali soil is relatively cold and

it has been noticed that on such soils the blossoms and leaves often

appear five or six days later than on ordinary soils.

TREATMENT OF TREES AT TRANSPLANTING.

The experiment stations quite generally recommend strong,

healthy trees 1 year old from the bud for transplanting to the orchard.

There is a difference of opinion as to how the trees should be pruned
with reference to roots and branches at this time. H. M. String-

fellow in his book on the new horticulture and in numerous com-

munications to the agricultural press advocates that in setting out

trees the roots should be pruned back to mere stubs and the top of

n Arkansas Rta. Bui. 79.

b
Mississippi Sta. Bill. 93.

c California Sta. Rpts. 1891-92, p. 206; 1893-94, p. 407; 1896-97, p. 397.
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the tree cut back to about 12 or IS inches, thus making practicahj
a cutting out of tlie tree. Thus treated, the trees can be set by making
the holes with a crowbar and firmh' tamping the earth around the

base after setting. It is claimed by Stringfellow that by this method
of treatment the roots of the trees will take a more downward course

and would thus be less subject to varying influences of heat, drought,
and cold, and a more vigorous, longer lived tree would result.

This method of pruning trees and various modifications of it have
been tested at a number of experiment stations. At the Delaware
Station " Powell cut the roots of one lot of peach trees back to 8 inches,
those of another back to 3, and those of a third lot were "cut back

just below the collar and just under the first good side roots." The
trees thus treated were planted in a heav}", well-drained clay loam
with a stiff subsoil 8 or 10 inches below the surface and the experiment
was duplicated on a Avarm, well-drained sandy loam with a stiff sub-

soil 2 feet below the surface.

On the clay-loam soil practicalh' all the trees with the roots primed
back to 8 inches or 3 inches lived, while of those pruned back to stubs

only a little over one-half lived, and none of these were first-class

trees. On the sandy-loam soil practically all the trees lived by what-
ever method of pruning, but of those pruned to stubs only about 11

per cent formed first-class trees, while when the roots were left from
3 to 8 inches long practicalh" all were first-class trees.

In another experiment on warm, well-drained sandy loam 16 out
of 20 trees pruned according to the Stringfellow method lived and
made a growth equally as good as trees root pruned according to

methods usually followed. From these experiments Powell con-
cludes that "a tree without roots may be able to put forth a new
system and make as good a tree as any other on moist quick-acting
sandy loams."

It was further shown in these experiments that "stub-pruned
trees are at a disadvantage in ground that freezes solidly throughout
the winter, in a dry fall or spring, or in a cold soil." The root systems
of the stub-pruned trees in these experiments did not take a more
downward direction than tiiose not primed at all, or those pnmed 8

inches or 3 inches. Similarly with the tops of the trees the branches
were found to start anj^where along the trunk from near the ground
to the top or from one side, and it is concluded that the stub-pruning
system is not one of universal application, but one of local merit on
warm, moist, mellow soils. It is recommended that Delaware
orchardists prune the roots of fruit trees in setting back to 3 or 5
inches in length. "Shorter roots present no emphatic advantages
and longer roots are useless and expensive to set in the ground."

a Delaware Sta. Bui. 15

294b—07 27
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The Stringfellow method of root pruning has also been tested at

the Georgia Station," the trees being planted in red loam ^\-ith a stiff

red-clay subsoil. At this station it was found that the best root

systems were secured when the roots had been cut back to 1-inch

taps. The roots from these trees penetrated to a greater depth than

in any otlier system, but in no case did they penetrate perpendicu-

larl}", as claimed by Mr. Stringfellow. H. N. Starnes, who conducted

the experiment, concluded that he is fairly satisfied that peach trees

prunded b}' the Stringfellow method will live and flourish in that

section even in stiff clay soil and under adverse meteorological con-

ditions. In these experiments little difference, if any, was observable

between the rows whose tops had been pruned back to 12, 18, or 23

inches, respectively, all branching equally low.

H. W. Collingwood reports
^ that he planted peach trees in New

York by cutting the tops back 12 to 15 inches long and removing all

side roots so as to leave a stem below ground as smooth as a lead

pencil. These trees were set in light sanch" soil which had not been

plowed for thirty years and was in part so poor that only a few" coarse

weeds would grow on it. This field was not cleared and the holes for

setting were made about 10 inches dee]) with a crowbar. A little

sand was then put in and then the peach tree. More sand was put
about the tree, water poured in and the hole filled up with eartli,

packing it firmly around the stub thus planted. Thus treated the

trees made a satisfactory growth, but it is recommended that for

practical purposes stubs should be left on tlie roots 1 to 2 inches long.

This anchors the tree more firmly to the soil and thus prevents it

from being whirled about by the wind or lifted hj frost.

In a trial of the Stringfellow root jjruning method at the Alabama
Station ' with eight varieties of peaches neither increase nor decrease

of vigor in growth could be detected as a result of the practice. At
the Arkansas Station '' stub-root pruning was less satisfactory than

moderate j)runing of the roots. Likewise at the New Jersey Stations *"

results were considerably in favor of trees root pruned in the usual

manner. At the Texas Station'' Price states tliat "wdthout drawing

positive and definite conclusions, it seems evident so far as this soil

and climate are concerned that severe top and root pruning are not

advisable." The best results at that station have been secured by

pruning the top of young trees down to about 18 or 20 inches and the

roots back to within 6 inches of the trunk.

" Georgia Sta. Bui. 40.

'' Rural New Yorker, 6:5 (1904). No. 2824. p. 206.

t Alabama Sta. Bui. 98.

"^ Arkansas Sta. Bui. 79.

« New Jersey Stas. Rpts. 1900. p. 20:5 ; IKOl. p. 253.

/Texas Sta. Bui. :W.
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In this connection it may be stated that in the Hale orchard of

100,000 peach trees in Georgia the trees were root pruned according
to the Stringfellow method and have given entirel}' satisfactory

results. Reviewing all the data available, it would seem that in cer-

tain localities, particularly' on warm, moist, loainy soils, the stub-

root method of pruning back the trees may give entireh' satisfactory

results, but station evidence is generally in favor of less severe prun-

ing. It has been clearl}" shown, however, that leaving on all the long
roots of peach nursery stock is unnecessary and useless.

CULTIVATION AND COVER CROPS.

During the first two or three years after the trees have been set in

the orchard the space between the rows can safely be planted with

low-growing crops, leaving a space alongside the trees for cultivation

and restricting more and more the area devoted to crops with the

increasing age of the orchard. It is generally agreed that after about

four years, when the trees come in bearing, no crop should be grown,
but the whole orchard space given to the trees.

The fact that peaches do not bear some years is taken as an excuse

sometimes for not cultivating the orchard that year. This is a

serious mistake, because the flower buds of the following crop are

produced during that year. Any lack of attention or cultivation

directly influences the crop of fruit and the neglect results in injury
to the tree. By the work of borers, scale, or diseases trees ma}^ be

so weakened that they may fall an easy victim to any unusual severe

weather the following winter. The New Jersey stations cite an

instance '^ in which the fruit buds of all the fruit trees in an orchard

were killed one winter, as the result of which the grower left the trees

in sod and cut hay in the orchard the following summer. At one

end of the orchard, however, several rows of trees were tilled and

planted with potatoes. The following year the entire orchard was
well tilled and cared for but it was too late for the best crop. The

part that had been tilled the previous summer gave six times as

many peaches as the part that was not tilled.

The tenderness of the peach makes it very desirable that cultivation

be such as will tend to encourage the ripening of the wood of the tree

before winter sets in. This is facilitated in a large measure by the

planting of crops in the orchard about midsummer wliich, by their

growth, will evaporate the soil moisture and utilize the plant food to

such an extent as to discourage any excessive growth of the trees in

the fall and bring about a well ripened condition of the wood. U. P.

Hedrick has shown'' that there is an intimate relationship between
various herbaceous plants used as cover crops and the peach,

•New Jersey Stas. Bui. 197. 6 Rural New Yorker, 43(1904), No. 2862, p. 858.
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In pot experiments, lie found that when certam plants like oats,

blue grass, mustard, or potatoes were used as cover crops for seedling

peaches the trees ripened their wood long before there w as sufficient

frost to injure the foliage. When, however, such plants as crimson

clover, peas, and beans w'ere used as cover crops the leaves remained

on the trees green and luxuriant vmtil killed hj severe frost November
1. These leguminous plants proved a perfect failure so far as ripening
the wood and preparing the trees for winter were concerned. An
examination of the root growth in the pots showed that the root

systems of the trees and the plants in the case of the nonleguminous

group were not at all intimate, but in the case of the clover and the

peaches the roots were so intermingled that the}^ matted together
and could not be easily separated. From a practical standpoint,

therefore, where the object of the cover crop is to hasten the maturity
of the tree, cereals would probably prove much more effective than

legumes, especially crimson clover. These results suggest a line of

w^ork with cover crops that might prove very useful to peach growers.
At the Nebraska Station'' the use of cover crops induced the peach

trees to ripen up from a few weeks to two months earlier than trees

given continuous cultivation throughout the season. At that station

and in other Western States it is A^ery desirable that the ground be

well filled with moisture when freezing weather comes on, as the trees

continue to evaporate moisture throughout the winter. On this

account it is desirable to use a cover crop that will be killed b}' the

first severe frosts of the fall, otherwise its contimuMl growth woidd

result in drying out the soil, so that moisture available for the tree

during the winter would be reduced below the danger limit. The

crop should also be such as will stand up well during the winter to

catch and hold the snow in order thus to prevent deep freezing of the

ground and to retain as much moisture as possible. ^lillet has proved

exceptionally well suited as a cover crop at that station for these

various reasons.

In experiments in mulching at the California Station'' the apjdi-

cation of a nudch of fresh barnyard manure early in the season served

better for conserving moisture than did a mulch of cultivated earth.

WINTER IRRIGATION.

A. J. McClatchie found that better results are secured with peaches
and apricots in the irrigated regions of southern Arizona" if the

orchard is irrigated in winter when water is a])un(lant and the trees

dormant than if tiie water is applied only during the growing season.

Peaches and apricots made branch growths of 3 to 6 feet per season

oNebra.ska Sla. I'.ul. 7!». ''(."iilifornia Sta. Kpt. lS<».j. p. 401.

<: Arizona Sta. Bui. .37.
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and produced heavy crops of excellent fruit when 3 feet of water was

applied to the orchard in winter and none whatever applied through-
out the growing season of six to eight months, except the limited

rainfall.

Roots were found in abundance at a depth of 12 to 16 feet and many
were found beyond 20 feet. It is due to this fact that sufficient water

can be stored in the soil in winter to carry the trees through the sum-
mer without irrigation. The roots were found growing at the tips a

full month before there were any signs of growth above ground. Win-
ter irrigation for locations having climatic conditions similar to the

station is recommended. About 3 feet of water should be applied,
and if cover crops are grown in the orchard, 4 feet.

FERTILIZING PEACH TREES.

A number of the stations have investigated the fertilizer recjuire-

ments of the peach. At the New Jersey stations records were kept"
to determine the amount of plant food removed from the soil by a

peach tree, during ten years' growth. Each year the leaves were

saved from the tree and weighed and analyzed. All the prunings and
all the fruit were also weighed and analyzed. Finall}' the tree was

removed, roots carefully dug out, and the wood and roots analj'zed.
The total weight of the leaves and fruit for the ten years was 616

pounds, of which 2.85 pounds was nitrogen, 0.76 pound phosphoric
acid, and 1.69 pounds potash. On an acre basis, with the trees 16

by 15 feet apart, this would represent a withdrawal from the soil of

516 pounds of nitrogen, 138 pounds of phosphoric acid, and 307

pounds of potash. For the last six years of the life of the tree the

average plant constituents removed per acre was 64 pounds of

nitrogen, 18 pounds of phosphoric acid, and 40 pounds of potash.
It is calculated that a crop of wheat averaging 20 bushels per acre

and 1} tons straw would remove 42 pounds nitrogen, 14 pounds phos-
phoric acid, and 20 pounds potash. In comparing these figures with
those of the peaches we see that the draft on the soil for plant food
for bearing peach trees is fully as great as that in the annual pro-
duction of wheat. It is believed that many of the ills of the orchard
that are laid to the work of insects and diseases are in a large meas-
ure due to the lack of cultivation and manuring.
The same station also reports results of a ten-year fertilizer experi-

ment with peaches,'' as a result of which it is concluded that it will

pay to manure orchards on land that will yield 40 bushels of corn

per acre. The average yield of fruit per acre in such orchards without
fertilizers was 80 baskets per jesiT and with fertilizers 185 baskets.

Manures also prolonged the profitable bearing of the tree four or five

a New Jersey Stas. Bui. 197. b New Jersey Stas. Rpt. 1894, p. 125.
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years. A complete fertilizer proved the most valuable and barnyard
manure proved more effective from the standpoint of yield than did

a complete commercial fertilizer. The manure, however, was applied
at the rate of 10 loads per acre, which cost $30. The commercial

fertilizers consisting of 150 pounds nitrate of soda, 350 pounds super-

phosphate, and 150 pounds muriate of potash, cost but $10.72 per

acre, makinjj; the average cost of a basket of fruit but 4.4 cents, while

where the barnyard manure was used the average cost was 11.6 cents

per basket. From the standpoint of profit the commercial fertilizers

were most effective.

At the New York State Station " an investigation was made to de-

termine the amount of plant food used during one growing season

by the fruit, leaves, and new growth of branches of the tlu-ee* varie-

ties. Champion, Elberta, and Hills Chili. The trees were 7 to 9

years old and in full vigor of bearing. In this experiment the Cham-

pion tree produced 123.4 pounds of fruit pulp, 6.4 pounds stones,

46.3 pounds leaves, and 13.9 pounds of new wood. The Elberta

tree produced 190.5 pounds of pulp, 15.4 pounds stones, 38.3 pounds

leaves, and 5.5 pounds new wood. The Hills Chili produced 171.3

pounds pulp, 8 pounds stones, 52.7 pounds leaves, and 19 pounds
wood. The following table show^s the total weight of material pro-

duced and the amount of the more important food constituents

removed from the soil:

riant food removed by hearing peach trees.

Variety.
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The Connecticut State Station has been carrying on fertilizer experi-

ments with peaches for more than ten years, and the data are amiii-

ally given in the reports of the station,'' but it is not yet thought
safe to draw conchisions from this work. The Delaware Station also

reports an experiment
'' in which the use of potash and phosphoric

acid, either alone or combined, exercised no effect on the new gi-owth

of wood, while nitrogen, either alone or combined, increased the new

growth in length fully 33 per cent. On another farm potash had no

effect, while nitrogen increased the length of the new growth 6 per

cent, and phosphoric acid alone 12 per cent.

At the West Virginia Station ^ the results of cooperative fertilizer

tests indicate that on Romney shales a complete fertilizer compounded
in the proportion of 60 to 80 ounces of dissolved boneblack, 20 to

30 ounces muriate of potash, 20 to 30 ounces nitrate of soda, and

applied at the rate of 4 to 5 pounds to the tree for the first five

years of growth in the orchard is likely to give ver}^ satisfactory

results. The use of potash alone at the rate of 1 or 2 pounds per
tree did little or no good, while the use of more than 2 pounds per
tree killed trees in some instances. Light applications of potash com-

bined with acid phosphate produced highly colored fruit. Thomas

slag gave no better results than South Carolina rock.

At the New Jersey stations trees subject to an occasional overflow

of salt water were not less subject to yellows than those not over-

flowed. '^ It was noted, liowever, that when the trees had been over-

flowed with salt water occasionally for a few hours at a time in the

early spring they made a more vigorous healthy growth than those

on the highland, but the fi"uit was less highly colored and there was no

increase in the crop.

THINNING PEACHES.

According to a bulletin from the Maryland Station,'^ thinning
increases the vitality of the tree by lessening the production of seed,

tends to cause the tree to bear crops more regularly, lessens the loss

occasioned by rot and other fungus diseases of fruit by eliminating
the danger of infection by contact, causes larger and better colored

fruit which can ripen up more uniformly, produces a more salable

and higher priced fruit, preserves the shape of the tree, and prevents
the breaking of overloaded branches.

The Delaware Station '^

reports the results of thimiing peaches 4,

6, and 8 inches apart. The largest percentage of fancy fruits and
firsts was secured by thinning from 6 to 8 inches apart. Trees thus

a Connecticut Sta. Rpt. 1904, p. 444. d New Jersey Stas. Rpt. ]885, p. 152.

b Delaware Sta. Bui. 11; Rpt. 1893, p. 13. e Maryland Sta. Bui. 82.

c West Virginia Sta. Bui., 82. /Delaware Sta. Rpt. 1902, p. 94.
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thinned also jn-uduced as much fruit as those that were unthinned

and more than those thinned to 4 inches apart.

The Michigan Station conchides, as the result of experimental

work," that the possibility of overthinning peaches is practically nil.

A distance of 10 inches apart for fruit on peach trees appeared to be

none too great in the station's experiments. Data were secured at

the New Jersey stations'' which indicated that nearly twice as many
fruit buds matured on peach trees that had been severely thmned as

on trees left unthinned. In one instance 70 per cent of the peaches
was removed from the trees at thinning time, and on another lot of

trees 32 per cent was removed. On the heavily-thinned tree 2.8

baskets of fruit were obtained, each fruit averaging 4.48 ounces in

weight, and selling for $1 per basket. On the tree less severely
thinned 3.9 baskets of fruit were obtained, each fruit averaging 2.8

ounces, for which 45 cents per basket was obtained. It is esti-

mated that on an acre of 160 trees there was an advantage by thin-

ning of $171.20.

As a result of work at the Canada Central Experimental Farm,
it is concluded that when a big crop of peaches has set, thmning is

highly remunerative.

S. A. Beach states as a result of a number of years" experiments ui

thimiing peaches
'^ that thinning considerably increases the size of

the fruit and that early thinning is more effective for tliis purpose
than late tliinning. The effect of thinning the first year was not as

marked in increasing the yield on the same tree the following year as

was anticipated. Professor Beach believes that pruning is the most

economical method of thinning the crop whenever this appears nec-

essary, and that thinning fruits in commercial, orchards with the

expectation of inducing regular bearing and increased }delds in suc-

ceeding years is of doubtful value. S^'stematic thinning of the fruit,

however, combined with skillful care in other directions, may mate-

rially strengthen the tendency of the tree to bear annually. Peach

trees may be severely impaired in vigor by maturing loo heavy loads

of fruit, })ut thinning should l)e the last resort after all the details of

fertilizing, cultivating, spraying, pruning, etc., have been attended to.

A grower in California states,'' as the result of a comparison between

spring-pruned peaches after the fruit had set with winter pruning
and thinning the fruit by hand, that the spring-pruned peaches were

larger than the winter pruned and that spring priming can replace
winter pruning and thus save the cost of hand thinning.

a Michigan Sta. Buls. ]87, 205.

''New Jersey Stas. Rpts. 1000. p. 250: 1901. ).. 25.'^: American Agriculturi.si. G9

(1902), Nf.. 21."

c California Fruit Grower, 29 (1902), X(.s. 727. 72«, 729.

rf Pacific Rural Press, 61 (1901), No. 9.
,
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PRUNING PEACHES.

At the Massachusetts Station" a row of peach trees was left nine

years without pruning. As a result the trees grew open headed and

generally assumed a vase form, the lower part of the main branches,

being bare and the fruiting wood sparse, weak, and high up in the

trees. The trees were less thrifty and vigorous than pruned trees of

the same variety. Other experiments at the same station indicate

that heading back peach trees in earl}' spring is good practice and

in all cases advisable. From one-tliird to two-thirds of the length
of the new branch growth of the previous year should be removed,

depending upon the number of living fruit buds on the branch.

When fruit buds are killed advantage should be taken to cut back

^^"ith comparative severity. Only in extraordinary cases, however,
should cutting extend back to 2 or 3 year old branches.

As the result of three years' experiments in pruning peach trees

both in fall and in spring at the Micliigan Station^ it would seem

that the best time to prune is early in the spring before or at the

time the sap begins to circulate. It was noticed that when the trees

were fall pruned some of the branches killed back instead of healing

over, as they do when spring pruned. The yield of fruits proved to

be practically the same on the fall-pruned and spring-pruned trees.

"The practice of heading-in the peach trees in the fall or earh' winter,

or at any time in the \vinter when the wood is frozen, if continued

would seriously injure the trees."

In a bulletin devoted to pruning and training peach orchards by
the Texas Station'^ a low-headed form of tree is advocated as a pro-
tection against sun scald and greater advantage in harvesting the

fruit. At the California Station the fruit was larger when the trees

were pruned after the fruit had set and the additional expense of

thinning was avoided.'' The Delaware,^ Alissouri,^ and Tennessee^

stations have published popular bulletins devoted to the subject of

pruning.
RENEWING BY PRUNING.

Peach orchards are often rejuvenated by pruning back when the

trees begin to show signs of lack of vigor. The old limbs are severely

pruned back, as the result of which many new branches push out

and these are thinned out sufficiently to make a good top. The New
Jersey stations '^ consider this method of removing the orchard

entirely practicable as a means of prolonging the life of the orchard.

If, however, the trees are dying because of the ravages of disease or

o Massachusetts Sta. Rpt. 1904, p. 162. « Delaware Sta. Bui. 62.

& Michigan Sta. Buls. 194, 205; Special Bui. 30. /Missouri Sta. Bui. 55.

c Texas Sta. Bui. 58. £? Tennessee Sta. Bui. Vol. 17, No. 3.

«? California Sta. Rpt. 1898, p. 314. 'i New Jersey Stas. Rpt. 1900, p. 255.



426 REPORT OF OFFlCi; OF EXPERIMENT STATIONS.

insects, or of proper fertilization and cultivation, it will not be prac-

ticable. If there is a marked lack of vigor in the tree cutting off one

or two of the main branches a year will be a safer method, thus reju-

venating the tree gradually.

At the New Mexico Station'^ three methods of cutting back old

peach trees were tried. In the first place branches 5 or 6 years old

were cut back to stubs 4 or 5 feet high, in the second only wood 3 to

4 years old was taken off, and in the third only 2-year old wood

removed. A good growth was secured in all cases, but on the trees

which were pruned back most severely the bearing wood was brought
nearer to the ground, which, of course, was an advantage in harvest-

ing. It is urged that this vigorous pruning be not put off until the

tree is in a rapid decline.

HARVESTING AND SHIPPING PEACHES.

RIPENING.

The chemical changes which occur in the ripening of peaches were

studied by W. D. Bigelow and H. C. Gore, of this Department.^ The

work of analysis began immediately after the June drop. The fruit

was examined again when the stone began to ripen, when the fruit

was market ri])e, and when fully ripe. The data secured showed that

the peach contained no starch at any stage of its growth. Between

the time of the June drop and market ripeness the peach increased

in size about eight times. The weight of the sugar in the pulp

increased nearly eight times, and the sucrose and acids increased con-

siderably more than this. The various forms of nitrogenous sub-

stances all increased in weight from the beginning to the end of the

period of observation. Between market ripeness and full ripeness

considerable growth took ])lacc, there being an increase in both water

and solid content and in reducing sugars and sucrose.

SHIPPING PEACHES.

As a result of experiuients in ship])ing fruits to Winnipeg, J. B.

Re5Tiolds states " that the best possible results were secured when the

fruit for shipping had been left on the tree until it had attained its full

size. It was jMcked while still firm, but before the yellow tints, sig-

nificant of ri])eness, l)egan to ap])ear.

IT. M. Striugfellow calls attention'' to the sj^ecially good keeping

((uality of peaches grown in sod orchards. He sent peaches from

Texas to Richmond, Va., Rochester, N. Y., and Harrisburg, Pa.,

«Ne\v Mexico Sta. Bui. 39.

t>\J. S. Dt'pt. -Vgr., Hurt'im oi (.'iK-iuistry Hiil. !t7.

'•Ontario Agr. Rov., 17 il904), No. 3.

d Texas Farm and Kaiidi, 24 (1905), No. 38.
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where they arrived in perfect condition, without refrigeration. One

shipment to Rochester, N. Y., was returned to Texas without ice,

reaching there in good condition. Powell and Fulton, of this Depart-

ment, as a result of their investigations,'* state that in shipping

peaches pickmg must be done carefully to prevent all bruising. The

fruit should be fully grown and well colored, but firm when picked.

It should be transferred from the orchard to the cars or the storage
room as soon as possible after removal from the trees. If picked in

the morning it may be 20° F. cooler than if picked later in the day,
and unless artificially cooled should be placed on the cars before losing

this cool temperature.
It was found that if peaches are cooled quickly to about 40° F.

before, being loaded into refrigerator cars they will carry to the most

distant northern markets without loss, while if the peaches are picked
and sent from the orchard to cars cooled in the ordinary way with ice,

as much as 30 per cent of the layers in the upper part of the car may be

spoiled. Much of the losses in transportation of peaches can be over-

come if the temperature of the fruit is reduced quickly after picking.
In shipping peaches to Paris, Mr. Wright, of Delaware,^ was most

successful when the peacljes were picked green, then wrapped in

tissue, then cotton, and fuially in blotting paper, and shipped in

6-basket carriers. Peaches shipped by West Virginia growers" to

England gave much larger net returns than when shipped to New
York.

COLD STORAGE OF PEACHES.

The freezing of the juices of different varieties of peaches was found

by the Ontario Agricultural College
"^ to vary between 29.3° and 30° F.,

from which it is calculated that the freezing point of the fruits them-

selves would be if anything lower than this.

Peaches are .not usually stored for any length of time. Stormg
may be of use as a temporary measure to prevent or avoid a glut in

the market, or to fill in the gaps between the crops of different regions.
The investigations of Powell and Fulton ^ show clearly that it is not

profitable to put peaches into cold storage for any length of time

under any circumstances, unless the condition of the fruit and the

storage conditions are most favorable. "In normal ripening the

peach passes from maturity to decay in a few hours in hot, humid
weather. The aroma and flavor are most delicate in character and
are easily injured or lost."

" U. S. Dept. Agr., Bureau of Plant Industry Bui. 40.

b Agr. Gaz. X. S. Wales, 12 (1904), Xo. 1.

-West Virginia Sta. Bui. 82.

fi Ontario Agi-. College and Experimental Farm Rpt. 1!)0:], ]>. 13.

« U. S. Dept. Agr., Bureau of Plant Industry Bui. 40.
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In storage experiments Iruit that was highly colored and firm when

picked and placed in the storage house kept in prime commercial

condition from two to three weeks at a temperature of 32° F. For

this length of time the quality of the fruit was retained, and it stood

up well for two or three days after removal from storage, depending

upon weather conditions. After three weeks in storage, however, the

quality of the fruit deteriorated, though the peaches in appearance
were firm and bright. \^Tien the fruit was mellow when placed in

storage it deteriorated more quickly both during storage and after

withdrawal. If um-ipe, it shriveled considerably. ^luch less favor-

able results were secured in storing at a temperature of 36° and 40°,

respectively.

The best packages for long storage periods seemed to be 20-pound
boxes in which the circulation of air was restricted. Wrapping the

fruit proved a great protection against bruising in transit.

Bigelow and Gore made a special study of the effect of storage on

the composition of market ripe peaches." One lot was kept in ordi-

nary room temperature (77° to 86°), another in a temperature of 32° F.,

and a third lot in a common refrigerator (54° to 59° F.). By stormg
at ordinary room temperature marked changes occurred within two

or thi-ec days. Those stored at 32° F. changed much more slowly.
At the end of three or four wrecks, however, the flesh began to discolor

and lose flavor. The changes in the composition of the })eaches

stored in the common refrigerator were intermediate between those

stored at summer temperature and those in cold storage. In other

experiments the rate of ripening of green peaches was not markedly
more rapid than that of more matured fruit.

From experiments reported by A. H. Benson/' he concluded that

only solid flesh clingstones can be kept in a salable condition for more
than a month. French experiments also indicate that from thirty-

five to forty days represents the life of the peach in cold storage.'^

COMPOSITION OF PEACHES.

The composition of the twigs, butls, and blossoms of peaches and of

the entire jrreen fruit at two different stay;es of <rrowth and at maturitv

was determined by the Delaware Station.'' At the time of taking the

fii'st sample of green fruits, 100 fruits on the average weighed 2.2 pounds.
At the next sampling 6 pounds and at maturity 2S.6 pounds.. The

following table shows the sugar, starch, and fertilizing constituents of

the different parts on the diflVrent dates of examination:

aU. S. Dept. Agr., Bureau of Chemistry Bui. 97.

bAgr. Gaz. N. S. Wales, 4 (1893), No. 11.

c Dc la conservation des fruits par les proc6d<f's bases sur Ti'inpldi <lu fmid. Paris:

Librairio ot Iinpriincric Ilortir-olcs. 1003.

d Delaware Sta. Rpl. 1902, p. 87.
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^inalijses of Iwiys, buds, blossoms, and J mi il of peaches.

Natural state.

Part and date (if cutting, 1902.

Twigs, March 2.5

Buds, March 2(i

Blossoms, April 24-25. .

Entire peach, June «...
Entire peach, June 28. . .

Entire peach, August 2.')
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. Accordiiiji; to investigations of the Montana Station" salicylic acid

is normally present in fresh peaches as well as in many other fruits in

yery small quantities. The exact amount in the case of peaches was
not determined.

JUDGING PEACHES.

The following scale of points for judging peaches is suggested by
F. A. Waugh:'' Form 15, size 10, color 20, uniformity 20, quality 15,

freedom from blemishes 20. Total 100.

CANNING.

Some data haye been accumulated at the stations on the canning of

peaches. At the southern California Culture Substation '' a test was
made of canning peaches. Six boxes of Yellow Tuscany Cling, Cali-

fornia Cling, McDeyitt Cling, Runj^on Orange Cling, Sellers Cling, and

Nichol Orange Cling were assorted and sent to a cannery and jiut

through the process with the regular pack of other fruits supplied by
local growers. At the end of the season the cans were opened and the

fruit examined with reference to the appearance of the fruit as to

color, absence of red at the pit, firmness of flesh, and clearness of juice.

The results, as determined by the best local experts, were as follows:

Sellers Cling and Yellow Tuscany stood first in firmness, absence of red at the pit, and

color. Yellow Tuscany stood first in clearness of juice; McDevitt Cling stood second

in this respect, and the other clings were considered decidedly inferior to the above as

canning peaches, not only in quality, but in firmness and appearance. California

Cling had the greatest numl)er of split pits; Nichol Cling and McDevett came next in

this regard. Sellers Cling was entirely, and Yellow Tuscany was, practically, free from

split pits.

Yellow Tuscan}' is considered a yery j^roductiye variety. Lovell is

regarded as the most promising of the yellow freestones for canning or

drying.
At the Canachi Kxperimental Farms'^ the varieties of peaches in

order of preference for canning purposes were, late Crawford, followed

by Smock, Longherst, Wager, and Early Crawford.

At the Loiusiana stations ^ when high-grade peaches or pears were

put in .3-poun(l cans and nl)out \\ pounds of sugar used for the sirup

in each dozen cans the cost of labor and material with a cheap can-

ning outfit for a day's labor was as follows: Labor $5.40, 400 3-pouiid
cans at 3 cents each $12, 50 pounds sugar $3, total, $20.40. The

output was 400 3-pound cans. This grade of goods sold for $1.75 per
dozen cans. When peaches were put up without sugar, using simply

a Montana Sta. Bui. 38.

t Western Fruit Grower, 11 (190.3), No. n. [>.
I.

c California Sta, Rpt. 1898.

«iCana(hi Experimental Farms Rpt. 189(i, p. Itil,

'Louisiana Stas. Bui, 81.
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clear water, the same grade sold as pie peaches and brought $1 per

dozen cans. One bushel of peaches on the average filled only 16

3-pound cans, while a bushel of pears filled on the average 24 3-pound
cans. It cost as much to put up one as the other and they sold at

about the same price, grade for grade.

PROFITS.

The costs and profits from each culture were studied at the Missis-

sippi Station °' in a 6-acre orchard made up of 94 per cent of Elbertas.

The cost of the trees and the expense of preparing the land and plant-

ing was $66.75, and the care of the orchard up to the time the trees

came in bearing $270, making a total expense of $336.75, up to the

bearing period. The culture of sweet potatoes and peas between the

rows during this period brought in a total of $390, thus paying the

entire cost of the orchard and leaving a profit of $53.25, which may
be regarded as good rental value of the land for three years, at the

end of which time the orchard was ready for fruit bearing. For the

next rour j^ears the average returns from the orchard were $104.16

per acre and the amiual expense of caring for the orchard $30 per

acre, leaving a clear gain of $74.16 for each acre during four years.

A New Jersey peach grower, S. B. Yoorhees, states,'' as a result of

fifteen years' experience, that in an orchard of 25 acres containing

3,000 bearing trees the number of baskets marketed has averaged

5,160 annually, the gross receipts for the same $2,800, the average cost

of baskets, picking, carting, and marketing 25 cents, and the average
net receipts 290- cents per basket.

LITERATURE.

A large number of the experiment stations have published practical

treatises on peach culture with reference to local conditions. These

treat as a general thing very fully of the details of peach culture,

including control of insect and fungus diseases and descriptions of the

varieties best suited for difl^erent purposes. Among the more impor-
tant of these are: Canada Central Experimental Farm, Bulletin 1,

new series; Georgia Station Bulletin 42; Maryland Station Bulletin

72; Michigan Station Bulletin 103; Missouri Station Bulletin 38;

Missouri State Fruit Station Bulletin 12; New Jerse}' Stations Bulle-

tins 133 and 197; New Mexico Station Bulletin 30; New York Cor-

nell Station Bulletin 74; North Carolina Station Bulletin 120; Ohio

Station Bulletin 170; Pennsylvania Station Bulletin 37; Texas

Station Bulletins 39 and 80; West Virginia Station Bulletin 82; U. S.

Department of Agriculture Farmers' Bulletin 33; separate from the

Yearbook for 1902, entitled Cultivation and Fertilization of Peach

a
Mississippi Sta. Bui. 93. & Proc. New Jersey Hort. Soc. 25, 1900.
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Trees; Division of Poiiiolog}* Circular 3, entitled Notes on Fruit
Culture.

A practical handbook on the cultivation in Great Britain of peaches
under glass and out of doors against walls has also recently appeared.
The work is entitled "The Book of the Peach," by H.' W. Ward,
London; Walter Scott Pub. Co., Ltd., 1903, pp. 113, pis. 1, figs. 28.

CONCLUSIONS.

Among the more important facts which seem to have been brought
out in the experiments herein reported may be mentioned the

following:
The peach normally makes about four-fifths of its wood growth

by midsummer. Cultivation for the sake of the tree should, there-

fore, be done early in the season. By the end of July the flower

buds begin to form in the South, and in the North by September.
Dormant, well-ripened flower buds will stand a temperature many

degrees below zero, when less mature buds may be killed by even
zero weather. There is a marked difference in the hardiness of dif-

ferent varieties, those of the Peen-to race being the tenderest and
those of the Persian race the hardiest.

The pistil of a flower bud is the first to show injury from freezing,

takmg on a brownish or blackened appearance. The buds swell and
blossom when conditions above the ground are favorable. Bloom-

ing is in a large mea.sure independent of root action. Early varieties

generally bloom later than late varieties. Peaches appear to be

Cjuite generally self-fertile.

In localities where flower buds are normall}" killed by cold a crop
can generally be secured by laying down the trees on the aj^proach
of winter and protecting with a light coA^ering until danger from
frost is past in spring.

Whitewashing is a cheap method of retarding tlie s\\ elling of fruit

buds in the winter and delaying blooming in the spring.
Winter injury is most severe in orchards or individual trees of low

vitality induced either by lack of cultivation or fertilizers, the attacks

of insects or diseases, overbearing, poor physical condition of the soil,

drought, exces.sive moisture, etc.

A mulch of weeds, grass, cover crops, manure, etc., greatly lessens

the winter injury over that in orchards on bare ground. To avoid

winter injury to the greatest extent such thorough cultural practices
nnist be maintained as will keep the trees in a vigorous, thrifty con-

dition all the time. The fertilitv and vegetable matter of the soil

must be niaintahied bv the addition of manure or tlie growing of

cover crops, and spraying to control insect pests and fungus diseases

must be thorough and unremittent.
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It is difRcult to tell by the examination of fruit trees the extent

of ^nj winter injury. Trees which, examined in the winter, seem

to be dead beyond doubt frequenth^ recover. The best treatment

for old trees appears to be medium pruning
—

cutting back the limbs

into 2 or 3 year-old wood. Much more severe pruning may be

practiced with ^^oung trees than with old ones. Good cultivation

and light fertilizing should follow to help the trees overcome the

mjury.
The peach normally should be pruned back each spring from one-

half to two-thirds of the previous season's growth, otherwise trees

with bearinor wood far out on the ends of the branches and naked

trunks below will be produced. When the fruit buds are winter-

killed, advantage should be taken to prune more severely in order

to keep the tree in a compact form, with the fruiting wood near the

ground. Old trees ma}" be rejuvenated by severely pruning back

part of the limbs each jesLV.

Seedling peach trees are best for nursery stock. Sand cherry

(Prunus hesseyi) is a good dwarfing stock. On alkali soils plum
stocks appear to give better results than peach stock.

In transplanting nursery stock to the orchard the roots may be

profitably pruned back from 5 to 8 inches in length and the trunks

left from 1 6 to 24 inches long.

The peach orchard should be so treated that the wood and buds

will be thorough!}' dormant when winter sets in. Cover crops other

than the legumes planted in midsummer seemed to favor early ripen-

ing of the wood. In dry regions the cover crop should be one that

will stand up during the winter, catch and hold the snow, and also

be killed by the first fall frosts so that all the moisture of the soil

may be left for the use of the tree during the winter.

Trees on high land appear to ripen up earlier than those on low

ground.
Winter irrigation seems to be a desirable practice in some of the

more arid Western States.

Peaches require as heavy fertilizing as wheat. They may be prof-

itably fertilized when planted on land that would normally yield 40

bushels of corn per acre. The profitable bearing age of the orchard

may be prolonged several years by the use of fertilizers. Peaches

draw specially heavy on the nitrogen and potash of the soil.

Thinning peaches is a desirable commercial practice in seasons

of great abundance. It should follow thorough cultivation, manur-

ing, and spraying. The benefits arise primarily from the larger
amount of fancy and first-class fruit. Thinned trees appear also

to develop more fruit buds than unthinned. Much of the thinning
can be done by spring pruning, either before or after the fruit is set.

294b—07 28
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Six to 10 inches apart is close enough for the fruits to remain on the

branches.

Peaches for market should be left on the tree until the}' have
attained full size and are well colored but still firm. They ship best

if cooled before putting on the cars. Thus harvested, carefully

handled, and placed in cold storage at 32° F. in small packages they

may be safely kept for three weeks, after which the quality rapidly
deteriorates.

A bushel of peaches will fill on the average 16 3-pound cans.

O
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