Historic, archived document

Do not assume content reflects current
scientific knowledge, policies, or practices.



Yearbook U. S. Dept. of Agriculture, 1901, FRONTISPIECE.

J. STERLING MORTON.
SECRETARY OF AGRICULTURE, 1893 TO 1897.
|Born ApRiL 22, 1832; Dieo ApriL 27, 1902.]



YEARBOOK

OF THE

UNITED STATES

DEPARTMENT OF AGRICULTURE.

{0
L O e o =L

ANAN NSNS

WASHINGTON:
2 GOVERNMENT PRINTING OFFICE,
1902.



[Cuoaprer 23, Stat. at L., 1855.]

[AN ACT providing for the public prmtmg and binding and the distribution oI pubhc documents.]
* * ® *

Sectlon 78, paragraph 2:

The Annual Report of the Secretary of Agriculture shall hcreafter be submitted
and printed in two parts, ag follows: Part One, which shall contain purely business
and executive matter which it is necessary for the Secretary {o submit to the Presi-
dent and Congress; Part Two, which shall contain such reports from the different
Bureaus and Divisions, and such papers prepared by their special agents, accompa-
nied by suitable illustrations, as shall, in the opinion of the Secretary, be specially
suited to interest and instruct the farmers of the country, and to include a general
report of the operations of the Department for their informnation. There shall be
printed of Part One, one thousand copics for the Senate, two thousand copies for the
House, and three thousand copies for the Department of Agriculture; and of Part
Two, one hundred and ten thousand copies for the use of the Senate, three hundred
and sixty thousand copies for the use of the House of Representatives, and thirty
thousand copies for the use of the Departinent of Agriculture, the illustrations for
the same to be executed under the supervision of the Public Printer, in accordance
with directions of the Joint Committee on Printing, said illustrations to be subject to
the approval of the Secretary of Agriculture; and the title of each of the said parts
shall be such as to show that such part is complete in itself.
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PREITACKE.

The Yearbook of the Department of Agriculture for 1901 contains
no unusual features calling for special mention. It was recognized
last year that the Yearbook has assumed a somewhat inconvenient
size, yet, notwithstanding this recognition, the volume for 1900 was
the largest of the series, containing 888 pages. The desirability of
reducing this bulkiness has not been overlooked this year, and,
although the present volume will contain, besides the Appendix and
the Report of the Seceretary, thirty-three articles, as against thirty-one
last year, the number of pages will be slightly less. In the number
of miscellaneous articles and plate illustrations, however, it exceeds
most of its predecessors.  As usual, the Annual Report of the Secre-
tary, with which the book opens, gives the general review of the
operations of the Department for the year, as is required in order to
comply with the law. Including this report and the thirty-three mis-
cellancous articles, there arc 608 pages of printed matter, the remainder
of the volume consisting of the Appendix and the Index. The illus-
trations include 91 plates (18 of them colored) and 52 text figures. .

In accordance with the clearly understood views of the Secretary,
the original articles contributed to the Yearbook are mainly general
in character and of general application, though some treat of subjects
which have been of special bencfit to particular sections, and all are
thoroughly representative of the varied scientific work conducted by
the Department.  Thirty-one of the articles are contributed by per-
sons actually engaged in the Department work; of the other two,
one is contributed by an investigator indirectly conneccted with the
Department as an officer of a btate cxperiment station, and the second,
by a gentleman who for many years was a member of the for OSU)
force of the Department, and who is at present engaged in the same
line of investigations in another Department of the Government.

The work of the Department during recent years has assumed such
varied proportions and covers so many independent lines of inquiry as
to make it well-nigh impossible to comprise, within the limits of a
single Yearbook, articles representing each of these lines of inquiry.
Taken as a whole, however, the contributions to the present volume
very fairly represent the wide scope of the work carried on in the
Department. ]

The recent death of Hon. J. Sterling Morton, Secretary of AgricuL
ture from March 7, 1893, to March 53,1897, makes eminently appropriate
the use of his picture as a frontispiece to this volume, and it has been

so used by order of the present Secretary.
3



4 PREFACE.

The cffort to make the Appendix a most useful, if not an indispen-
sable work of reference for the farmer, which will of itself make the
Yearbook a valuable addition to every farm library, has been main-
tained this year. Want of space makes it impossible to increase the
number of pages devoted to this part of the work, and consequently
the enlargement of its scope and additions to the information it con-
tains necessitate a constant epitomizing. The Appendix of the present
volume has been carefully revised and several interesting features
have been added. The directory of officials interested in agriculture
as the representatives of National and State governments and associa-
tions is more complete, and includes a number of new addresses.

The reviews of weather conditions, insect ravages, plant diseases,
forest and forage conditions, fruit growing, irrigation, and road build-
ing have been prepared in the several Divisions of the Department
having charge of those features. Where this work has been done by
one person the name is now given as in the other articles of the Year-
book; for the matter is wholly original and is believed to represent as
much effort and care as any other part of the book.

The statistical tables in the Appendix follow the rearrangement
adopted last year, so that all statistical information upon any given
crop appears on consecutive pages. The change from the old form
seems to have met with general approval.

So.far as practicable the reports of the Twelfth Census upon special
crops and agricultural industries have been presented in the form
deemed to be best adapted to the requirements of the Yearbook and
easy use by its readers. Among the tables so adapted are those on
tobacco, bees and honey, and poultry and eggs. The figures for crops
heretofore regularly reported by the Division of Statistics have been
subject to some modification, in accordance with new information
secured by the Twelfth Census, but a complete readjustment has not
been possible, owing to the necessary revision by the Census Bureau of
its own figures. The main reliance in compiling the statistics for these
more important crops and for farm animals has been the reports of the
correspondents of this Department, and conservative action is advisable
in revising these reports to agrec with figures from the house-to-house
canvass of the Census; for the student’s comparison of statistics as pre-
sented from year to year in the Yearbook must involve, for most years,
figures furnished by these correspondents, and not Census figures.

Attention is called to the table on time of planting for important
crops and the table on the weight of the bushel, in the hope that cor-
rections may be secured in the first case and uniformity promoted in

the second.
Geo. Wwm. HiLL,

LEditor Yearbook.
WasningTon, D. C., Hay 9, 1902.
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YEARBOOK

OF TIIE

U. 8. DEPARTMENT OF AGRICULTURE.

REPORT OF THE SECRETARY.

To ToE PRESIDENT:

The Department of Agriculture has reached farther into sympathy
with the industries of the people during the past year. It has identi-
fied itself more intimately with the experiment stations of the several
States and Territories and what pertains to the interests of their peo-
ple. It has gone farther in foreign lands to find many things that will
be valuable to our producers. The grouping of related sciences into
Bureaus has economized time and contributed to efficiency. The
process could be advantagcously extended to other Divisions and
Offices that are growing beyond their present environment.

The cducation of student assistants and scientific aids in their several
specialties goes on satisfactorily under the scientists in charge, giving
promise of high cfficiency in the future personnel of the Department.

NEW BUILDING NEEDED.

The growth of the Department causes continual overflow into rented
buildings that now cost over $10,000 a year. This, and the danger of
loss by fire of material that has been accumulating for years and could
not be replaced, induced the Congress to appropriate $5,000 at its last
session to provide for the sclection of an architect and plans for a new
building, which has been done with the cooperation of the Architect
of the Treasury, under whose direction a commission was selected to
pass upon the drawings, consisting of Messrs. D. H. Burnham, C. F.
McKim, Augustus Saint Gaudens, F. L. Olmsted, jr., and James Knox
Taylor, and a report upon the action taken will be submitted to the
two Houses of Congress at an early date.

OUR DUTY TO NEW POSSESSIONS.

The extension of American jurisdiction over islands in the Tropics
brings new problems to the student of agricultural science. We huy

annually over $400,000,000 worth of the products of foreign ficlds,
9



10 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE.

one-half of which will, at no distant period of time, be grown in the
United States; -the other half is the product of such climates as prevail
in our new island possessions. 1t is the privilege and duty of the -
Department of Agriculture to teach the people of those islands to pro- -
duce what we now buy from tropical countries, that they may have
incomes to help toward their growth in all desirable directions.

The topies discussed in the reports of the Bureaus, Divisions, and
Offices of the Department are indicated in the following brief para-
graphs: '

SUMMARY.

Tar WeaTner.—The Weather Bureau has established cooperation
with Europe in the interchange of weather forecasts. The farmer in
the country is receiving his weather forecasts with his mail through
rural free delivery. Progress is being made in perfecting wircless
telegraphy.

ANmvMAL INDUSTRY.—Our animals are the healthiest in the world,
and the people at home and abroad are protected by the inspection of
meats in 51 cities and 156 abattoirs. Exports of animals and animal
products amount to $253,000,000. Imported animals are inspected.
Animal diseases are being eradicated by serums and vaccines sent out
from the Department. State restriction of interstate traflic in live
stock is in the courts.

Prant InpusTrRY.—The diseases of cotton and other plants are being
investigated. Plant breeding to obtain forms that will resist disease
and be better adapted to new and changed conditions is being success-
fully carried on. A new method of cultivating and distributing the
seeds of bacteria that cooperate with leguminous plants in developing
nitrogen has been discovered. Antidotes for many poisonous plants
have been found. Improved methods of curing grass seeds have been
put in operation. Experiments with clover seeds show the superiority
of the American over the forcign kinds. Tropical agriculturc is being
studied and the people of our island possessions are being taught bet-
ter methods of growing coffee and other plants. The improvement of
grasses on the Western ranges is being studied. Cooperation is had
with most of the experiment stations about the country. Markets for
our fruits are being successfully opened in foreign countries. The-
hop, prune, and other industrics of the Pacific coast are being helped
by the Department’s investigations and importations. The Arlington
farm is being brought into condition for use. Satisfactory results are
being obtained from tea cultivation. Macaroni wheats are being suc-
cessfully grown in our semiarid localities. Superior barleys for com-
mercial purposes have been introduced. Egyptian cottons are being
successfully grown, and the importation of the date palm has been a
success. The Congressional seed distribution has been reorganized.

SorLs.—The Bureau of Soils is a necessity to find suitable soils for
the new plants introduced, as well as the soils most suitable for our
staple crops. Sumatra tobacco is being successfully grown in the
Connecticut Valley and in Florida. Experimentation is being con-
ducted in Pennsylvania in the growing of Havana filler tobacco, and
this will be extended to Ohio, Texas, and the island posscssions. The

growers of the several fruits, table vegetables, and sugar beets, both - .
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East and West, are being helped by the finding and mapping of suit-
able soils.  Soil surveysare of benefit to Western irrigated districts.
State organizations are cooperating in soil investigations, and these
will be extended to the island possessions to help them in producing
what can not be grown in the United States. Ixtensive areas of alkall
lands in the mountain States are being reclaimed in cooperation with
the Burcau of Soils. New processes of tobacco fermentation avoid
losses by black rot.

CreMisTrY.—The composition, nutritive value, and adulteration of
food products are inquired into, and extensive work is done in the
study of food preservatives. Much work has been done in the inves-
tigation of the adulterations of imported food products, and the results
will soon be given to the public. The chemistry of woods is studied
in cooperation with the Bureau of Forestry. A special study is made
of the problems relating to sugar-producing plants. The physical and
chemical study of road materials is now established in the laboratory.
Work is done in the laboratory of this Bureau for all Departments of
the Government.

Forestry.—The study of forests, forest fires, forest grazing, com-
mereial trees, lumbering, and forest products for the Federal and
State governments and for private individuals is included in the
work of this Bureau. Tree planting for wood lots, shelter belts, and
commercial plantations is a prominent feature. Assistance is given
to the Interior Department in the study of the scientific work of the
forest reserves. This Burcau is getting into close touch with all
the forest interests of the country. Over 52,000,000 acres of forest
lands throughout the United States are under its consideration. Com-
mercial lumber companies in all parts of the country are asking help
in the managementof their properties. An Appalachian forest reserve,
to protect the headwaters of important Southern streams, is recom-
mended. Investigations to improve the methods of turpentine
orcharding are being conducted.

ExpERIMENT STATIONS.—Inquiry shows that the experiment stations
of the several States are working in the interest of their respective
localities. Satisfactory progress is being made and the States are more

liberal in helping the stations. The Department of Agriculture is coop-

erating extensively with the statipns. Satisfactory reports come from
the work in Alaska, which the people there are appreciating. Prog-
ress is being made in the establishment of experiment stations in
Hawaii and Porto Rico, and there is much need of a beginning in the -
Philippines.  Improvement is suggested in agricultural education.
The farmers’ institute work might be assisted. Interest grows in the
study of the nutrition of man. Economy in the feeding of the human
family would promote health and save money.

Irrigation.—The irrigation laws of the States have been studied
and investigations made of the methods by which water is conserved,
distributed, and used. The titles to water should be better understood
and the disposal of water should be safeguarded. The Department’s
investigation is suggesting the enactment by the Statés of new and
more intelligent legislation. The people interested should sanction all
innovations, and they should he helped to do what localities ean not
do. Extensive irrigation works, such as the damming of large rivers,
should be built by the Federal Government.
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E~xtomorocy.—This Division has completed its work with the fig-
_ fertilizing insect and has written up its history. Probably 75 tons of
figs fertilized in this way will be put on the market this year. The
original home of the San Jose scale has been found, after long investi-
gation in the Orient, to be in northern China. The beetle that preys
upon it is being brought in considerable numbers to the United States
for distribution to orchards. The scale was found near the Great
Wall, where no foreign nursery stock of any kind had ever been intro-
duced. Its natural enemy keeps it in such check there that the native
fruits grow successfully. After cight years of effort success has heen
reached in the introduction into the United States of a caterpillar from
Italy that preys upon the black scale, a serious enemy to olive and
citrus trecs in California. This scale is a native of the region from
which the caterpillar has been introduced, and along the shores of the
Mediterrancan the latter keeps the scale in subjection. A beetle has
been introduced from Hungary that is a natural enemy to several
destructive plant lice which have been accidentally imported into this
country from Europe. A fungous discase of grasshoppers has been
imported from South Africa and experimentally used in different
parts of the United States through the summer of 1900-1901. In
some localities it appears to have taken hold successfully.

Other work of this Division may be summarized as follows: During
the past year the insects affecting the violet, the rose, and other orna-
mental plants have been studied. Work has been done in cooperatzon
with the Burcau of Soils looking to the eradication of mosquitoes. A
study of flies has indicated the importance of these creatures in the
carriage of internal diseases. Systcmatic work is being projected to
deal with the cotton-boll weevil of Texas.

Pusric Roaps.—This Office studies the condition of the roads, pub-
lishes information with regard to their improvement, the obstacles in
the way, and the best means of securing better highways. Object-
lesson roads have been built in nine States during the past year. The
laboratory for testing the chemical and physical properties of road
materials, conducted under the direction of the Burcau of Chemistry,
has been in successful operation during the year. An agent of the
Department is located in each of four geographic subdivisions of the
_United States to study and report upon local conditions.

PusricaTrons.—The work of this Division affords a fair reflex of the
activity of the Department. During the year 1901 there were issued
606 publications, aggregating ncarly 8,000,000 copics. Of these,
3,345,000 were Farmers’ Bulletins. _The Yearbook of the Department
continues to be in great demand. Many of the Department’s agents
throughout the country receive no compensation except copies of our
publications. A larger number of the Ycarbook should be assigned
to the Dcpartment. The publications of this Department are in
demand among the people. The agent who sells governmental docu-
ments shows that during 1901, 24,127 copies of publications from this
Department were sold, as against 9,458 from all other Departments.
Congress at its last scssion greatly increased the number of Farmers’
Bulletins to be printed and furnished to Members. A sufficient amount
of money for their publication and distribution was not appropriated.

Forriey MarkrTs.—Agriculture contributed conspicuously to the
expansion of American commerce during the past year. The highest
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record attained in the exportation of agricultural products previous to
last year was surpassed by more than $90,000,000 for the-fiscal year
1901, when a value of over £930,000,000 was reached. Fully 65 per
cent of domestic merchandise sent abroad during that year originated
on the farm. The most important foreign markets for our surplus
products are in the United Kingdom, Germany, France, the Nether-
lands, and Belgium.,  We sent to Cuba, Porto Rico,and the Philippine
Islands in 1901, §18,600,000 worth of exports, being about 53 per cent
of their receipts in those islands. They are increasing in Porto Rico
and the Philippines and declining in Cuba. Our imports from these
three island groups increased from $36,162,000 in 1900 to $48,600,000
in 1901, the bulk of the gain being in the imports from Cuba. Of the
$70,000,000 worth of domestic merchandise cxported from the Pacitic
coaslt during the fiscal year 1900, $45,000,000 worth consisted of farm
produce.

Lisrary.—We have the most extensive agricultural library in the
country. Four thousand books and pamphlets were added during the
past year. Reference lists with regard to publications on land drain-
age, tobacco, ete., have been prepared.  The constantly broadening field
of investigation makes increased demands upon the Library, and it is
necessary that our scientists have access to the work done at home and

abroad. The agricultural colleges and experiment stations are draw--
" ing upon the resources of the Library to assist them in special work.
An increased appropriation to permit of the engagement of scientific.
aids in library work is much needed. The Library room, like the other
quarters of the Department, is entirely inadequate.

Accounts AND DispurseMENTS.—Congress appropriated 3,303,500
for the Department for the fiscal year ended June 30, 1901. Final
payments will amount to about $3,200,000. Owing to inadecuate
accommodations in the Department proper, our rentals for outside
buildings for the fiscal year 1902 will exceed $10,000.

Biorocrcar. SurvEY.—This Division is engaged in mapping the
boundarics of the natural crop belts of the country, and aims to furnish
the American farmer with lists of crops likely to succeed in different
partsof the country. The work has been done in Texas and California to
a great extent during the past season.” A fiber plant has been discovered
that grows over 20,000 square miles of land in Texas, and the Biologist
thinks that the fiber of this plant may take the place of over $12,000,000
worth of the fiber of other species of agave annually imported, mostly
from Mexico. The fog zones of California mostly run north and
south, owing to the trend of the mountains, and interesting deduc-
tions for fruit growers are reached. The prairie dog of the great
plains that stretch from Montana and the Dakotas into Texas is increas-
ing rapidly, owing to the destruction of its natural enemies, to the seri-
ous injury of pasture grasses. Field experiments are being conducted
looking to its destruction.

Observation of birds in southern California shows that two of them
feed extensively on the olive.scale. The large blackbirds of southern
Texas that feed on crayfish which cut the rice plant and on the cab-
bage worm have been slaughtered in great numbers for the millinery
trade. These studies in ornithology have a direct bearing upon crop

roduction. Farmers’ Bulletins on these topics are being distributed
In large editions. This Division is charged with the supervision of
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matters relating to game protection and introduction and executes the
Lacey Act. It gives permits for the importation of birds and super-
vises their movement in interstate commerce. This service will he
cxtended to Hawaii in the coming year. More liberal appropriations
are required to carry on the valuable work of the Biological Survey.

StaTistrcs.—The Division of Statisties has 250,000 reporters located
throughout the United States, who furnish facts monthly regarding
the crops. Its work consists in the preparation of reports relative to
the principal products, the condition and prospects of the crop dur-
ing the growing season, and the quantity, quality, and disposition of the
product harvested. There is urgent necessity for extending this work
to other products, such as live stock, fruits, sugar, rice, ctc. Agents
are already organized to collect the facts, and only the addition of a
sufficient number of compilers to collate and analyze these facts is nec-
essary to the extension of the work. Negotiations with foreign gov-
ernments, looking to the telegraphic interchange of erop reports, have
-been undertaken. The statistician has had marked success in estimat-
ing the cotton and other crops during the last few ycars.

WEATHER BUREAT.

'NEW OCEAN FORECASTS AND INTERNATIONAL COOPERATION.

An important extension of the forecast work of the Weather Bureau
has been made during the year. By an arrangement with the secre-
tary of the meteorological office at London, kngland, the transmission
by cable from London to Washington of meteorological reports from

-certain points in the British Isles and on the Continent of Europe, and
from Ponta Delgada, Azores, was begun December 18, 1900. These
reports, with obscrvations from Nassau, Bermuda, and Turks Island,
have been regularly published on the daily weather maps issued at
Washington, Baltimore, Philadelphia, New York, and Boston, together
with forecasts of the force and diréction of the wind and the state of
the weather for the first three days out of steamers bound east from
American ports.

The Atlantic forecasts, which are based on the American, Atlantic,
and European telegraphic reports, were begun January 7, 1901, and
on June 1, 1901, they were made a part of the regular general night
forecasts issued at Washington. In a number of instances, when
storms of marked strength were passing ecastward off the American
coast, forecasts were issued of the character of the weather which
would probably be experienced by steamers leaving European ports
westward bound, and by an arrangement with Lloyd’s, of London,
these advices have been cabled to England.

In addition to the daily forecasts of wind and weather and special
storm warnings, predictions of fog have been issued when conditions
favorable for fog development have been indicated in the steamer
tracks west of the fiftieth meridian. Reports from trans-Atlantic
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steamships show that these forecasts and special warnings have been
well veritied.

In November, 1900, arrangements were made with Portugal to
receive reports from the meteorological observatory at Ilorta, in the
Azores.  Observations are now regularly received by cable from that
place, and they are of much value in the work of forecasting the move-
ments of storms on the Atlantic Ocean.

THE GALVYESTON HURRICANE,

The principal storm of the year was the West Indian hurricane
which devastated Galveston, Tex., September 8, 1900. This was one
of the most destructive storms on record. Upward of 6,000 human
lives were lost, and property to the estimated value of $30,000,000 was
destroyed.

The wisdom of Congress in appropriating for the establishment of
weather stations in the West Indies was well demonstrated by the
warnings that were issued well in advance of this storm, from the time
of its inception in the Caribbean Sea to its arrival at Galveston, and
thence throughout its course to the Great lakes and onward to the
Atlantic Ocean.

NEW FORECAST DISTRICTS.

Three additional forecasting districts have been established and
designated as the New England district, the West Gulf district, and
the Rocky Mountain district, with headquerters at Boston, New
Orleans, and Denver, respectiyely. The last appropriation bill passed
by Congress made provision for three additional forecast officials to
e placed in charge of these districts with authority to issue forecasts
and warnings for the several States that are comprised in each district.
This system has the advantage of enabling the forecaster to devote
more time to the consideration of the predictions for each State and
of securing an ecarlier distribution of forecasts. As these forecast
officials were selected on account of their ability as forecasters for
their respective sections, it is expected that an improved service will
result.

IMPROVEMENT IN FORECASTS.

Special consideration has been given to the subject of increasing the
accuracy of the forecasts of the Weather Bureau to the highest degree
attainable, and as a means of stimulating among the employees of the
Bureau the study of the problems of weather forecasting announce-
ment has been made that hereafter marked suceess in forecasting, the
invention of new methods of forecasting, or the discovery of new facts
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or principles of marked value to the forecaster will have a special
weight in considering the merits of employces of whatever grade for
promotion.

RECENT EXTENSION OF WEATHER SERVICE.

It is a wonderful picture of atmospheric conditions that is now pre-
sented twice daily to the trained eye of the weather forecaster. In
addition to the reports from Europe, the Azores, and Bermuda, the
field embraces an area extending from the Atlantic to the Pacific, from
the north coast of South America over Mexico, the islands of the West
Indies and the Bahamas, northward to the uttermost confines of Cana-
dian habitation. It is a panoramic picturc of the exact air conditions
over this broad arca that is twice daily presented to the study of our
experts. Hurricancs, cold waves, hot waves, or rain storms are shown
wherever present in this broad area. Their development since last
report is noted, and from the knowledge thus gained their future
course and intensity is quite successfully forecast. Every twelve
bours the kaleidescope changes, and a new graphic picture of weather
conditions is shown. Nowhere else in the world can meteorologists
find such an opportunity to study storms and atmospheric changes.

CLIMATE AND CROP WORK.

The lines of work pursued in previous years by the climate and crop
service of the Weather Bureau were continued and extensions and
improvements made wherever possible. The cotton-region service has
been extended into Oklahoma and the Indian Territory, and arrange-
ments have been made for inaugurating a similar work in California,
to be known as the fruit and wheat service. ‘

FORECASTS TO FARMERS BY RURAL FREE DELIVERY.

Particular attention has been given to the distribution of forccasts
by means of the rural frec delivery. There are now in operation 365
centers, supplying an aggregate of ncarly 42,000 families in the farm-
ing districts with the latest weather predictions. This work has
. become decidedly popular, and we have had the hearty cooperation
of the Post-Office Department in making it a success. With some
additional appropriation, it is the intention to reach several hundred
thousand farmhouses with the daily forecasts and warnings during
the coming year. The value of frost and cold-wave warnings to rural
communitics is beyond cstimate, and the rural free delivery of the
Post-Office Department places the means at our command of reaching
those who can be the most benefited by these warnings.
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WIRELESS TELEGRAPILY.

The vast extent of our sea and lake coasts and the intimate com-
munication between the Weather Bureau stations of this Department,
which are distributed along these coast lines, and the vessels of com-
merce have induced me to authorize persistent and systematic experi-
mentation in etheric space telegraphy. Substantial improvements
have been made during the past year in the Department’s system.

The line of research has been divided into three classes: First, the
perfection of a more powerful transmitter, in which the energy of
radiation shall be greatly increased; second, the devising of a more
delicate recciver—one that would be positive instead of depending
upon an imperfect and variable contact, as do all systems now in use;
and, third, the perfection of a system of sclective telegraphy whereby
messages may be differentiated and only the recciver that it is desired
shall reccive the message may become responsive to the waves of
cther.

The first of these problems may be said to have been successfully
solved, and a transmitter devised capable of radiating all the energy
generated. The second is believed to be nearing a successful solution.
The third is thought to be well demonstrated theoretically, but has not
been fully tested in practice.

While there is much experimental work yet to be done before the
present system is reliable for intership communication, or before any
two systems can work within the same field without each rendering the
other uscless, such progress has been made by the Government experi-
menters that, with no interference by private systems, stations can be
successfully operated over at least 150 miles of coast line, and they
are now in operation on the North Carolina and Virginia coasts, and
soon will be instituted between the Farallone Islands and the mainland
and Tatoosh Island and the mainland, on the Pacific coast.

THE MERIT SYSTEM AND THY DISCIPLINE OF THE WEATHER BUREATU.

The merit system of the Weather Bureau conforms to the letter of
the Civil-Service law and carries its spirit to a rational and beneficent
conclusion. The dutics of this Burcau are exacting. It requires a
strict discipline to administer a service with such extensive ramifica-
tions and have cvery man at his post of duty at exactly the same
moment of time, and to do this several times each twenty-four hours,
as is necessary in the gathering and the charting of simultaneous
weather observations and in the rapid dissemination back to the coun-
try of the forecasts and warnings based upon the observations.

A system of merit and discipline has gradually become fixed in the
Bureau. Thesystem is fair.” It enables honest and eflicient officials to

2  Al901— 2
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work themselves upward without placing themselves under obligations
to anyone. It contributes to a high standard of manly character and
to efficiency in public office.

BUREAU OF ANIMAL INDUSTRY.

Our animal industry, which has been most remarkably developed
both as to numbers and values, has cxperienced great prosperity.
There has been an active market for animals and animal products at
satisfactory prices. In no other large stock-raising country have ani-
mals been so free from disease. It is the function of this Department,
through the Bureau of Animal Industry, to foster and assist this
branch of agriculture by distributing information, by protecting it
from both imported and indigenous contagion, by inspecting animals
and meats for the interstate and foreign trade, and by certifying that
exported meats are wholesome and that animals are free from contagion.

ANIMAL EXPORTS.

Under this intelligent and helpful supervision there were exported
last year animals valued at more than $52,000,000, meats valued at
more than $113,000,000, animal fats and oils valued at more than
$66,000,000, dairy products valued at nearly $9,500,000, and miscella-
neous animal products valued at more than $12,000,000. The grand
total of animals and animal products exported during the year
amounted to nearly $254,000,000.

INSPECTION SERVICE FOR EXPORT ANIMALS.

Out of a total of 459,000 cattle exported, there were inspected,
marked with numbers for identification, and certified 885,000. The
remainder were shipped in small lots from ports where no inspection
is maintained and to countries which do not require inspection. The
number of sheep exported reached about 298,000 head, and of these
228,000 were inspected before shipment. The horses and mules con-
stituted the second largest item in the exports of live animals, the
number being 116,500 and the value about $8,900,000. Of these,
nearly 48,000 were inspected and certified. There was a notable
increase in the number of cattle and sheep exported, the former being
greater than any year since 1898 and the latter the largest since 1896.
There was a decline in the exports of horses.

The inspection of steamships which is made in connection with the
inspection of export animals has been conducted with a view to secur-
ing strong and reliable fittings properly fastened to the decks, ade-
quate ventilation, alleyways sufficiently wide to enable attendants to
perform their duties in all kinds of weather, and, in general, such
arrangements and management as would insure humane treatment and
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land our animals in the best condition for market. The percentage of
loss in ocean transit has been reduced to 1.72 for horses, 0.91 for
sheep, and 0.24 for cattle. During the past year notable improve-
ments have heen obtained in the veutilation and width of alleys, and
it is believed that the losses have reached almost the lowest attainable
point. The number of clearances for vesscls which were inspected
and passed was nearly 1,000.

INSPECTION SERVICE FOR IMPORT ANIMALS.

In order to prevent the introduction of animal plagues an inspection
service Is maintained at our principal seaports and along our frontier.
Quarantine staticns have been established for animals coming from
countries where contagious disease exists. There were quarantined at
these stations during the year 559 cattle, 525 sheep, 81 swine, and 118
animals for menageries and zoological parks. There were also admit-
ted, after inspection and in some cases quarantine, over 242,000 animals
from Canada and about 100,000 from Mexico. The examination of
this vast aggregate of imported animals, amounting in all to over a
third of a million, is a most responsible task, but so far it has been
successfully conducted, and none of the exotic plagues of the domes-
ticated animals has been allowed to reach our territory. With our
enormous investment in animals that are susceptible to such plagues,
it is clearly a duty which the Government owes to our stock raisers to
maintain this inspection and quarantine with the utmost rigidity. The
ravages of the rinderpest as it is sweeping over the African Continent
should be an obhject lesson indicating the terrible destruction which
such a disease would cause among our immense herds of valuable stock.

The tremendous possibilities of loss from imported contagion sug-
gest that possibly the time has come when it might be well for us to
consider whether it would not be best for us to follow the example of
Great Britain and exclude entirely live stock from other countries.
Inspection and quarantine, however carefully and conscientiously per-
formed, are acknowledged by most countries to be only a relative and
not an absolute guaranty of protection. Should not ouranimal indus-
try have the most complete safeguards thrown around it which the
experience of the world has shown to be required for the most abso-
lute and perfect protection? In this connection, we are reminded that
some of the territory which has recently come underour flag is believed
to be infected with animal plagues and parasites unknown to the United
States, and that may work great injury if they are transported to our
soil. It would appear to be wise for such legislation to be enacted as
would provide against animals from this territory being allowed to
enter our ports, whether these animals are brought by individuals or
returning troops.
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TUBERCULIN TEST FOR IMPORTED CATTILE.

The reported increase of bovine tuberculosis in most countries, and
the losses already sustained from the disease in the United States, led
me to make an order requiring a tuberculin test of cattle imported for
breeding or dairy purposes. 'The application of this test has detected a
sufficient number of diseased animals to fully justify its adoption. In
fact; more animals have reacted than was anticipated, and in order to
save importers from heavy loss it has been necessary to provide for
this test before animals cross the frontier from Canada, and to send an
inspector to Great Britain to make the tests and rcject affected animals
before shipment. In the tests which have been made it is not believed
that any animals have been injured by the tubecrculin or that any have
reacted which were not tuberculous. The welfare of the live-stock
interests requires the continuance of this method of inspection.

MEAT INSPECTION.

The meat-inspection service has grown to proportions commensurate
with the live-stock industry. It is now maintained in 51 cities and at
156 abattoirs. Nearly 87,000,000 animals were inspected at time of
slaughter. This is an increase over the preceding year of 6 cities, 8
abattoirs, and 2,300,000 animals. Although in the aggregate a large
number of carcasses were condemned, the percentage has been ex-
tremely small. “In nearly 5,250,000 cattle inspected the condemned
carcasses amounted to only about one-fourth of 1 per cent; in 6,500,000
sheep it was about one-tenth of 1 per cent, and in 24,250,000 hogs it
was but one-third of 1 per cent.

The larger part of the inspected meat, as might be antlupated went

-into interstate commerce and was consumed in the United States, but
there were exported under Department certificates 452,830,373 pounds
of ‘beef, 894,648 pounds of mutton, and 231,144,938 pounds of pork.
The microscopic inspection of pork was maintained during the year,
but owing to the comparatively high prices in this country there was a
considerable decrease of exports in this line of products, but 35,942,404
pounds having been certified for countries requiring such inspection.

CONTROL OF INDIGENOUS DISEASES.

There are a few diseases which are more or less distributed over our
territory and which require constant supervision and control. One
of the most important is Texas or malarial fever of cattle. This dis-
case, owing to the thorough knowledge of it which has been developed
by our investigations, no longer has terror for our stockmen. The
thorough control now exercised over cattle shipments from the infected
area is an almost complete protection, but it must be kept in constant
operation to be sueeessful. Nearly 1,500,000 inspections were made
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in this service, and 45,400 cars were disinfected. It is hoped through
intelligent effort to considerably reduce the arca now infected with
this contagion.

Much attention has also been given to the repression of scabies in
sheep.  The number of animals inspected in this service was nearly
8,000,000, and over 1,000,000 were dipped in a proper liquid for the
cure or prevention of the discase under the supervision of our inspect-
ors. The effect of the regulations bearing upon this disease has been
remarkably beneficial, the number of diseased sheep reaching the mar-
kets of the country having been greatly reduced.

One of the most common discases of cattle is known as blackleg—a
malignant and fatal swelling which appears frequently in one of the
limbs, causing great discoloration of the affected parts. The only
means of combating this disease is by vaccination, and to assist our
stock raisers more than one and a half millions of doses of the vaccine
have been distributed. This is an increase of more than 50 per cent
over the previous year. The demands for this vaccine have been most
urgent, and it is evident that its preparation and distribution have
been of great benefit. The reports show that the losses have been
reduced to less than 1 per cent in affected herds, whereas formerly
they were in most cases 10 per cent or more.

«Luberculin and mallein have also been prepared and distributed to
State and other local authorities to aid them in detecting tuberculosis
in cattle and glanders in horses. The assistance thus rendered has
enabled much work to be done locally for the control of these diseases
which otherwise would not have been possible. More than 44,400
doses of tuberculin and 7,000 doses of mallein have been thus supplied.

There are several lines of work which might still be taken up with
much benefit to stock raisers in certain sections of the country. Cattle
for improving the blood of the herds of our Southern States can only
be taken there safely after inoculation with the germs of Texas fever.
The Missouri Agricultural Experiment Station has had the enterprise
to undertake the inoculation of cattle which the breeders of that State
desired to ship to the infected area, and the Texas station has also done
good work along this line. It was first shown by this Department that
such inoculation was a practicable method of prevention, and in the
interest of the large section of the South which nceds inoculated stock
and at present can not obtain it the Bureau of Animal Industry should
undertake to thus treat animals which are intended for interstate ship-
ment. - There has also been witnessed a considerable outbreak of
anthrax in the southern Mississippi Valley, and the Department has
been unable to give aid, notwithstanding most urgent appeals. This
disease may likewise be prevented by a reliable vaccine, but the
facilities and appropriations now available will not permit this work
to be undertuaken.
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PATHOLOGICAL INYESTIGATIONS.

Investigations of nummerous diseases have been in progress. Much
‘work has been done with a view to the discovery of some more effectual
method of confrolling hog cholera than has yet been devised. Tubercu-
losis has been investigated to learn more about the proportion of affected
animals which produce infected milk, and to determine whether bovine
tuberculesis is communicable to man. Other interesting and impor-
tant diseases of horses, cattle, sheep, and poultry have been investigated
in order to assist the inspection service in its work or to grant relief
in outbreaks to which the attention of the Department has been called.
In the treatment and cure of parasitic discases of sheep and of an
eruptive skin disease seriously affecting the heads of these animals,
valuable discoveries have been made, which are immediately available
for the relief of the sheep industry. Other discoveries as to the nature
" of several diseases have been made which can not be described at this
time.

STATE RESTRICTIONS ON THE INTERSTATE LIVE-STOCK TRAFFIC.

Inspection laws and regulations are enforced in a few States, which
duplicate the inspection made by the Bureau of Animal Industry of
animals which are shipped from one State to another. In addition to
the inspection, some of the States demand inspection fees which con-
stitute a serious burden on this branch of interstate commerce. This
inspection and tax is not confined to cattle which are certified by the
Federal inspectors and which are destined for the State making the
inspection, but in some cases has been applied to animals simply
shipped across the territory of a State and destined for some other
section of the country. The enforcement of such a policy is contrary
to the interests of the country as a whole, and is a reversion to the
system of taxing interstate traflic, which became so vexatious in the
period before the adoption of our Constitution. If generally sanc-
tioned by the States it would prevent the marketing of live stock from
some sections; it would absolutely prohibit shipments across the coun-
try, as from Massachusetts to California, and it would destroy much of
the usefulness of the Federal inspection and certification, which has
become of such value and which has been established by Congress to
insure fair treatment and facility of shipment to all sections of the
country. . So menacing is the present situation to the great cattle
industry of the Southwest and West that I have requested the Attorney-
General of the United States to coopcrate in bringing the matter
promptly before the Supreme Court for decision as to the constitu-
tionality of these State laws. It is a matter for congratulation that
this request has been favorably reccived and that the assistance of the
Department of Justice is promised, with a view to obtaining an carly
adjustment of this serious question.
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BUREAU OF PLANT INDUSTRY.

The Burean of Plant Industry was one of four Burcaus organized
during the year in accordance with an act of the last Congress. The
advantages of bringing together the allied lines of work in the Depart-
ment were pointed out in my last report, and already good results
have been secured by following the policy there laid down. Con-
gress authorized the bringing together of the plant physiological and
pathological investigations, the botanical investigations, the grass
and forage plant investigations, the work on pomology, and the ex-
perimental gardens and grounds; and during the ycar the Arlington
experimental farm, the investigations in the production of domestice
tea, the work on foreign seed and plant introduction, and the Congres-
sional seed distribution have been added by executive order, making
nine branches in all. 'The unification of work and the advantages
resulting from close cooperation and perfect elasticity to all branches
composing the Bureau as at present organized prompt me to urge that
Congress take proper action toward broadening all lines, as provided
for in the estimates for the next fiscal year. As at present constituted
the Bureau has a corps of more than 200 eflicient workers, and
nowhere else in the world are so many important plant problems being
studied. The past ycar has been marked by important advances along
many lines, a few of which may be noted here.

PLANT PHYSIOLOGY AND PATHOLOGY.

The field of plant physiology and pathology is an exceedingly broad
one, involving, as it docs, a study of normal plant life on the one
hand and abnormal conditions on the other. Although this work is
comparatively new, its advances have been rapid, especially during the
past three or four years, largely as a result of the work done by the
Department. The great aim of all this work is to make it reach the
farmer, and to do this it is essential that the practical features should
always be kept in mind. Following are some of the practical results
obtained in the past ycar, showing the bearing of this work:

WORK ON COTTON DISEASES.

Cotton is subject to many serious diseases, some of which cause
immense annual losses. These losses are not evenly divided, but fall
with crushing effect upon individual growers and communities. In
the sea-island region, where the finec grades of sea-island cotton are
produced, hundreds of acres, including many fine farms, have been
rendered worthless for cotton by a disease known as wilt. This is due
to a fungus parasite in the soil, which for several years has been
spreading slowly but surcly throughout the cotton arcas of the South-
east. Every attempt to kill this fungus in the old way, by treating



24 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE.

the soil and plants with fungicides, failed, hence attention was turned
to the problem of obtaining a form of cotton which, through its own
inherent vitality, would be able to resist the discase. The clew to this
had alrcady been noted in the fact that individual stalks here and there
in a field of cotton would resist the attack, and this suggested the plan
of selecting sced from such resistant stalks, thus gradually securing a
form which would be immune. . This has been accomplished, and it is
planned to extend the planting of the resistant sorts as rapidly as the
work can be pushed.

In this connection, another interesting and valuable discovery has
been made in the matter of securing also a rvesistant cowpea. The
cowpea is used in rotation with cotton, and it was also attacked and
killed by the same fungus which destroyed the cotton roots. The
securing of a resistant cowpea will make it possible for the growers
of the fine sea-island cotton to bring back their land to its once high

value.
DISEASES OF ORCHARD FRUITS.

The peach in this country has generally been a very profitable crop,
but for many years it has been subject to a number of serious diseases.
Some of these can now be controlled, notably *‘ yellows” and peach-
leaf curl, two of the worst enemies of peach growers. A few years
ago a new discase appeared in some of the finest peach orchards of
New York, Michigan, and other States, and this trouble has caused
growers a great deal of uncasiness. The Department has had one of
its most competent experts engaged on the disease, and he believes
that he has discovered the cause. The disease in question is known as
‘“little peach,” from the fact that the fruit ripens when very small,
this symptom becoming more pronounced each yecar until the tree
dies, which it invariably does at the end of two or three years. The
cause of ““little peach ” is believed to be a fungus which attacks the
very young roots, and already the matter of preventing it by securing
resistant stocks has been taken up.

DISEASES OF FOREST AND CONSTRUCTION TIMBER.

The losses duc to the rotting of forest timber and timber used for
construction material, such as railroad ties, bridge sills, ctc., have been
great, and an increasing demand has been made for information that
would lead to more light as to the best methods of preventing such
losses. During the year a thorough investigation of this subject was
inaugurated, the work being undertaken in cooperation with the Bureau
of Forestry. An expert was sent to Europe to secure information
as to the methods employed in controlling timber rots there, and exten-
sive experiments were inaugurated to determine the best methods
of preserving construction material and the prevention of discases in
standing timber.
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PLANT-BREEDING WORK.

The breeding of plants for the purpose of obtaining forms resistant
to disease and better adapted to the new and changed conditions
which are constantly arising is rapidly becoming an essential feature
in agriculture. Attention hasalready been called to the work of secur-
ing strains of cotton resistant to wiltand other diseases. The remark-
able success of these cxperiments indicates the importance of this-
phase of plant-breeding work. Some new strains of upland cotton
were also secured by hybridizing the short and long staple cottons.
One of these hybrids in particular is said by experts to be superior to
any upland cotton now grown. Numecrous other valuable hybrids and
select strains have been developed, and these are being tested and their
characteristics fixed. A hybrid between one of our American upland
cottons and an Iigyptian variety promises to be greatly superior to
either parent.

For several years the Depar tment has been working to sccure, by
breeding, a race of oranges resistant to frost. It was proposed by thls
means to 1esto1e the orange groves of Florida, which formerly produced
several million dollars’ worth of oranges yearly, but were nearly all de-
stroyed by cold a fow years ago. Twelve of the new evergreen hybrid
oranges, sccured as a result of crossing the hardy Japanese form with
the Florida sweet orange, have proved to be the hardiest cvergreen
oranges known in the world. Southern nurserymen have pronounced
them to be of great value as hedge plants, entirely apart from their
fruit-bearing value. There is great promise, however, that we will
ultimately securc a fruit that is hardy and of good quality. Some of
the hybrid raisin grapes, produced with a view of securing resistance
to a disease known as ‘‘coulure,” or dropping of the fruit, have borne
for the first time. These vines have proved hardy so far and have
produced fruit of remarkably finc quality. Some of the vines appear
to be resistant to a serious and destructive root disease which has
appeared in California, and they may resist the worst of all Pacific
coast grape discases—the so-called *‘ California vine disease.”

A serious problem which for many years has confronted the farmers
of the West is the sccuring of plants resistant to the alkali soils of
that region. Wherever agricultural crops are being grown there has
been more or less adaptability of plants to the peculiar conditions
existing in many parts of our Western country, and as a result some
plants are found to give much better yields on certain soils than others,
mainly through their ability to resist the large amount of alkali
present. In connection with the breeding work important investiga-
tions have been inaugurated looking to the development of resistant
plants of many kinds, special attention being given to the forage
crops, as these are of great importance. In this connection coopera-
tion has been secured with the Bureau of Soils, whose work during
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the past few ycars in the West has brought about a much better
understanding of some of the important questions concerning the
agricultural development of that region. Other important lines of
work in the matter of plant breeding have to do with cercal improve-
ment, but these will be more fully discussed under ¢‘Introduction of
seeds and plants.”

NITROGEN-GATHERING BACTERIA.

Nitrogen is one of the most costly and probably the most important
of all plant foods. So valuable is this material and such is the demand
for it that already it has bcen predicted that it is only a question of
a few years until the commercial supply will be exhausted. Recently,
however, attention has been turned to the bacteria which develop
nitrogen in conncction with the roots of clover, beans, and many
related crops. A new method of cultivating and obtaining these
organisms in large quantities for distribution with leguminous seeds
has been discovered, and will be perfected and put into practical use
during the coming year. This, it is believed, will make it practicable
to grow many leguminous crops where, owing to the lack of proper
organisms, they have refused to grow in the past. It will also make
practicable the use of a large number of legumes for gathering
nitrogen.

BOTANICAL: INVESTIGATIONS AND EXPERIMENTS.

The botanical investigations and experiments conducted by the
Department have led to many valuable discoveries, and from year to
year their great practical value is being recognized more and more.
The work being done on sceds, improvement of crops and methods of
crop production in our tropical possessions, and prevention of the great
losses of cattle in the West through the eating of poisonous plants is
of special interest. The following are some of the more striking
results of the work done under this head during the past year:

NEW FACTS CONCERNING EKENTUCKY BLUE-GRASS SEED.

The Department of Agriculture has for a number of years past pur-
chased considerable quantities of Kentucky bluc-grass seed for Con-
gressional distribution. Since the practice was inaugurated of making
germination tests of all the seeds distributed it has been found that
Kentucky blue-grass seed, as offered in the open market, could not be
secured ordinarily of a higher germination than 50 to 60 per cent.
On the other hand, it was found possible, by special purchase, to
secure sced showing a germination of 90 per cent and more. These
facts suggested an investigation of the causes of the low germination
of ordinary commercial samples. It has been found that in harvest-
ing this seed the tops of the grass are stripped from the growing plants
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when green and piled in windrows. In this stage, unless great care is
taken in turning and airing the mass, a heating takes place in which the
temperature rises sometimes as high as 173? T. The tendene; 3 of this
heating is to destroy the germination of the seed. This fact is readily
applied, cven under the methods of handling the grass sced which are
now followed in the areas where it is grown. In order, however, to
sccure the most practical results, the Department is now engaged in
experimenting with machinery which will dry the moist seed without
permitting it to heat, and at the same time without destroying its ger-
mination in any other way. There is good prospect that suitable
machinery will be found.

SECURING A STAND OF BERMUDA GRASS FROM SBEED.

One of the most valuable pasture grasses for use in the Southern
States is Bermuda grass, a species of tropical origin.  In our latitude
this grass seeds very sparingly, and the method of securing a field of
it has been to transplant roots. This method, however, is so expen-
sive as to be almost prohibitory. Experiments have been made with
good imported seed by the Department during the past two years on
the trial grounds at Washington, and it has been found that when
sown at the rate of 3 pounds per acre during a portion of the year
in which the ground continued moist, a good stand from 3 to 6 inches
high was secured in forty-five days. The procuring of good germi-
nable seed and the adaptation of the above facts to conditions in the
South should make it possible to seccure at a moderate price an excel-
lent stand of this valuable grass.

SUPERIORITY OF AMERICAN-GROWN CLOVER SEED.

Owing to a controversy in Europe regarding the relative value of .
American and Eurcucan clover seed, the Dop'u'tment has undertaken
some comparative experiments, the mltml serics of which was conducted
at Washington. Many samples of clover seed of known origin from
the different countries of Europeand from different parts of the United
States and Canada were grown under like conditions. Cuttings of hay
were made at suitable intervals, the product of cach plat being care-
fully weighed. These cxperiments, which have now been under way
for two years, show conclusively that under the conditions existing
here the European red clover is decidedly inferior in productiveness
to the American. Apparently the American strain is better adapted
to the conditions of bLright sunshine, periodic heat, and dryness that
exist here. TFor the purposes of our farmers, thercfore, a decision of
the question whether to use American or imported seed is easily
reached. During the past year a scries of supplementary experiments
has been started at typical selected areas in different parts of the
United States, to see whether these results hold in the principal clover-
growing States.
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A REMEDY FOR STOCK POISONING.

The loss of stock in Montana, caused by poisonous plants, has been
estimated at from fifty to one hundred thousand dollars per annum.
Prior to the present fiscal year there was no simple and reliable way
of saving stock when poisoned, but now, by a series of careful experi-
ments conducted at the request of the Montana authorities, the Depart-
ment has shown that if a small tablet consisting of permanganate of
potash and sulphate of aluminum be promptly administered the greater
part of this loss can be averted. The action of the permanganate is
to oxidize and destroy the poison still remaining unabsorbed in the
stomach, and this action is intensificd by the sulphate of aluminum.
The poisonous plants that respond to this treatment are, so far as ascer-
tained, lar kspm and poison camas, the two plants that cause most of
the losqes in Montana.

STUDIES OF AMERICAN FIBER PLANTS.

The Department’s work with Egyptian cotton, outlined in my pre-
vious report, has produced very encouraging results, and it is now
‘believed that it can be successfully grown in this country. As early
as 1892 the Department imported and distributed seed of some of the
choice Egyptian sorts, but owing to lack of moncy the matter was not
followed up. Recently, however, considerable secd has been imported,
and the outlook for the growth of this cotton is much more encourag-
ing. Additional facts in regard to what has been accomplished in this
line will be given under ‘‘Introduction of sceds and plants from for-
eign countries.” Some very encouraging results have also been ob-
tained through our studies of hemp, especially in regard to imperted
. kinds, and particularly those from Japan. '

TROPICAL AGRICULTURE.

The acquisition of tropical territory by the United States has made
it important and necessary that the Dcpartment become thoroughly
familiar with the agricultural conditions prevailing in these lands, and
their possibilities in crop production, (1) for the purpose of supporting
the present population; (2) for supporting the population which will
~ result from the new and changed conditions, and (3) for bringing in reve-
nue from outside sources. The United States pays out millions of dol-
lars annually for tropical products which we ought to grow, and which
we can grow without interfering in any way with well-established indus-
tries. Coffee, rubber, bananas, cacao, and many other tropical crops
not hitherto grown by us can now be produced, and attention has been
turned to the best methods of succeeding with such crops.

It is evident that for many years the Department will have to keep
in close touch with whatever work may be inaugurated in these outly-
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ing lands; hence, experiment stations established there must be so
organized as to be an integral part of the Department.  In order to do
this the stations should be put in charge of men from the Department
who are familiar with existing conditions and whose knowledge will
render them strong supporters of the Department’s work. This policy
has.already been carried out in the case of the stations established in
Hawaii and Porto Rico. The tropical work proper of the Department,
therefore, will be along the lines alrcady laid down, and wherever
practicable will be carried on in cooperation with the stations cstab-
lished, whose encrgies, for a number of years at least, must be devoted
to matters more or less local.

The improvements in the coffee industry of Porto Rico are an exam-
ple of what has already been accomplished in this direction. Among
the agricultural imports of the United States, coffee is second only to
sugar, our annual importations averaging $70,000,000, and only a
small fraction of 1 per cent of this quantity comes from our tropical
islands. . The most important industry of Porto Rico, however, is the
raising of coffee for ILuropean markets; hence, it has received early
attention in our investigations of tropical agriculture. It has been.
found that the Porto Rican coffee plantations are seriously injured by
being too heavily shaded, and also that shade is not, as commonly
belicved, a nccessity, the supposed good effects resulting from it con-
sisting simply in the fixation of nitrogen in the soil by the root tuber-
cles of the leguminous trees used for shade. The other advantages of
shade are only indirect, consisting in the protection of the soil from
heat, drought, and erosion. Rational moderation in the use of shade,
the raising of seedlings in nurseries, and other practical cultural
improvements would double or treble the island’s output of coffce,
and with the increase of acreage readily possible for this crop the
island could be made to produce more than half of the coffee con-
sumed in the United States. The work now under way is planned to
bring this about, and encouraging results have already been obtained.

GRASS AND FORAGE PLANT INVESTIGATIONS.

The problems involved in the investigations of grass and forage
crops are some of the most important that to-day confront the Ameri-
can farmer. As population increases and competition in all lines of
agricultural work becomes keener, the need becomes strongly felt for
more light on such important questions as: How to restore the great
ranges of the West; how to maintain our pastures; how to meet the
trying conditions in the South and semiarid West in supplying food
for stock, ete. The work of the Agrostologist is conducted with a
view to solving these problems, and already very encouraging and
promising results have been obtained, some of which may be referred
to here. ~ :
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RANGE IMPROVEMENT.

"The loss to the cattle interests of the West during the past fiftcen
or twenty years, as a result of injudicious management of ranges, has
been heavy. Inorder to obtain some information as to the possibility
of restoring these overstocked lands, experiments in regrassing were
undertaken at Tuecson, Ariz., in cooperation with the agricultural
experiment station, and at Abilene, Tex., with Mr. H. L. Bentley,
employed by the Department for this work and living at that place.
At Tuecson a small area of land was secured for the experiments, the
ground having been previously denuded of grass through overstocking
and mismanagement. Very promising results have already been
obtained in connection with this work, it having been shown that by
comparatively simple and inexpensive methods much can be done
toward bringing the ranges back to their original condition. The
experiments at Abilene, a report on which has been prepared, have
demonstrated conclusively the possibility of greatly improving the
cattle ranges by practical methods and at comparatively little cost, the
stock-carrying capacity of the range lands selected for the experiments
being doubled in threc years. Mr. Bentley claims that it is not only
possible to restore thc worn-out and grass-denuded ranges to their
former productiveness, but that while this is being done cattle may be
pastured on them and the number increased from year to year as the
capacity of the pastures to sustain them is increased.

Widespread interest in this work has been aroused, and so great has
been the demand for its extension that an estimate for additional appro-
priations to carry on the investigations has been made. I earnestly
recommend that the increase asked for be granted, and, furthermore,
that action be taken by Congress giving you, Mr. President, authority
to sccure for the experimental needs of this Department such tracts of
public range lands as may be necessary for the best interests of the
work.

GRASS GARDENS.

Nothing is more instructive to visitors than to see grasses and forage
plants growing, and for this reason considerable time has been devoted
to developing the gardens at Washington, and at Buffalo in connection
with the Pan-American Exposition. In these gardens the culfivation
of ornamental grasses and of grasses suitable to lawns was specially
undertaken for the information and guidance of those interested in
beautifying the home. More than 300 varietics of grasses and forage
plants have been brought together in the gardens at Washington, and
many interesting and valuable results have been obtained through a
study of their behavior under the conditions of climate and soil pre-
vailing here. A feature of the Pan-American Exposition was the
Department’s exhibit of growing grasses and forage plants. This
exhibit was located near the Government building and attracted wide-
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spread interest and attention from the first. As the season advanced
and the characteristics of the different grasses became manifest, dairy-
men and farmers from all sections of the country visited the plots and
were much interested in the object lessons they taught.

A unique feature of this exhibit was a display of the sand-binding
grasses, the object of this being to illustrate how vast tracts of land
along our seacoast may be made profitable at comparatively small
expense. A miniature sand dune was produced artificially, and on it
were planted the common beach grass of the Atlantic coast north of
Virginia, sand millet of the coast of Virginia southward, the sea lyme
grass from the coast of Oregon, long-leafed sand grass from the lake
shores, and other sand-binding types. Naturally these grasses are
never found except in drifting sands, for the fixing of which they are
well adapted. Altogether this work has done much to show i an
instructive way many interesting features of the grass and forage
plant investigations.

COOPERATIVE WORK WITII EXPERIMENT STATIONS.

Another important feature of the work of the Agrostologist during
the year was the formulation of a plan for conducting experiments
with grasses and forage plants in cooperation with the experiment sta-
tions. Formal articles of agreement, sctting forth the ohjects of the
cxperiments, the respective features of the work to be assumed by each
party to the agreement, and the manner in which the results obtained
may be used by each, were drawn up and the agreement signed by the
proper officials of the Department and the stations. In some cases the
Department assumed a part of the expenses connected with the experi-
mentg, while in others it simply furnished the nccessary sced and
expert services in preparing the plans.

In arranging for the work care was exercised in cach case to select
a station in the locality where the solution of the particular problem
to be taken up seemed most important, and where the best facilities
were provided. Theplans have met with general approval, and already
cooperative experiments are being conducted with 13 stations. The
problems taken up have widespread application, and the results so far
obtained lead to the belief that great good is to come from the work
as & whole.

POMOLOGICAL INVESTIGATIONS.

The fruit interests of this country have grown to enormous propor-
tions, and the pomological work of the Department is designed to pro-
mote them in every way possible. With this end in view, a large
exhibit was last year maintained at the Paris KExposition, the ohject
being chiefly to encourage a demand for American products. The
beneticial effcets of this work are already showing in the increased
demand for American fruits, especially oranges and apples. In1899the
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United States exported 380,222 barrels of apples, valued at $1,210,459.
In 1900 526,636 barrels were exported, valued at $1,446,555. Alrcady
in 1901 855,673 barrels have been exported, valued at §2,058,964. The
value of the oranges exported in 1901 is double that of 1900, all of which
can largely be traced to the interest aroused by the work at Paris.

EXTENSION OF FRUIT MARKETS.

In order to open up additional markets for our fruit and to bring
about better methods of harvesting, packing, storing, and shipping
the same, a small fund was secured for the present fiscal year,
and the results accomplished with this encourage the belief that there
are great possibilities for trade in American fruit abroad. Trial
shipments of pears, peaches, and other fruits have been inaugurated
with- such encouraging results that it is believed the work will be
undertaken next year on a commercial scale by private interests.
With the unrivaled facilities America possesses for growing the finest
fruits, and with a clear understanding as to the proper methods of
handling, there is no reason why a fine foreign trade should not be
developed.

ENCOURAGING THE PRUNE INDUSTRY OF THE PACIFIC COAST.

The prune industry of the Western States has grown to large pro-
portions, but in order to compete with forcign trade the need has long
been felt for a better knowledge of methods of growing and handling
the crop and the best varieties to plant. By an arrangement between
the Pomologist and the Botanist an agent was sent during the year to
France to study the prune industry there. The work of this agent
resulted in the discovery and introduction of several important varie-
ties that promise to be of value in the Pacific Northwest.

GROWING EUROPEAN GRAPES IN .THE SOUTH.

The United States imports every year large quantities of European
grapes, which are sold mostly for table use. It was believed that some
of these varieties could be grown in the South, and to test the matter
a number of plantings were made there threc years ago. These grapes
fruited one year ago, and the indications are that some of the varieties
will be found valuable for our markets.

EXPERIMENTAL GARDENS AND GROUNDS.
L3

Under the new arrangement through which the experimental gar-
dens and grounds became a part of the Bureau of Plant Industry,
plans have been made for using them in connection with nearly all
lines of work. The greenhouses and conservatories prove valuable
for the propagation of many useful plants secured by the agricultural
explorers and others. Much has been done during the year toward
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increasing the valuable collections already on the grounds and propa-
gating and disseminating to nearly all parts of the country rare forms
which have proved valuable. A part of the force of the gardens has
been employed in gathering sceds of rare trees and other plants, and
from them growing scedlings for distribution. The cultivation of
plants under glass is rapidly assuming important proportions, many
millions of dollars being annually invested in this work. There has
long been felt the need of careful experiments to determine methods
of growing such crops and improving them. To this phase of work
special attention has been devoted, and alrcady promising results have
been obtained.
THE ARLINGTON FARM.

This farm, which was placed at the disposal of the Department two
years ago, consists of about 400 acres of rolling land, and, as a whole,
is very well suited for the purposes set forth in the act. The appro-
priation available has been devoted to getting the ground into shape,
and alrcady marked improvements tan be noted. A large part of the
preliminary rough work, such as clearing, draining, etc., has been
accomplished, and the general plan of getting the land into condition
for planting, preparatory to inaugurating experiments, has been per-
fected. The farm can be made a valuable adjunct of the Department,
and will be so managed as to give opportunity for conducting practical
experiments in many lines of work. The shaping of a general plan
with this object in view is necessarily slow, as each step must be care-
fully considered. Buildings will soon be needed, and recommenda-
tions have been made to this end.

PRODUCTION OF TEA IN THE UNITED STATES.

The production of several kinds of tea in the United States is now
an assured fact, and in addition to this it is encouraging to be able to
announce that experts who have cxamined the tea produced here this
vear pronounce it equal in flavor and aroma to the best imported teas.
As pointed out in my previous report, the profit in this crop averages
from $30 to $10 per acre net. During the year Dr. Charles U. Shep-
ard, of Summerville, S. C., has been in charge of the Government
work, conducting it in connection with his large tea gardens at the
place mentioned. This year Dr. Shepard produced about 4,500
pounds of high-grade tea, for all of which a ready market was found in
the North. During the year Dr. Shepard perfected a machine for the
manufacture of green tea, and has very generously placed this under
the control of the Department, so that those wishing to use it may
do so without paying royalty.

Capital is always timid of investments in new enterprises of this kind,
and there is still much to be done to demonstrate the p0951b111t1es
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of the work in other parts of the South. The labor problem is an
important one, but Dr. Shepard has shown his ability to handle it,
and with his aid the Department is now training a few young men in
the technique of the work. The extension of the industry in the
South and studies for the purpose of improving the quality of tea will
be pushed as rapidly as the moneys at hand will permit. There are
thousands of acres of land and thousands of idle hands that might be
made available for this work, and our possibilities in this ficld should
not be neglected. The United States imports from $10,000,000 to
$12,000,000 worth of tca every year, and, although it may be a long
time before anything like that amount can be produced in this country,
the industiy should be encouraged in every possible way.

INTRODUCTION OF SEEDS AND PLANTS FROM FOREIGN COUNTRIES.

~ 'The act of Congress establishing the Department of Agricalture
specifically provides for the introduction and dissemination of rare
and valuable seeds. More or less 8f this work has been carried on for
forty years, but recognizing the nceds for enlarged and systematic -
efforts along this line, stéps were taken three years ago which led to a
great increase in the Department’s opportunities in this direction.
Briefly stated, the object of this work is to encourage the building wp
of home industries and thus save the American people large amounts
annually sent abroad. With our vast resources and variety of elimate
and soil, and a people who are never daunted by the difficulty of an
undertaking, the possibilities of developing new fields seem unlimited.
In probably no branch of the Department’s work ean the practical
value of its efforts be more quickly shown than in this line. Some of
the results achieved the past year are set forth below, and a study of
these will show in what manner new industries may be developed.

DEVELOPMENT OF THE RICE INDUSTRY. -

In my last report attention was called to the fact that the introdue-
tion of Japanese rice resulted in an increased production, amounting
to at least $1,000,000, of this commedity in Louisiana, and further-
more, that the impetus given to the work in Louisiana and Texas led
to the investment of not less than $20,000,000 in the industry. In 1900
about 8,000,000 pounds more rice were produced than in 1899, and
this year 65,000,000 pounds more were produced than in 1900. With
the rapid increase in our own production the importation of rice from
foreign countries is falling off, as shown by the fact that in three years
the imports have decreased from 154,000,000 pounds to 73,000,000
pounds. All the increase in home production can not, of course, be
ascribed to the Department’s introduction and distribution of Japan-
ese rice, but the great impetus to its production in this country was
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given by the Department’s introduction three years ago. Evidently
it will be but a few years until the United States will not only grow
all the rice consumed here, but will export part of the product as well.

MACARONI WHEATS.

The United States imports over 16,000,000 pounds, nearly $800,000
worth, of macaroni annually. This product is made from a special
class of wheats, which, until recently, had never been given a thorough
trialin this country. The Department secured a quantity of the wheats,
and it has been found that they are well adapted to a wide extent of
territory in the West and Northwest. During the last two years they
yielded one-third to one-half more per acre than any other wheats
grown side by side with them, and in 1900, when other wheats were
almost a complete failure in the Dakotas, the macaroni varieties pro-
duced a very good yield, and the grain was of excellent quality. They
have also been very successfully grown in Kansas and Nebraska. The
results of last season’s work show also that a high quality of grain of
this class can be produced.

The Department has made every effort to bring the producers and
buyers of this class of wheat together, with the result that the demand
for it now more than equals the supply. Moreover, certain companies
are now for the first time offering for macaroni wheats, which include
the well-known Wild Goose that was heretofore invariably rejected
in the markets, about the same price as is paid for No. 2 Northern.
There is a demand for carload lots of macaroni wheat for seed as well
as for milling. Our own factories for making macaroni are awaken-
ing to the importance of using these special wheats instead of the ordi-
nary bread wheats, and the demand for macaroni flour for this purpose
is already greatly in excess of the supply. Besides the home demand
for these wheats there is a good market abroad.

The building up of the macaroni industry, which has been carried
on as a part of the pathological and physiological investigations, shows
the importance of concentration of effort on a single crop. With the
factories ready to take the wheat and to make from it macaroni equal
to the foreign article, it will not be long before the $800,000 sent
abroad can be kept at home.

NEW FORAGE CROPS.

For many ycars there has been an urgent demand for some good
grasses and forage plants for the States of the Great Plains, especially
for the Northern States, where the winters are so cold and dry that
ordinary forage plants are killed out. This demand has been met to
a great extent by the importation of the smooth brome grass (Bromus
inermis), as stated in last yecar’s report. This grass comes from.
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Russia and Hungary, and has proved to be most excellent for pasture
and hay, being perfectly hardy as far north as North Dakota. A hardy
alfalfa imported from Turkestan has also proved valuable, being far
more resistant to cold and drought than those ordinarily grown and
which came originally from much less rigorous climates.

IIOPS AND BARLEY.

Although hops have been grown in this country for a great many
years, they have always been inferior as compared with the best
European hops, and as they bring a lower price in the market and are
not so desirable as the Bavarian hops, cuttings of the best of the latter
were imported last year. These cuttings have been placed in the hop-
growing districts of the United States, and promise to be far superior
to the ordinary varieties grown, in addition to maturing earlier and
extending the picking season.

American barleys arc also inferior to the Bavarian barleys, being too
nitrogenous and not sufficiently starchy. The ordinary varicties grown
in America are the six-rowed and the four-rowed kinds. The two-
rowed kinds of Europe are superior for some uses. The Department .
therefore imported last year for experimental purposes, in addition
to-the hops, a quantity of the best Bavarian barleys, and these are now
being tried in this country. It is hoped that by growing this improved
barley, as well as the superior varieties of hops, the importation of
large quantities of some articles of commerce will be done away with.

AMERICAN-GROWN EGYPTIAN COTTON.

Approximately $8,000,000 worth of Egyptian cotton is imported
into this country every year, there being a special demand for this -
cotton on account of its high quality. The Department imported
some seed of this cotton several years ago, but more recently larger
quantities were obtained and placed where the variety seems likely to
succeed. Very encouraging results have been obtained from the work,
and this year a bale of Egyptian cotton, grown from imported seed in
southern Georgia, was given a thorough spinning test in a mill in
Connecticut, and was pronounced equal to the best imported grades.
It is believed that we can grow this crop, but aside from this the cot-
tons themselves will be valuable in breeding forms which in all prob-
ability will prove better than their parents.

AMERICAN DATES.

Another importation which will probably in time prove of great
value to the southwestern part of the country is that of date palms
obtained in Africa. A number of years ago a limited importation of
these palms was made from Egypt, and, while most of them were lost
through adversity of climate, the shipment helped to show the possi-
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bilities of date growing in Arizona and southern California. Through
agents of the Department a small shipment of date palms was secured
from Algeria in 1899, and a large shipment from the same country,
mostly from the borders of the Sahara Desert, in 1900, and fully 90
per cent of thesé are growing vigorously. This year a collection of
the choicest varictics in Egypt has been obtained and sent to the
Southwest, this importation being in continuation of the plan to
obtain from every part of the world where the date palm is growna
complete collection of the choice varieties.

The date palm is of special value in the hot Southwestern country,
since it thrives and fruits best where the summers are long and hot,
as in Arizona and California. The establishment of the industry in
this section, therefore, would make it possible to utilize much of the
land there which, though irrigable, is too alkaline for ordinary crops.
It is hoped, now that a large number of plants of the choicest varieties
have been imported, that in time this country may produce enough
dates to supply the home demand and, perhaps, even some for export.

CONGRESSIONAL SEED DISTRIBUTION.

Congress has assigned to this Department the duty of purchasing and
distributing seeds and plants, and in order that there may be no ques-
tion as to how and when this shall be done, the law in regard to it is
made very specific. I have endeavored to meet the wishes of Congress
in this matter in every way possible, and to the best of my ability have
secured seeds of as high character as could be obtained under the con-
ditions under which we work., Notwithstanding all precautions, how-
ever, the system of securing sceds through a contractor is apt to cause
trouble, not so much on account of the likelihood of having inferior
seed furnished, as of the contractor’s inability to furnish the varietics
called for, owing to the quantity required. This was especially the
case the past year, and so many complaints were received in regard to
this and other points pertaining to the work that I ordered a thorough
investigation by the Chief of the Bureau of Plant Industry, in whose
charge the entirc matter has been placed. No scttlement has as yct
been made with the contractor for last year’s seed, and none will be
made until every requirement of the contract has been fulfilled. No
matter what the issue, the Department is fully protected on every point.

Although the amount to be expended for sced for the forthcoming
distribution is double what it was last year, the work has becn so sys-
tematized that no apprehension is felt as to our ability to send out all
sceds on time. As soon as it was known how much would be available
for the work, immediate steps werc taken to get all the preliminaries
arranged, and as a result the schedule, which provides that the distri-
bution shall begin December 1 and end March 1, will be carried out to

the letter.
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In the distribution of the vegetable seed through a contractor three
important essentials are provided for; that is, (1) the seeds must be
true to name; (2) they must have a high vitality, and (3) they must
be free from mechanical impurities.- The scientific staff of the Bureau
of Plant Industry is charged with the important duty of seeing that
these conditions are complied with, and for every failure the con-
tractor must abide the consequences.

In order to ipcrease the value of the work, several changes have been
made, which may be briefly referred to here. It hag been arranged
to send out the cotton seed, tobacco seed, sorghum seed, and sugar-
beet seed, and the grasses and forage plants under the direct auspices
of the officers of the Department and not through a contractor. By
* following this plan we have been able to adopt 2 number of innova-
‘tions which it is believed will add greatly to the value of the work.
The cotton seed, for example, will be selected from high-yielding and
comparatively new sorts. . The Department has been working for sev-
eral years improving cottons by breeding and selection, and gradually
the seed of these new forms will be worked into the distribution.
Furthermore, the adaptation of certain varieties to peculiar condi-
tions of soil and climate will be considered, and this, together with the
gradual extension of better grades, will, it is believed, do much to
improve the cotton industry in the South. - Tobaceo secd will be han-
dled in very much the same way as the cotton seed, selected seed being
, used and varieties sent into districts where the conditions of soil and

climate are favorable for their highest development.

With the grasses and forage plants the object will be to demonstrate
what varieties are of special promise for different regions, and to this
end the country will be properly districted and such seed sent into
each district as the experience gained through the work of the scien-
tific branches of the Department may suggest.

It has long been my belief that much good might be accomplished
by using a part of the appropriation in a judicious dissemination of
some of the more valuable trees. Plans have therefore been made to
place at the disposal of each Senator, Member, and Delegate in Con-
gress a limited number of selected trees, the object being to encourage
a love for tree planting and all that this work involves. It will, of
course, be entirely beyond the scope of the Department to send a large
number of trees to any one place, but it is believed that the action
contemplated will eventually lead to extensive planting through the
educational effects of the work. Commercial establishments arc well
prepared to supply trees in nearly all parts of the country at reason-
able cost, and the plan of our work will, it is believed, eventually
advance their interests. Already there has been secured for distribu-
tion a choice collection of nut trees, principally pecans, and these are

1
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being grown by the Department from .nuts gathered from selected
trees in all parts of the country.

It is belicved that some such plan as outlined for the distribution of
the special crops mentioned above can be applied also to the general
distribution of vegetable and flower seeds. It will certainly be an
advantage to intclligently district the country and send into cach dis-
trict only such seeds as are likely to improve its conditions. This will
obviate the necessity of having to secure such immense quantities of
single varieties, a task which is often difficult to perform. It will fur-
thermore enable the Department to gradually introduce into the dis-
tribution rarer sorts, and to drop these after the first year or two,
leaving the demand for them to be supplied by the trade. When the
Department has secured the seeds and plants which it is believed are
best adapted to certain distriets, its responsibility, to a certain extent,
ends, as it looks to Senators and Members of Congress to place them
in the hands of such of their constituents as in their judgment will
make the best use of them. Due notice, however, will always be given
of every special distribution, and in addition all information that the
Department possesses will be furnished, so that the recipients may act
intelligently in handling whatever may be sent out. Carrying out the
work as here outlined it is believed will result in good to the entire
country, as is the intent of the existing law.

BUREATU OF SOILS.

The Division of Soils was organized in the Weather Bureau in 1894
by Executive order. In 1895 it became an independent division in
the Department, with an appropriation of $15,000. In 1899 the func-
tions were enlarged to include the mapping of tobacco soils and other
necessary tobacco investigations, with a total appropriation of $26,300.
In 1900 the appropriation was increased to $31,300. In the act ap-
proved March 2, 1901, the Division was reorganized into a bureau,
with an appropriation of $109,140, and in joint resolution No. 8 of the
same Congress provision was made for the printing annually of 17,000
copies of the Fie’d Operations of the (then) Division, at an estimated
cost of $20,000; 3,000 to be distributed by the Senate, 6,000 by the
House, and 8,000 by the Department.

This remarkably rapid evolution of the soil work of the Department
from a subordinate division of the Weather Bureau to a bureau organ-
ization of its own, within a period of six years from its inception, is
based wholly upon the economic importance and value of the work,
the careful and conscientious administration of its affairs, and a thor-
ough understanding and appreciation of its aims by the people apon
which the liberal support accorded by Congress has been granted.

The Bureau of Soils is charged with the study of soil problems in
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their relation to practical agriculture; with the investigation of the
physical and chemical properties of soils and of the materials and
methods involved in artificial fertilization and its influence upon the
original soils; with the classification and mapping of soils in agricul-
tural districts to show the distribution of the various soil types, with a
view to determining their adaptability to certain crops, and their man-
agement and treatment; with the investigation of alkali problems and
their relations to irrigation and seepage waters, the causes of the rise
and accumulation of alkali, and the reclamation of injured or aban-
doned lands; with the investigation of tobacco soils and the methods
of cultivation and of curing, with especial reference to fermentation;
the introduction, through selection and breeding, of improved varieties
into the principal tobacco districts of the United States, and to secure
as far as may be possible a change in the methods of supplying tobacco
to foreign countries.

The reorganization of this Division into a Bureau of Soils, with a
large increase of funds and a corresponding enlargement of the oppor-
tunities for work, went into effect on July 1, 1901; but $10,000 had
been made immediately available, and the gradual adoption of the plans
of reorganization occupied fully six months of the fiscal year for which
this report is intended. The reorganization was based upon the fol-
lowing facts:

In my last report I called attention to the great demand for the soil
survey and mapping of soil areas throughout the country and the con-
sequent need of a much larger appropriation. At that time the Divi-
sion of Soils had made detailed maps of 8,386 square miles, or 2,160,000
acres, a part of which had been published, on a scale of 1inch to the
mile. Thisworkhad covered portionsof Maryland, Connecticut, Penn-
sylvania, Louisiana, Utah, California, and Arizona. The Maryland
work showed a variety of soils in southern Maryland and the Eastern
Shore adapted to a number of special lines of agriculture, including
truck farming, fruit growing, special types of tobacco, and general
farming, and gave a basis for the specializing of cropsand agricultural
interests and improved methods of treating the soil, which give promise,
if carried out, of important developments in that section. The work in
Connecticut had pointed out the possibilities of growing the Sumatra
tobacco and of building up a very profitable industry in the raising
of this fine type of wrapper leaf. The possibility of this has since
been shown in the production of a small crop of very desirable wrap-
per leaf last year and the growing during the present seasonof about
43 acres of Sumatra tobacco which promises very well, and which indi-
cates to the tobacco men that the $6,000,000 worth of tobacco which
we annually import can be as well produced in Florida and in the Con-
necticut Valley, with large profits to our own growers.
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Equally significant results are looked for in the introduction of
Havana tobacco into the tobacco districts of Pennsylvania, Ohio, and
Texas, and there was a great demand from these States to map the
soils and investigate the possibilities of introducing new varieties of
tobacco which would bring a higher market price and would tend to
diminish the imports of the finer qualitics of filler tobacco.

There was a strong demand from the fruit growers for the prepara-
tion of maps showing the distribution of the important fruit lands,
particularly of the mountain arcas in the Atlantic Coast States. The
success of the mountain peaches in western Maryland and of the pippin
and other varieties of apples in the mountains of Virginia and North
Carolina, and the experience that these were successful only on certain
types of soil, made it appear that a detailed soil map would be advan-
tagcous and would tend to prevent costly experiments on soils which
years of experience might show unsuited to the crop.

The important commercial development of the sugar-beet industry
and the large investments necessary in the establishment of sugar fac-
tories have created considerable interest and wide demand for soil-
survey work in order to locate the best sugar-becet soils where climatic
and other conditions were supposed to be favorable for the building
up of this industry. The director of the Arizona Experiment Station
reported that the sugar content in pounds per acre from five charac-
teristic soils of that Territory ranged from 1,491 to 3,361 pounds, the
intermediate yields being 1,521, 2,006, and 2,267 pounds, and declared
that it was exceedingly desirable to have the soil outlined that gave
the largest yields of sugar. Urgent requests on similar lines came
from important sugar-beet areas of the southern and central coast
regions of California and from those of New York and Michigan, as
well as other States. With the training and experience of our field
men the soils of these arcas can be definitely outlined and their rela-
tion to the production and purity of sugar beets determined in advance
of any costly investments which might prove unprofitable.

The work of the soil survey in the Western irrigated district and the
investigation of the alkali problem, which has been a serious menace
in certain localities, and the results of this survey, which show that the
problem can be easily and economically controlled by underdrainage
and improved cultural methods, have aroused a great deal of interest,
and many urgent requests have been made that the work be extended
to other areas.

The tobacco investigations are bringing most important results by
the introduction of new varieties and better methods of handling the
crop, thereby creating new and more important types for this country
and improving those -already grown. It was found imperatively
necessary, in order to obtain the best results, to secure the very best
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available experts in this country, and in order to do this much larger
salaries had to be given than had formerly been allowed in the divi-
sional organization. The wisdom of this step has been amply demon-
strated in the results attained and in the efforts of foreign countries to
induce our experts to leave and transfer their valuable work to other
localities. )

The Agricultural Committecs of both Houses of Congress looked into
these matters very carefully, and, after a thorough consideration of the
questions involved, decided that the reorganization of the Division into
a bureau was necessary to enable the Department to bandle these lines
of work in a manner commensurate with their commercial importance.
Accordingly this change was made by Congress, and the appropriation
was very largely increased and the organization was made much more
efficient than it had been on the old divisional plan. Congress also
provided for the immediate use of $10,000 of the funds to allow of the’
plans being definitely formulated and men trained, so that on the 1st
of July, 1901, the Bureau could start as a well-organized office for the
efficient working out of the duties pertaining to it. This made it pos-
sible to secure the practical reorganization of the Bureau several
months in advance of the dctual operation of the law, and the wisdom
of this has been amply demonstrated in the operations outlined in this
report.

This action of Congress has opened up a new and very important era
for the investigation of soils, which should be of fundamental value in
the development of the agricultural interests of the country.

The following summary of the operations of the Division during the
.past year will show the economic aspect of the work and will be of
interest to all those engaged in practical agriculture, especially those
interested in intensive cultivation, and the introduction and manage-
ment of new crops and industries, and in the remarkable advance
recently made in agricultural industries of the country, which is the
foundation of much of its commercial prosperity.

" PROGRESS AND COST OF THE SOIL SURVEY,

The area surveyed and mapped during the fiscal year was 5,596
square miles, or 3,581,440 acres. The area previously reported as
having been surveyed was 3,486 square miles, making a total of 9,082.
square miles, or 5,812,480 acres. Field work was carried on during
the year in California, Maryland, Michigan, New York, North Caro-
lina, Ohio, Pennsylvania, Utah, Virginia, and Washington; and the
preparations were all made for field work to be started in Idaho, New
Jersey, Tennessee, and Texas immediately upon the agricultural bill
going into effect on the 1st of July, and also for field work in Louisiana,
- Mississippi, Georgia, and Florida, to be started on the 1st of October,
when parties working in the Northern States will be sent South.
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The following table gives the area of soils surveyed and mapped in
the several States in which the work has been carried on to the end of
the fiscal year:

Area surveyed and mapped during fiscal year ending June 30, 1901, and the area
previously reported.

. Total.
State or Territory. 1901. Prle;v ;gus—
) ported. Sn(mge Acres.
Sq. miles. | Sq. miles.

IS < 770 o U YR R R PO 400 400 | 256,000
California ..o i eiiieieieiereeraeeeenae 951 450 1,401 896, 640
CONMECHICUE + vt eeeee e cee e cmececcaeeceaacacmacaasananan ananaaaann 245 245 156, 800
Idaho ..............
Louisiana
Maryland
MassachusettS ..o n oo
B ST0) 0722 + DR

New Jersey.........
New Mexico........
New York..........
North Carolina

1,152,000

5,596 |

s Field work in Michigan and New York was started on June 15, but the area surveyed in this fiscal
year was too small to report upon the cost of the work and they have not been included in the total.
The preparation for the other States marked were all made in the fiscal year ending June 30, 1901,
but the ficld work was actually started from the 1st to the 3d of July.

The total cost of the work in the field amounted to $11,309, of which
$1,500 was paid by various State organizations. Including the cost of
the work in the field, the preparation of reports, and transportation
and supplies, the field work has cost the Department on the average
$3.26 per square mile, or about 51 cents per 100 acres. This is exclu-
sive of the cost of publications. That the results have been of value
to the communities and to the country at large has been attested in
many gratifying ways. Requests for the extension of the work have
come from prominent and thoughtful men in nearly all the States and
Territories and from those interested in many of the large agricultural
interests, such as sugar beet, tobacco, wheat, truck, rice, fruit; and
especially from many arcas where peculiar conditions of soil, climate,
transportation, or labor make it nccessary to introduce new crops or
new methods for successful competition in the interests of the country.

Our trained soil experts remain from three to nine months ina
district, visiting almost every foot of the arca and mapping what they
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find, studying the methods and conditions, meeting the people and
leammg of their successes and failures, and thus they can not help
acquiring a fund of information relative to the soils, c¢rops, and
methods of the districts visited which should be a basis for the intro-
duction of new crops or improved methods. The field men have at
all times the cordial support and all the resources of the laboratories
of the Burcau of Soils and of the other scientific divisions and bureaus
of the Department.

Demands have been made on the Bureau for the extension of the
soil survey to Alaska, Porto Rico, Hawaii, and more recently from
the War Department for trained men for similar lines of work in the
Philippine Islands. The lack of a sufficient number of trained men
has prevented an extension of the work to any of these areas hereto-
fore, but these demands should be met in as short a time as possible.

DETAILS OF THE FIELD WORK.
WESTERN DIVISION.

Results in Oali]‘b%nia.—Field work was carried on during almost
the entire fiscal year in California. The soil survey of 640 square
miles around Fresno, mentioned in my last report, was completed dur-
ing the first part of the year.

An area of about 300 square miles was surveyed around Santa Ana,
extending from the foothills to the Pacific Ocean, the main part being
formed by the vast delta plain of the Santa Ana River. In that por-
tion of the region above the 70-foot contour there is little or no alkali,
and the lands are well adapted to citrus fruits and nut trees. Below
this elevation the lowlands are devoted either to alfalfa or natural
pasturage and to important special industries of celery and truck grow-
ing. The fruit industry is hardly known in this portion of the area.

Nine different types of soil were recognized, each with distinctive

“agricultural values and best adapted to different kinds of crops. The
soils of the high-lying portions of the area are, as a rule, well drained,
and, owing to the small amount of water available for irrigation and
the care which has to be exercised in the use of it, very little alkali
has been found. The cementing of the canals and ditches to conserve
the water gives an object lesson of the practical value of care and
economy in the use of water on soils of this character in preventing
the rise of alkali, which in the low-lying portion is a serious menace,
but which can be controlled by underdrainage.

About 200 square miles were surveyed in the San Gabriel Valley.
-The problems encountered were purely soil problems, as there was no
land injured by alkali or seepage waters, except a few small spots at
the narrows where the San Gabriel River leaves the valley. . The
depth to standing water is great and the difficulties of obtaining water
enough to keep the crops alive during the past dry years have been
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the cause of much expense, but have undoubtedly saved the country’
from injury by alkali.

The most important problem which was encountered was the ques-
tion of fertilizing the soils. California has no fertilizer-control law.
Numerous brands of fertilizers are manufactured, cach with a special
object in view, and all are sold at high prices and with no guaranties
but the manufacturers’ analyses. The farmers are using large quan-
tities of these fertilizers, in many cases unnecessarily, and in most
cases without discretion, but in the hopes of supplying the require-
ments of the plant and of increasing the yicld of fruit. There is great
necessity for information on these points, and this information can
only be gained through cxtensive plat cxperiments. The soil maps
will show the best places to carry on this experimental work. Inves-
- tigations in this line by some one competent to undertake such studies
should be started at once, and the excessive application of fertilizers
should: be stopped, unless the necessity of such large applications is
proved by experiment.

-About 216'square miles were surveyed around Hanford. The most
important problems encountered in this scction are those of seepage
water and alkali. All of the land is low, most of it being in the slough
country, and when well drained and free from alkali is very produc-
tive. The drainage is into Tulare Lake and into the San Joaquin
River by way of the slonghs which connect the Kings and San Joaquin
rivers. During the winter and spring months the sloughs and streams
fill with water and soak the subsoil, so that standing water is found at
less than 6 feet from the surface of the ground. Everything possible
is done to assist this filling of the soil with water, for the success of
the following crop is supposed to depend upon the water which is thus
stored in the soils. The natural drainage by the sloughs is often
artificially blocked by dams during this period, and the irrigation
canals continually carry water on the land. There is go question
that the crops arc benefited by the water stored in this way at certain
seasons, but at the same time some of the most valuable land is being
ruined by the rise of alkali due to the high water table. Already
large areas are left out of cultivation, and unless the present practices
are changed further damage will ensue. Instead of damming the
drainage systems, everything possible should be done to carry off the
winter’s excess of water, and, instead of depending upon subirrigation
to furnish the needed water supply, the water should be applied from
the top of the ground, which would tend to drive the alkali down.

In order thoroughly to reclaim the district and insure against further
damage, a drainage district should be formed and outlet canals be dug
for the free passage of the excess of water, and the sloughs which are
now dammed should be opened. If winter irrigation is to be prac-
ticed, it should be from the surface, for subirrigation in such soils,
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particularly if the level of the standing water comes to within 4 or 5
feet of the surface, involves serious danger of the rise of alkali.
There are large areas of land already alkaline which could be reclaimed
at a profit, and it is hoped that these investigations will make this
point so clear that the people of the district ean be prevailed upon to
make the experiment of reclaiming small areus for demonstration.
Results in Utah.—About 310 square miles were surveyed around
QOgden. This area is divided into two agricultural districts, a broad
delta plain, upon which Ogden is situated, and in which the principal
irrigation is carried on, and an upland portion composed of foothills
and mountainous land. In addition to these, there is an area of nearly
100 square miles of recent delta, formed by the recession of the Great
Salt Lake since the early surveys were made in 1858. This land is
now so full of alkali that no cultivated crops are grown upon it.
Eight types of soil were recognized and mapped, each having more or
less distinet differences and adapted to different agricultural interests.
The irrigation water of the district is exceptionally good and free
from alkali. There is more than enough water to irrigate all the lands
within the area, provided it were distributed at proper seasons of the
year. Unfortunately, however, the larger part of_ it comes in. the
. early spring, and there is freguently a shertage during the growing .
season. Plans are being considered for a large storage reservoir te
equalize the distribution and to insure against seasons of drought and
low water. Many of the canals run over deep, sandy soils, with ne
protection against secpage, and it is estimated that fully half of the
water is lost in this way. This is net enly an unnecessary waste of
water, but is the cause of a large amount of injury by the subirriga-
tion of large areas in which the ground water is so near the surface as
to be harmful to erops. The whole area surveyed contains about
198,400 acres, of which 137,000 acres could be irrigated. There are
actually abqut 40,000 acres under irrigation. In about 83,000 acres
there is so little alkali that their use for ecultivated crops would be
absolutely safe. About 16,000 aeres have sufficient alkali to make
their cultivation at least dangerous, while there are 99,000 acres eon-
taining too mueh alkali- for crops. Good lands in this vicinity are
worth $100 an acre, and when set with valuable fruit trees much more
than this, so-that the importance of this alkali problem here is apparent.
Results v Washington.—A soil survey was made of about 198,000
acres in the Yakima Valley. Frequent mention has been made by
agricultural investigators of the alkal in the so1ls of this valley. The
amount of alkah found by our parties was very small when compared
with the area which has been irrigated, but the land which is damaged
is near Yakmma and is the most valuable land in the valley owing to its
proximity to town and the ease with which it can be irrigated. Under
the Sunnyside Canal, below North Yakime, practically mo land has
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been damaged yet, but there is alkali in the subsoil which may rise to
the surface in low places. Excessive amounts of water for irrigation
are constantly being used, and the subsoil is rapidly filling with seep-
age water. If this rise of subsoil water goes on much longer lands
will suffer. Only a small percentage of the available land is irrigated
at present, and it is hoped that the dangers of overirrigation may be
shown so clearly that land which is now threatened may be saved.

EASTERN DIVISION.

Results in Pennsylvania.—During the fiscal year the survey of Lan-
caster arca, 270 square miles, started during the latter part of the
previous year, was completed. Lancaster County was selected for the
work, as it is an important tobaceo-producing section, that it might
serve as a basis for the experiments on the improvement of the Penn-
sylvania tobacco and the introduction of the Cuban type of filler leaf.
The area surveyed consists of a broad limestone valley, with sandstone
and shale ridges of sedimentary rock, and, in the southern part, of the
Piedmont plateau of erystalline rocks. The difference in the commer-
cial valuc of the eight types of soil established is very great. - The best
limestone lands are worth from $125 to $250 an acre, while some of the
other soils have merely a nominal value. The investigations, while
started in the interests of the tobacco culture, indicate that new indus-
tries may be established on soils that at the present time are held in
slight esteem. Important lessons are taught from the industry of the
people which would be of immense practical value if applied in other
localities. Active steps have already been taken to follow up this sur-
vey with an attempt to introduce a better type of tobacco on certain
soils which closely resemble some of the Cuban soils.

During the spring of 1901 this work was cxtended into Dauphin and
Lebanon counties.

Results in Ohio.—A soil survey was made of Montgomery County,
comprising an area of 480 square miles. This eounty is the center of
the Zimmer Spanish cigar-filler tobacco district, and it is intended to
follow up the survey with tobaeco investigations similar to those
planned for Pennsylvania. The eight types of soil found in the county
are derived from glacial material, which has been reworked to some
extent by stream action.

Results in North Carolina.—The North Carolina department of agri-
culture asked the cooperation of this Department two years ago in the
classification and mapping of the seils of that State, as a basis for
experimentation upon the crops and methods of cultivation and fertili-
zation best adapted to the several soils. In pursuance of this coopera-
tion, a soil survey was made-from Raleigh to Newbern, a distance of
100 miles, with an average width of about 9 miles, crossing the entire
section of the coastal plains and reaching up into the soils of the
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crystalline rock areas of the Piedmont Plateau. The area selected was
close to the Neuse River, which has considerably altered the materials
within a few miles of its channel, making such changes, in fact, that
16 distinct soil types were recognized and their agricultural values
determined. It seems almost incredible that in a district so compara-
tively small as this, and on what has always been considered rather a
uniform portion of the coastal plain, there should be so great a varia-
tion in the soil types, and that these different soils should have such
markedly different values for erops.

The fact remains, however, that the differences are very great, and
it was pointed out in the report that certain of the types are adapted
to certain interests peculiar to that region or to similar regions of the
coastal plains which have been studied elsewhere. The soils adapted
to truck crops, bright tobacco, cotton, wheat, corn, and grass, and
those which are not adapted to any of our present crops, are indicated
on the maps and are described in the report.

In the spring of 1901 an area of 800 square miles was surveyed
around Statesville, N. C., and a camp was established there for the
training of some of our field men. The soils in this area are derived
from granites, gneisses, and other crystalline rocks, and are similar to
the soils of the Piedmont region in Virginia and Maryland. The prin-
cipal crops are cotton, corn, and wheat. It was apparent during the
survey that the agricultural possibilities of the two principal soil types
have never been realized. There is a wide opportunity for the intro-
duction of improved methods and of new crops and agricultural inter-
ests, and the North Carolina department of agriculture has announced
that these possibilities will be fully investigated.

Results in Virginia.—The demands for the soil work in Virginia
were so great and from such a number of widely different localities in
the State that it was difficult to determine where the survey should be
started. It was finally decided to take up an area in Bedford County,
including a portion of Piedmont Virginia and of the Blue Ridge
Mountains, and then to enter Prince Edward County, which is typic-
ally a dark-tobacco district. About 600 square miles will be surveyed
in Bedford County. On the Piedmont portion of the area the soils
are derived from disintegration of crystalline rocks, and the prevail-
ing types are well adapted to grass and corn particularly. Consider-
able attention is already paid to the raising of cattle, and the heavy
shipping and manufacturing tobaccos are produced to some extent.
The most important results of the survey, however, are looked for in
the classification of the mountain lands in the development of the
apple industry. This section is already rccognized as a prominent
apple-growing district, but there is room for the extension of both
the apple and peach industries. Soil types are being recognized and
mapped which are adapted to these fruits and to their different
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varieties, and it is believed that the work will he of great value to
horticulturists.

LResults in Maryland.—The cooperation with the Maryland geo-
logical survey and Experiment Station, looking to the development of
the agricultural industries of the State, has been continued.  Soil sur-
veys of St. Mary, Calvert, Kent, and Prince George counties were
completed during the fiscal year. In St. Mary and Calvert counties
there are eight types of soil, which differ greatly in character and agri-
cultural value. They are suited to different crops and agricultural
conditions; but this fact has never been fully realized, and it is only
by realization of this and the proper adaptation of the soils to the
crops that the greatest development of the country can be brought
about. There are soils there ranging in value from $3 to $10 an acre
which are in every way equal to the soils in other localitics worth ten
times as much, and which are profitably worked at this valuation. In
Prince George County a greater number of soil types was encountered
and a greater variety of interests can be subserved. The proximity
to the Washington and Baltimore markets should make it possible to
introduce intensive methods, which would greatly change the agricul-
tural conditions of the region. It is understood that the Maryland
Experiment Station will actively push the further investigation of the
possibilitics of developments in the crop interests and of new methods
adapted to different soils.

DRAINAGE INVESTIGATIONS.

Attention has frequently been called in the reports of the Division
of Soils to the possibility and feasibility of reclaiming alkali lands and
preventing the deterioration of lands from alkali by eflicient under-
drainage. This has been dwelt upon by other writers and presented
in the strongest possible terms as the most rational and only safe
method of solving the alkali problem. Unfortunately, on account of
the conscrvatism of growers, these recommendations have received
little or no attention, and there is no general recognition of the possi-
bilities of controlling the problem in this way. Owners who are not
at present troubled with alkali do not appreciate the necessity of pro-
tecting themselves, and it is a curious fact that just before the alkali
becomes so strong as to prevent profitable cultivation the crop yields
are the largest. After that the land deteriorates so rapidly that the
owner is disheartened and is not inclined to invest money where ordi-
pary means of cultivation have failed to secure profitable returns.
It was nccessary to make a practical demonstration of the possibilitics
of growing Sumatra tobacco in Connecticut to get the industry started.
The recommendations of the Department in this regard were unhceded
until the correctness of its predictions was thus demonstrated.

Attention has heretofore been called to the possibility of reclaiming
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the alkali soils of the Yellowstone Valley and to the desirability of
reclaiming the great alkali flat in the Salt Lake Valley, covering upward
of 60,000 acres of redeemable land. It will be necessary, in order to
secure the greatest benefit from the soil investigations, to make an
actual demonstration of the practicability and efliciency of under-
drainage in the reclamation of these alkali tracts.

In 1864 the Government of India published correspondence relating
to the deterioration-of lands from the presence of alkali, in which the
following statements were made:

In the districts reported there were 59 villages in which the agricultural indus-
tries had been wholly or in large part destroyed by the rise of alkali. DBy the ycar
1850 it had made great progress and wag becoming alarming. From that time until
1858 it increased yearly with [rightful rapidity. The cause was attributed to the ris-
ing of the springs throughout the tract to within a very short distance of the surface
of the soil. First of all is the development of the alkali; second, condition of dried
swamp; third, inundation. Water in these valleys used to be about 40 haths (60
feet) below the surface, and in 1858 it was 2 or 3 feet. No temporary improvement
can arrest the natural course of things, and notwithstanding accidental cheeks the
work of deterioration, if left to itself, will gradually complete itself, the completion
depending upon the amount of land the amount of water can affect. Attention is
called to proper construction of canals and irrigating ditches, so as to prevent loss
from seepage, and the necessity of cconomy in the use of water. With such preeau-
tions taken, underdrainage would be a sure means of reclaiming the lands from
alkali and seepage waters. There is no economical substance practicable within the
means of cultivators of any section capable of remedying the saline matters, but
wherever drainage can be accomplished the thorough working of the surface soil, with
abundance of water from the canal, will, if continued for a couple of scasons, dis-
solve and carry away the noxious salts, but the drainage must be efficient and rapid,
otherwise the salt, will merely dissolve and be again deposited in the same place.
Drainage will prevent as well as cure, and even a small decimal percentage will
surely and in no very long time accumulate to 3 or 4 per cent or more, according to
the circumstances of the ground in relation to evaporation and drainage. Wherever
alkali comes from, drainage is the only and efficient cure.

With these plain warnings from the reports of English engineers to
the Government of Indla, it would scem that the people and the
Government itself had been sufficiently well informed of the gravity
of the situation and of the means for the removal of these causes, Yet
in reports published by the Government of India in 1870, and even as
late as 1881, it is stated that underdrainage had not been attempted,
that the recommendations of the engineer officers ten or twenty years
before had not been carried out, and that the alkali question was
becoming more and more serious and alarming, while the Government
was being called upon to support large numbers of people who had
been rendered destitute by the encroachments of this evil.

In view of such marked examples as this of the ultraconservatism of
agricultural communitics, and the fact that the recommendations made
by this Department are little heeded, I am bceoming more and more
convinced that, in order to carry the lessons of the soil survey home to
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the individual, it will be necessary for the Department to undertake a
practical demonstration of the efliciency of drainage in the reclamation
of alkali lands.

Plans were made for such a demonstration during the latter part of
the fiscal year, with the cooperation of the Utah Experiment Station
and some of the puble-spirited people of that State. It was proposed
to underdrain a small tract of 10 or 20 acres and cultivate the land in
a proper way for two or three years to note the improvements in con-
dition until agricultural crops could be safely grown. The expense
of underdrainage when undertaken on a considerable scale should not
exceed $15 or $20 per acre, so that the cost of a demonstration of this
kind would not be great. Unfortunately the plans were interfered
with and the work has had to be temporarily abandoned. It should,
however, be taken up at the earliest practicable time.

A great interest has been taken in this line of investigation in Mon-
tana, Utah, Arizona, and California, the places where the soil survey
has been carried on. A great deal of interest has been expressed in
this enterprise, particularly in the Yellowstone Valley, at Salt Lake
City, and at Fresno, and plans are now under consideration for a dem-
onstration of this kind at these places.

The actual field expenses of such an experiment would hardly amount
to more than the cost of publication of a bulletin containing recom-
mendations which would receive but little notice. The demonstration
itself, however, if definitely earried out, would be of infinitely more
value, as it would be an object lesson for the people and could not fail
to arouse an interest which would spread throughout the community.
While the Department is spending thousands of dollars for the inves-
tigation of these problems, the matter of expense of such demonstra-
tions should not be considered, provided, as in this case, it scems nec-
essary to usc this means to inaugurate better methods, whieh will be .
of immense benefit to the localities.

SOIL CLIMATOLOGY.

The Division of Soils was originally organized in the Weather
Bureau, under a clause “‘to investigate the relation of soils to climate
and organic life.” When for administrative purposes it was reorgan-
ized as an independent division of the Department, this work was still
recognized as of paramount importance and is still authorized under
the first clause of the annual appropriation bill. It was pointed out
that the soil, being the receptacle of the rainfall and maintaining the
only immediate water supply for crops, is a factor of climatology, and
as different types of soil maintain different quantities of wuter, it may
be assumed for all practical purposes that crops growing on these dif-
ferent types of soil, even with the same rainfall and temperature, are
really under different climatic conditions. This is the basis of much
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of the specialization of agriculture and a principal cause of the local
importance of certain districts for special crops, such as truck, tobacco,
and fruit, as well as for the distribution of such farm crops as corn,
wheat, and grass. The recognition of this fact is largely the basis of
the soil survey and for the highest prosperity of agricultural commu-
nities. Furthermore, it is a well-known fact that the degree and char-
acter of cultivation has a marked cffect upon the moisture supply of
the soil, and thus controls in no little degree the climatic conditions
under which the crop is grown.

In certain sections of the country and on certain soils, notably in
California and the Northwestern States, the condition of the soil for
rarious crops and the probable yield can be fairly estimated from the
water supply in the soil some weeks, or even months, before the
harvest.

In former reports attention was called to the progress made in the
perfection of instruments for recording the moisture contents of soils
in the field and for determining the tendency to evaporation or loss of
water from plants for which an adequate moisture supply must be
maintained. Stations werce established in different parts of the coun-
try and on important soil types for these moisture records.  From these
records it was possible to show the normal variations which could
occur in any soil between the conditions of excessive wet and drought,
and the possibilitics were pointed out of determining a numerical rela-
tion between the soil moisture and the sunshine, temperature, humidity,
and wind velocity which would enable the climatic condition to be
expressed by some figure representing the relative condition of plant
growth at any place in terms of the most favorable conditions. This
is in no way covered by the work of the Weeather Burcau, which is
concerned largely with dynamic metcorology, or the laws and predic-
tion of storms, and will involve an entirely diffcrent equipment and
an independent set of observations, taken in the fields and soils of
growing crops rather than in cities and towns.

The value of such observations, taken by a corps of experts trained
to observe and understand plants as florists understand greenhouse
plants, can not be estimated. Reports based upon such observations
in a period of drought, such as the Middle West has just experienced,
would show the actual conditions existing far more accurately than is
now possible. TFurthermore, as the drought limit is approached in any
soil suggestions can be made for preventive measures in cultivation
or cropping which may save many bushels of grain on any farm, which
in the aggregate for all the farmers who would heed the warnings sent
out from Washington would save an immense sum of money to the
agriculturists.

The time has come when this work should be again taken up on a
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scale commensurate with the extension of at least two or three crop
intevests. It is certain that the immediate benelit to the farmers will
amply repay the expenditure.

SOIL TECHNOLOGY.

The field parties sce many opportunities of improvement in the crops
or methods of cultivation in the districts in which they are located
which they have not time, in the rapid progress of their work, to
demonstrate, and for which they must rely upon recommendations in
their rather bricf reports. Such recommendations seldom accom-
plish the object sought, on account of the well-known conservatism of
growers. It may be that the evidence indicates the need of drainage or
the correcting of acidity in the soil, or may suggest the introduction
of new and profitable crops. Such suggestions are rarely acted upon
in that thorough manner necessary for a practical demonstration, and-
it therefore scems advisable, if the full value of the soil survey is
to be realized, to organize a division of soil technology to work out
the surm(\stlons and demonstrate the cfliciency of new methods or the
fedbll)lllty of introducing new crops, as has been done so successfully
in the case of the tobacco work.

It is difficult to find trained men for this work in this country, and
the success of such an organization would depend largely upon ‘the
personnel of the force. ()ur agricultural colleges should turn out such
men, but they seem not to have done so. There are practical men who
could carry on such work under the direction of our scientists, but they
are usually so successful as managers of estates that they can not be
induced to accept a place for the salaries allowed by Congress in this
Department. It is necessary, in this as in other lines, to train the men
ourselves, unless higher salaries are paid.

TOBACCO INVESTIGATIONS.

In my last report attention was called to the success of the exhibit
of -American-grown leaf tobacco at the Paris Exposition and the num-
ber of awards given. After the installation of the exhibit and the
work of the jury of awards had been completed the tobacco expert
of the Division spent some time, under orders from the Secretary, vis-
iting the foreign markets, particularly in Paris, Bremen, Amsterdam,
and London, where large quantitics of our domestic tObd(,COS are s.old
or where we ourselves purchase leaf for our own use. The informa-
tion gathered in this way of the character of the tobacco from all over
the world with which we have to compete in our foreign trade, of the
requirements of these markets, and of the methods of .s(.‘llmg under
the regie system prevailing in certain of the European countries,
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promises to be of great value in the investigations which it is planned
soon to take up of the export types from Virginia, North Carolina,
Kentucky, and Tennessce.

Upon the return to this country of our tobacco expert, Mr. Floyd,
active steps were taken to start some investigations on the improve-
ment of the Pennsylvania leaf, with the object of seeing what could
be done with it, and the further object of introducing a more desirable
filler leaf, if such a step seemed necessary for the building up of the
trade in Pennsylvania tobacco. A soil survey had been made of the
principal tobacco districts of Lancaster County as a basis for the pos-
sible introduction of new varieties. In the preliminary work of manip-
ulating the present type of leaf grown in Lancaster County a different
method of fermentation was tried, in which the tobacco is fermented
in bulk, according to the practice in Cuba and Florida, which had been
suceessfully used on the Connecticut leaf the year before.

Fermentation by this process is completed within forty or fifty days,
under the constant supervision of an attendant, who turns the bulk
from time to time, thus making it possible to watch the progres: of the
fermentation and to modify the conditions if circumstances seem to
require it. This is a decided gain in point of time, and is much less
expensive in the way of storage and insurance risks than the old method
of case fermentation, where the tobacco was set aside for from six to
nine months in a tightly packed case, in which it was doubtful whether
it would escape injury by black rot.

The first experiment was made on an old crop which had not fer-
mented by the usual case method, but which had developed a consid-
erable amount of black rot. Bulk fermentation proved perfectly
* successful, the quality of the leaf being greatly improved and no
further development of the black rot appearing while the tobacco was
in bulk or afterwards. The results of this experiment seemed to be
of such marked valde that several of the lecading packers of Lancaster
opened their warchouses to us and installed, at considerable expense,
proper facilities for handling the crop. Asa result of this, during the
winter and spring of 1901 over 4,000,000 pounds of tobacco were fer-
mented in bulk under our direction, with a total loss of only 35 pounds
from black rot and all other damage. This is exclusive of one of the
first bulks, which was almost entirely destroyed by black rot, as the
conditions for handling the crop were not thoroughly understood.
It is a difficult matter to give any close estimate of the usual damage
from black rot, as the dealers hesitate very often before admitting
that there is any at all; but a conservative estimate would show a loss
of $500,000 or more per year in the Pennsylvania crop, and in some
years it must considerably exceed this figure. The success of this
method of fermenting the tobacco, both in improving the quaiity of
the leaf, which is generally conceded, and in controlling the dreaded
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black rot, about which there is no longer any doubt, is assured, and it
is confidently predicted hy the packers themselves that the new
method will entirely supersede the old, especially where large crops
arc to be handled. If this is done it will mean a saving to the State
of Pennsylvania alone of an amount far exceeding the present cost of
the whole Soils Division,

In the carly spring arrangements were made with four prominent
growers on different soil types in Lancaster County to introduce some
of the fincr Cuban seed, and these experiments are now progressing
under our control, the latest reports of the work being very promising.
It will, of course, be several months hefore the actual results can be
determined, but if they seem to warrant it all necessary attention will
be given to the important experiments at this point in the cndeavor to
raise the quality of the Pennsylvania leaf.

In'my last report I announced the complete success of the small
experiment of growing a fine type of Sumatra leaf on certain soils in
the Connecticut Valley. This experiment had been made on a siall
tract of one-third of an acre, and it was thought best to extend it to a
larger areca in order to see if, under the conditions prevailing and with
the large cost of productxon the tobacco could be profitably raised in
the valley. Accordingly, in the spring of 1901 arrangements were
made with a number of farmers in Connecticut and Massachu.setts, in
areas as widely separated as possible, and on typical soils which it was
thought could be used for the Sumatra tobacco, and nearly 43 acres
were placed under our immediate control. It was agreed that the
farmers should furnish all needful material and labor, and that the
Department should assume direction of affairs in the practical manage-
ment of the crop.

The understanding is that all the necessary information regarding
the actual cost of the work shall be at the disposal of the Department
to publish, and that the Department itself shall have the right to scll
the crop for the farmers, so as to insure an absolutely impartial judg-
ment from the leaf dealers as to the quality and value of the product.
1t will, of course, be some time before the actual results of this large
experiment will be available for publication. It has been estimated
roughly that about 20,000 has been invested on the part of the farmers,
with no expense whatever to the Department except that of supervision.

The experiment has attracted a most remarkable interest, and prom-
inent growers and packers have visited I‘M’lﬁ\'llle, the Department’s
he‘tdqu‘u'tel s for this work, from many places in Connecticut and
Massachusetts, as well as from Pennsylvania, New York, Chio, Wis-
consin, and I‘lorlda. The present indications are that the crop will
yield at least double the cost of production, although nearly three-
fourths of the original cost is in what might be termed permanent
improvements—that is, in the crection of the shade—which will last from
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five to ten years. It is probable that within two or three months from
the time of the publication of this report the data will beavailable for
the issuing of a special report on this experiment, giving the methods
and cost of production and the value of the crop. It would thercfore
be unwise at this time to attempt to forcecast the results.

In view of the phenomenal success of the introduction of Sumatra
leaf into the Connceticut Valley and the control of black rot in the
Pennsylvania crop, there have been many urgent demands for help in
the tobacco industry in New York, Ohio, Wisconsin, Texas, and
Florida. Preliminary steps have been taken to meet these demands, -
but they are so great that it will take considerable time to extend help
cven where it is most needed. Active measures are being taken, as
announced in my last report, for investigating the possibilities of
growing Iavana tobacco in Texas, and it is aimed to make this experi-
ment one of the strong features of our work for the coming year.

It must not be overlooked that there is pressing nced of investiga-
tions in the manufacturing and export types of the Southern States,
and there have been many requests for such help on the part of the
Department. It has seemed wise, however, to confine our attention
to the highly organized industry in the production and handling of
the cigar types and to get this work well established before the other
types are taken up. Just as soon as possible, however, the Virginia,
North Carolina, Tennessee, and Kentucky districts will be attended to.
Preliminary work is being done in several of the States in the con-
struction of soil maps of the important tobacco arcas, and plans are
being perfected for the improvement of the types and grades of leaf
grown there.

During the spring of 1901 a comprehensive exhibit of leaf tobacco
was installed at the Pan-American Exposition in Buffalo, modeled some-
what after the exhibit at Paris, although necessarily much smaller, as
the space at our command was considerably less.

Another important line which has been taken up is the securing
of tobacco seed for Congressional distribution. Contracts have been
made with leading growers in the various States to have seeds saved
from healthy, vigorous, well-bred plants, and arrangements have been
perfected for the distribution of these varieties to the districts to
which they are particularly adapted. It is believed that this will be a
great improvement over the former miscellaneous distribution of
tobaccos of all kinds to all districts.

EXPENSES OF THE WORK.

In thus briefly reviewing the work of the Division of Soils and
stating the results, the commercial value of which is already appar-
ent in several lines, and which open up great possibilitics for improving
methods and crops in still others, I can not refrain from showing the
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very moderate expense this work has been to the Department and to

the country during the past fiscal year, as follows:
Per cent,

Administrative expenses. .. ..l iiiiiiiiiiiiiiaao.. $10, 081. 68 25.3
Laboratories . ... e 5,929.45 - 149
Tobacco investigations. ... ... .o Lol e eeeaiaaa 5, 609. 64 14
Eastern soil survey . oo oo oo i iiiieaeaan 8, 828. 88 22,
Western soil survey ... ..o . oillll 9, 392, 45 23.6

39, 842,10 100

It is only necessary to compare the extent of the operations of the
Division, the results accomplished during the year, and the present
well-organized condition of the work with the total outlay involved
to show conclusively that the money appropriated has been wisely and
cconomically expended and that the results could only have been
sccured by an exccllent organization and by cfficient and carnest
cooperation on the part of all employecs of the Division.

REVIEW OF SOIL WORK.

This report marks an epoch in the work of the Division of Soils,
namely, the transformation of the Division into a bureau well organ-
ized and well equipped to carry on the work in a larger and broader
field than has cver before been possible. In this connection certain
features characterizing the work of the Division during the past year
invite special attention. )

Every impartial reader of this report will concede to me the right
to point to the work of the Division of Soils as work which fully and
thoroughly meets the supreme test of the Department’s practical util-
ity, namely, the material benefits accruing to the tillers of the soil
with a very modest expenditure of public funds.

The popularity of the work of the soil survey, as shown in the
numnierous requests for its extension which have come from all the States
and Territorics, has beenamply justified by the practical results already
attained by our field parties. The prophecy voluntecred not so long
ago of the impracticability of a comprehensive and effective soil sur-
vey has been cflectually disproved. To-day there is not only no diffi-
culty in securing active cooperation with State organizations, but
cooperation has been offered far in excess of our present available
force. The workers in our ficld parties are every scason acquiring
new and valuable experience, which promises to make them more use-
ful in the future. The success of their work is attracting trained men,
who look to this as one of the most promising fields for research work
in cconomic lines. The lack of trained men previously commented on
has been met by thorough and conscientious training on our part of
promising young men in our laboratory and field methods, so that we
are practically independent in this respect and can meet any reasonable
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demands which may be made for the extension of the work within the
limits of the appropriation by Congress.

In our laboratories the problems of soil physics and soil chemistry
are being intelligently studied and in certain lines effectually solved,
but it is perhaps in our tobacco experiments that we have achieved
the most striking results, measurced by the immediate effects upon the
cultivator and by the appreciation of the public. These experiments
arc based upon the soil survey, and they justify by their results the
confident statement, as anyone who carefully rcads this report can
see, that what has already been done, to say nothing of what we hope
to do in the future, has laid the foundation of added wealth to tobacco
growers in this country aggregating yearly far more than the entire
cost of the Division of Soils since its establishment.

With such results as have been already achieved we can certainly
look forward with the utmost confidence to the results to be obtained
by the Bureau of Soils with the larger appropriation and additional
equipment which have been, and which may be, provided by the far-
sighted liberality of Congress.

BUREAU OF CHEMISTRY.

Chemistry is a science which touches every branch of agriculture.
In the organic act establishing the Department of Agriculture, among
the scientific advisers whom the Commissioner of Agriculture was
authorized to appoint, a chemist was first mentioned. The Burecau of
Chemistry is the natural outgrowth of the Division of Chemistry,
which was the first scientific office established at the time of the
organization of the Department in 1862. The work of this branch of
the scientific service has gradually extended until it has recached its
present proportions. Gradually the chemical work of> the Depart-
ment of Agriculture has come to be regarded as the most important
of all the chemical work for the Government. The scope of the work
at the present time, together with the relations which have been estab-
lished by it with other Departments of the Government, can best be
illustrated by a brief statement of the nature of the investigations
which have been conducted during the fiscal yecar ended June 80, 1901.
During that period there were received for examination or analysis in
the Division of Chemistry 8,824 samples of all kinds.

INVESTIGATIONS OF THE COMPOSITION, NUTRITIVE VALUE, AND
ADULTERATION OF FOOD PRODUCTS.

The subjects of investigation have been, first, the study of the
composition, nutritive value, and adulteration of food products. The
work of the year has been devoted particularly to the study of pre-
served meats, with a view of comparing the preserved article with the
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original, in respect of its composition and nutritive value, and to deter-
mine the preservatives, if any, which are employed in the process.  This
is a part of the claborate work which has been carried on for many
years in this line and which is recognized throughout the world as the
most important contribution to this branch of agricultural science
which has ever been made. The bulletins relating to the subject of
the adulteration of foods, although printed in more than the usual
numbers, have heen entirely taken up by the demands from scientific
men throughout the world, so that none remain now for distribution.
The importance of this work has been recognized in a very practi-
cal way by the publication of a volume, by high chemieal authorities,
on food adulteration, in which it is stated that the contents of the
work consist chiefly of the investigations of the Division of Chemistry
and that the justification of its publication lies in the fact that the
builetins containing these investigations arc no longer available for
use.

The importance of securing pure food is of equal value both to the
farmer and the consumer, and the efforts of the Division of Chemistry
have been for many years and still are devoted to this great purpose.

EXAMINATION OTF IMPORTED FOOD PRODUCTS.

In connection with this work, by speeial authority of Congress, the
Division of Chemistry has examined food products imported into this
country which are suspected of adulteration or of containing injurious
constituents. While Congress has not authorized the Department of
Agriculture in any way to protect the pcople of this country from frauds
in food adulteration, it has conferred the authority upon the Depart-
ment of protecting the health of our people from injurious substances
imported in foods. The investigations during the past year have been
devoted particularly to olive oils, preserved meats, and wines. The
greater part of these investigations is considered of a confidential
nature, and the results have not been published up to this time. It is
believed, however, that the time will soon come when the results of
these investigations can with profit be given to the public.

EXAMINATION OF FOODS INTENDED FOR EXPORT.

With a similar purpose in view, the Congress of the United States
bas authorized the Scerctary of Agriculture, through the Bureau of
Chemistry, to inspect American food products intended for export to
foreign countries where chemical and physical tests are applied to the
sale of foods. Unfortunately Congress did not give a suflicient appro-
priation to the Burcau of Chemistry to permit the execution of this
law ina proper way. It is important that our food products going
abroad be purc and wholesome, and that we protect our exporters
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against any unjust discrimination in foreign countries. To this end
an inspection, such as Congress previded for, is absolutely necessary.
During the past year thisinspection was devoted particularly to exported
dairy products and wines, but it is hoped that Congress will provide
for the extension of this work to all food products of every description.

INVESTIGATIONS IN CONNECTION WITH ASSOCIATION OF OFFICIAL
AGRICULTURAL CIIEMISTS.

The Division of Chemistry has continued during the year to study
methods of analysis and investigation of soils, fertilizers, fodders and
other feeding stuffs, tannins, sugars, and dairy products, in connection
with the Association of Official Agricultural Chemists of the United
States. This work, in which the Division of Chemistry has taken a
leading part during the past sixteen years, has placed the agricultural
. chemists of this country on a plane which, for unity of action and
purpose and the value of the results obtained, has enabled them to
secure a higher position of authority and achievement than any of the
other agricultural chemists of the world. There is, in other words, no
organized body of agricultural chemists to-day which compares in
efficiency and thoroughness of work with our own, and this has been
due largely to the work of .the Division of Chemistry, in collaboration
with the agricultural chemists of our colleges and experiment stations.

WORK OF FOREST CHEMISTRY.

The work of forest chemistry in the Bureau of Chemistry is of the
utmost practical importance to the investigations of forestry. This
work is devoted to the study of forest products in regard to their com-
position, their relation to the soil, and the products which they can
yicld. When it is considered that many of the great technical chem-
ical industrics of the country are intimately dependent on forest prod-
ucts, the magnitude of this work is easily understood. Among these
great interests the tanning industry stands, perhaps, first, followed
closely by the industrics devoted to the manufacture of wood pulp and
to the distillation of wood and the production of wood spirit, methyl
alcohol, acetone, pyroligneous acid, charcoal, and other products. This
work is now thoroughly organized in the Bureau and will be prose-
cuted with still greater vigor.

WORK OF DAIRY CHEMISTRY.

The laboratory of dairy chemistry in the Bureau has been more fully
equipped and organized and is devoted especially to a study of the best
methods of detecting adulterated or preserved dairy products and of
preventing unjust discrimination against these products in foreign
countries by the application of crude or imperfect methods of analysis
or in the exercise of discrimination in any way prejudicial to our
interests.
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STUDY O SUGAR-PRODUCING PLAXNTS.

The sugar laboratory of the Bureau of Chemistry continues to study
all the chemical problems relating to the production of sugar-producing
plants and the manufacture of sugar therefrom. The chief part of the
work is devoted to the study of sugar beets and especially to the
influence of environment upon the sugar content thereof.  This study
is pursued systematically, in collaboration with the agricaltural experi-
ment stations, and has already revealed in a definite way the influence
of the chief factors of cnvironment, viz, temperature, sunshine, and
soil, upon the sugar content of the beet.

Great interest has also lately been awakenced in Georgia and Florida
looking to the extension of the culture of sugar cane in those localities,
and the Burcau of Chemistry has taken up a systematic examination
of the soils on which the canc is grown and an analysis of the canes
produced. ‘

STUDY OF ROAD-BUILDING MATERTALS.

-

The laboratory for the study of road materials, established to coop-
crate with the Office of I’ublic Road Inquiries, has been fully organized
and is now one of the important scctions of the work of the Burcau.
The physical and chemical study of the materials used in building
roads will lead to not only greater economy in road construction, but
far greater durability. -The cementation value of the materials used
for surfacing a road differs so widely that the efficiency of the road
depends upon the nature of this material. The investigations of this
laboratory will show to road builders the exact character of the mate-
rials which it is proposed to use for surfacing and lead them to choose
those which will give the highest efficiency.

The laboratory has in no way been advertised, except in the exhibit
made at the Pan-American Exposition, owing to the limited facilities
for carrying on the work; but even with this- necessary precaution it
has been impossible to keep pace with the heavy demand for tests.
Samples have been reccived from all parts of the United States and
even from our foreign possessions.

At the present time the laboratory has the equipment and facilities
for testing all varieties of macadam rock, gravels, and clays, and in a
short time the equipment for testing paving brick will be ready. In
the testing of paving brick, not only will the physical properties of
the manufactured brick be determined, but a thorough study will be
made of the methods and materials used in making the various types
of brick to aid the manufacturcr as much as possible in improving his
products. The prime object of this laboratory is to aid road builders
in selecting the best available materials for their roads,

When it is considered that the cost of properly constructed macadam
roads is from $3,000 to $10,000 a mile, and that the cost of paved



62 YEARBOOK OF THE DEPARTMENT OF AGRICULTURE.

roads is gencrally much greater, it can be seen that sclecting the
proper material is a very important matter.

CHEMICAL WORK FOR OTIIER EXECUTIVE DEPARTMENTS.

The work which the Bureau of Chemistry does for the other Depart-
ments of the Government is already great and is constantly increasing
in magnitude. DBy arrangement with the Secretary of the Treasury,
the chief of the Burcau of Chemistry has been designated as super-
visor of sugar tests in the laboratories of the appraisers at the ports
of New York, hiladelphia, and Boston. The control of this branch
of the chemical work of the Treasury is of the utmost significance, as
sugar furnishes a larger revenue than any other one item imported
into the United States. Many suits have been brought against the
United States on the alleged grounds of collecting a higher duty than
the Jaw contemplates on imported sugar, and this fact led the Secre-
tary of the Treasury to solicit the cooperation of this Department in
securing the highest possible accuracy in the scientific ascertainment
of the amount of duty to he levied. ,

For the War Department the Bureau of Chemistry has continued to
examine many of the articles of food, clothing, and other supplies for
the Army, and this work is continually increasing in magnitude.

For the Post-Office Department the Bureau of Chemistry continues
to examine all articles which are supposed to be unmailable under the
law or fraudulent in nature.

For the State and other Departments the stationery and inks which
are used in producing records are examined in the Burehu of Chemistry.

For the Department of the Interior the Bureau of Chemistry has
undertaken a thorough examination of the hot springs in the reserva-
tion at Hot Springs, Ark.

Many other miscellancous items are submitted by the various Depart-
ments of the Government for investigation in the Bureau.

1t is thus seen that not only is the Bureau of Chemistry charged with
chemical investigations of all kinds which relate to agriculture, but
also has gradually extended its investigations to the necessities of
other Departments. It has thus gradually grown to be recognized as
the leading chemical laboratory of the Government, to which all of the
Departments have recourse in cases of need for chemical work. Itis
boped that Congress will provide for this expanded work of the Bureau
of Chemistry, since chemical work can be more economically and effi-
ciently done under a common supervision rather than by the estab-
lishment of separate laboratories for every character of investigation.

BUREAU OF FORESTRY.

The work of this Bureau includes the making and execution of work-
ing plans for Federal, State, and private forest lands; the study ot
forests, forest fires, forest grazing, commercial trees, lumbering, and
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forest products; the study of econowmie tree planting and the prepara-
tion of planting plans. The Bureau is cooperating with the Federal
Government, with several States, and with many private owners in
handling their forest lands. Its assistance has heen asked for a total
area of 52,170,086 acres, of which about 4,000,000 acres are held by
lumber companies and other private owners. In its studies of com-
merecial trees and forests, and of their forest problems, it is pursuing
lines of investigation indispensable to the development and perpetua-
tion of our national forest resources. Its work of tree planting on
the treecless plains already involves the making of planting plans for
many thousands of acres of wood lots, shelter belts, and commercial
plantations.

On the 1st of July of the present year the Division of Forestry
became a Burcau. The change was incidental to the partial reorgani-
zation of the Department of Agriculture by Congress at its last ses-
sion, but it was brought about by the increased understanding of the
need of forestry among our people, and especially by the appreciation
in Congress of the practical methods used by this Department in its
forest work. The change from a Division to a Burcau opens a way
for larger organization and more extended work which the public and
private demands for assistance in practical forestry have made imper-
ative. The work of the Burcau of Forestry is now conducted along
three principal lines: Iirst, forest management, which involves the
preparation and execution of working plans for Federal, State, and
private forest Jands; second, forest investigation, which includes the
study of commercial trees, of economic tree planting, of forest fires,
grazing, lumbering, forest products, and other important lines of
rescarch; and third, the making and maintenance of records, which
covers the routine work of the Bureau and the care of its library, lab-
oratory, and photographic collection.

I am glad to report that the Bureau, under its present organization,
-an meet much more effectively the demands made upon it than was
possible as a division. During the fiscal yecar these demands have not
only increased along lines already established, but the growing tend-
ency to refer all important forest matters to the Bureau has been
more marked than at any time in the past.

The demands for the assistance and advice of the Burcau arc insist-
ent and widespread, and its sphere of usefulness has extended widely
with the sound and steady development of the forest movement.
With the added effectiveness of its present organization, the adequate
extension of its field force, now first made possible by the training of
men in our forest schools, and the urgently growing need of its serv-
ices, the Burcau of Forestry has before it a future rich in possibilities
for useful work if its resources do not fall too far behind its actual
needs. I have not hesitated to recommend a considerably increased
appropriation for the Burcau of Forestry for the coming fiscal year,
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because of the vast interests which depend on forest preservation and
wise use. In a very real sense an appropriation for these purposes
protects and promotes the interests, among others, of all that vast -
body of our citizens to whom the success of irrigation, mining, graz-
ing, transportation, or the timber trade are of primary importance.

The rapid progress of interest in forestry throughout the South is
most gratifying. A very considerable proportion of the most impor-
tant recent work of the Bureau of Forestry lies in the -Southern States.

With the view to encouraging the substitution of conservative for
destructive methods, the Bureau has undertaken the preparation of
working plans, giving full directions for the management of forest
tracts, and will also afford practical assistance on the ground, without
cost to the owners of wood lots. In the case of large tracts, however,
the cost of traveling expenses and subsistence, together with the neces-
sary helpers of the agents of the Burcau while in the field, must be
borne by the owner.

FOREST MANAGEMENT.

The requests upon the Burcau of Forestry from private owners for
practical assistance and advice in the handling of their forest lands con-
tinue steadily to increase. Of the recent requests for assistance the
most noteworthy is the joint application of the Kirby Lumber Com-
pany and the Houston Oil Company for help in devising the best
method of managing 1,000,000 acres of long-leaf pine land in Texas.
This area includes considerably more than half of the long-leaf pine
lands in that State.

Personal examinations in the woods were made during the year of
788,890 acres of private ownership, and four detailed working plans
were prepared, covering an area of 226,000 *acres. One of these was
for the tract of a lumber company in Arkansas and another for a tract
in Missouri owned by the Deering Harvester Company. The prepa-
ration of working plans was begun upon five timber tracts of private
ownership, with a total area of 628,000 acres. The largest of these
consists of 300,000 acres in Maine, owned by the Great Northern Paper
Company. The fact that the offer of cooperation under which these
working plans arc made is being taken advantage of so extensively by
lumber companies and other business organizations indicates clearly
the real practical value of the Bureau of Forestry to private owners.

The preparation of working plans for the Kederal forest reserves
goes steadily on. The working plan for the Black Hills Forest Reserve
has been completed, and working plans have been begun for the Pres-
cott, the Bighorn, and the Priest River forest reserves. The immense
labor involved in some of these plans is indicated by the fact that for
the Black 1lills plan alone the diameter of every tree, large or small,
was measured on 10,234 acres, and complete ring countings were made
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for 4,500 trees.  All these ficld measurements require painstaking elab-
cratien in the oflice.

In cooperation with the State of New York, which appropriated
$3,500 for that purpose, the field work necessary to a working plan
for townships 5, 6, and -£1, Hamilton County, in the Adirondack Forest
Preserve, has been completed.  The results of similar cooperation on
township 40 have already been printed in the form of a complete work-
ing plan.

FOREST INVESTIGATION.

Studies of commercial trees, the practical advantages of which are
becoming more and more evident, were continued during the year
and extended to many species hitherto not investigated. Extensive
studies of the redwood, red fir, and hemlock of the Pacific coast have
been completed and are ready for publication. Other trees under
investigation arc the Western yellow pine, the loblolly and short-leaf
pines, the more important Southern hard woods, the Adirondack balk
sam, and the second-growth hard woods of New England. The loca-
tion, size, and ownership of the Big Tree groves in the California
sierras have been thoroughly studied for the first time, and much fresh
information has been obtained of the character of the tree.

The region containing the proposed Appalachian Forest Reserve was
examined in cooperation with the United States Geological Survey.
The forest on 9,600,000 acres was mapped, the lands were classified,
- and a careful study was made of the forests. The result of this exami-
nation will be embodied in a report dealing with the suitability of
thix region for the purpose of a national forest reserve, the cost of
such_a reserve to the Government, and the good which would result
from its careful and conservative management. :

The creation of the proposed reserve is, in my judgment, urgent, in
order to protect the headwaters of important streams, to maintain an
already greatly impaired supply of timber, and to provide a national
recreation ground which, with the single exception of the Adirondacks,
will he readily accessible to a larger number of people than any other
forest region in the United States. I believe that these considerations
render the purchase by the Federal Government of the proposed
reserve in the Southern Appalachians desirable in every way. The
policy involved is not new. The proposed purchase will not involve
the creation of a precedent, for that has already been done.  1In 1896
the Government purchased from the Blackfeet Indians of Montana an
area of approximately 615,500 acres for the sum of $1,500,000, and
on Fehruary 22,1897, it hbecame a part of the Flathead Forest Reserve. -

A study of the Sierra Forest Reserve has been undertaken, also in
cooperation with the United States Geological Survey, and will shortly
be completed.

1 Al1901——5
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Following the request of the Secretary of the Intervior for reports
on technical forest matters, the effect of grazing and of forest fires was
investigated in twelve of the forest reserves. A study of the present
forest condition of Nehraska and of the causes which led up to it was
begun and pushed far toward completion.

The Bureau is now conducting an investigation in the South to
devise conservative and practicable methods for improved turpentine
orcharding. Since the maintenance of the naval-stores industry is of
urgent necessity in the Southern States, this investigation is one of
the most important now being carried on by the Bureau.

FOREST EXHIBITS.

The forest exhibit of this Department at the Pan-American Exposi-
tion was superior in size and quality to that at the Paris exhibition,
which was awarded a gold medal. It included the largest colored
transparencies ever made. :

.

TREE PLANTING.

One of the most important and promising lines of work of the
Bureau of Forestry is its study of economic tree planting apd its
cooperation with farmers and others in making forest plantations.
Tree planting has so vital and intimate a relation to the welfare of the
farmer in the treeless regions that whatever assists him to grow trees
assists him also in the production of every other crop. Forty-six
thousand one hundred and forty-five acres were examined for planting
during the year, and planting plans were prepared for 5,785 acres,
while 148 applications for tree-planting plans have been received.
The number of applications for commercial plantations of large size
is increasing so rapidly that the usefulness of the practical assistance
and advice offered to the tree planters will be limited only by the men
and money available for the work.

A series of important measurements of the growth of planted groves
in the treeless plaing has been begun in order to show the value of
plantations as business investments. A careful study has been pushed
during the year of the encroachment of forests on the Western plains
in order to determine the possibility of reclaiming portions of non-
agricultural Government land by planting forests.

OFFICE OF EXPERIMENT STATIONS.

PROGRESS OF TILE STATIONS.

During the past year the Office of Experiment Stations has made a
broad inquiry to determine how far the operations of the agricultural
experiment stations are conducted with special reference to the agri-
cultural needs of their respective States and Territories. This inquiry

e
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has shown conclusively that by far the largest part of the work of our
stations has direct relation to the important agricultural interests of
the communities in which they are located. It has also shown that
the nature of the operations of the stations is becoming betler under-
stood by our farmers, and that the desirability of more thorough and
far-reaching investigations is much more appreciated than formerly.
A broader and deeper foundation of scientificinquiry is being laid cach
year, and there is a constant accumulation of data regarding the gen-
eral agricultural conditions of the different regions of the United
States.  The climate, soil, water supply, native and cultivated plants,
injurious insects, fungi, and bacteria are being studied in more detail
and with greater thoroughness than ever before. Best of all, this
scientific work is having a beneficial effect on more practical opera-
tions of our stations. These arc assuming a more substantial and sys-
tematic character, and are being conducted with more definite relation
to actual conditions. They have, therefore, a greater assurance of
successful practical outcome.

Questions relating to the introduction of plants or to the improve-
ment of the live-stock industry in any region, for example, are now
being investigated with a strict rclation to the real requirements of
the agriculture of that region, which would have been impossible
a few years ago. Public attention has recently been strongly and
favorably attracted to the successful results of the work of our stations,
in cooperation with this Department, in making it possible for our
farmers to have an abundant supply of forage for their live stock under
varied regional and climatic conditions. The relatively large use which
is now made of such crops as alfalfa, kafir corn, cowpeas, and rape is
generally acknowledged to be due to the persistent and well-directed
cefforts of the stations and this Department. This is a matter of very
great importance to our agriculture when we consider the vast inter-
ests involved in the animal husbandry of the United States.

In some ways the past year has been notable in the progress of agri-
cultural research in this country. The results of practical importance
already attained have inspired the public with such corifidence in the
ralue of this kind of investigation that Congressand State legislatures
have heen unusually liberal to this Department and the experiment sta-
tions. At the same time business enterprises requiring scientific and
expert knowledge and skill for their successful management have been
unusually prosperous. The managers of these enterprises have awak-
ened toa much clearer appreciation of the value of the services of such
men as arc most successful workers in our institutions for agricultural
cducation and research. An increasing number of our best workers
in these institutions have therefore been given very attractive offers
from the business world. So many public and private positions for
well-trained and experienced workers in agricultural science and
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research have been opened that in some lines the demand has outrun
the supply. This has led tonumerous changes in the personnel of our
experiment stations, partly through the transfer of their officers to out-
side enterprises and partly through the change of officers from onc
station toanother on account of differences in salary and other attrac-
tions. This is a remarkable state of things considering the length of
time during which our stations have been in operation, and brings them
face to face in a measure with the same difficulties which attended their
earlier operations, when, for different reasons, there wasan inadequate
supply of trained workers.

As the work of the experiment station makes a more definite impres-
sion upon the public mind, and is more clearly differentiated from that
of the agricultural college as a whole, the State legislatures are called
upon to make special appropriations for investigations by the stations.
A notable example of this was the action of the recent legislature in
Illinois, which appropriated $46,000 for the next two years, to be
expended as follows: Experiments with corn, $10,000; soil investiga-
tions, $10,000; investigations in horticulture, $10,000; experiments in
stock feeding, $8,000; dairy experiments, $5,000, and sugar-beet
experiments, $3,000. A number of States recognized the special agri-
cultural nceds of different localities by appropriations for substations
or independent stations devoted to these interests.

In further recognition of the experiment station as a distinet unit
within the college, scparate buildings or parts of buildings are now
more generally provided for the exclusive use of the station. The
movement for the separation of the office of director of the station
from that of president of the college has also been advanced by changes
in this direction in six States, leaving at present only eleven States
and Territories in which the college president actually performs the
functions of director of the experiment station. In a number of
instances newly appointed officers of experiment stations have no duties
as teachers in the college, and in other instances changes have been
made by which the amount of teaching required of station officers has
been materially reduced. Experience has cach year shown more con-
clusively that if station officers are to accomplish the best results in
agricultural investigations their rescarch work must be made their
primary business before which routine duties of every kind must give
way as the conditions of the original work demand. Our most suc-
cessful stations are now managed on the principle that they constitute
research departments of the colleges; that they are thus at the summit
of our system of agricultural education, and that they must be man-
aged on the same principles as those upon which the scientific labora-
tories in this Department and our leading universities are conducted—
that is, their officers must be the best trained experts in their respective
lines, and they must be able to devote their time and energy quite
_ fully to their investigations.
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COOPERATION OF THE STATIONS WITII THE DEPARTMENT.

The number and variety of cooperative enterprises between the
different Bureaus and Divisions of this Department and the cxperiment
stations have greatly increased during the past year. Progress has
also been made in determining the principles on which successful
cooperation must be based and the best methods of arranging and con-
ducting such cooperation. Without doubt the Department and the
stations arc now in closer touch than ever before, and through their
cooperation important investigations for the benefit of agriculture in
many parts of the country have been greatly strengthened. Now that
the preliminary questions relating to the organization of these cooper-
ative enterpriscs have been largely settled and the funds which can be
devoted to this kind of work have been increascd, there will be a
further extension of cooperative effort in the immediate future. By
this combination of forces the varied national and local needs of our
agriculture will be more fully met, and the benefits of agricultural
research will be extended to every part of our territory. Thus we
shall have a system of agricultural investigation more thorough in its
organization and more wide reaching in its scope than exists anywhere
else, and this vast system for the direct application of the results of
scientific inquiry to agricultural practice has been so constituted that
every farmer throughout the length and breadth of our land may easily
and freely avail himself of whatever information is gained through the
researches of this Department and the stations. .

AGRICULTURAL EXPERIMENT STATIONS IN ALASKA.

Agricultural investigations in Alaska have been continued, with
headquarters at Sitka and subsidiary stations at Kenai, on Cook Inlet,
and Rampart, in the Yukon Valley. The chief new feature of these
investigations during the past ycar has been the more thorough study
of the agricultural possibilities of the interior, especially the Yukon
Valley. For this purpose Professor Georgeson, the agent in charge
of the Alaska experiment stations, made journeys into the interior
during the summers of 1900 and 1901. As the result of the first of
these journeys a tract of land on the north side of the Yukon River,
dircetly opposite the town of Rampart, was sclected for experimental
purposes, and field experiments with rye, barley, oats, wheat, and
vegetables were inaugurated. Rye seeded in the fall of 1900 wintered
perfectly and was ripe early in August, 1901. Barley sown in the
spring of 1901 ripened at the close of that season. Vegetables were
largely destroyed by rabbits, and cven those which escaped did not
grow well in a new soil, confirming previous experience that it requires
two or three years in Alaska to get new soil in proper tilth for vege-
tables. Vegetables are, however, successfully grown at the Holy
Cross Mission and other points in the Yukon Valley. Professor
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Georgeson reports that while he was at the Holy Cross Mission during
the second week in August, 1901, *“the mission was supplied from its
own garden with new potatocs, cauliflower, cabbage, and other vege-
tables.” At Sitka the experiments with cereals, forage crops, and
vegetables were continued, and a considerable number of varieties
were successfully grown. A log silo was also built there and filled
with native grasses during the latter part of September, 1900, of which
Professor Georgeson says: ‘“The experiment was an entire success.
Our work oxen were fed exclusively on silage from November 10 to
May 1, and only when they were worked were they fed grain in addi-
_tion. They ate the silage with relish throughout and were maintained
in good condition. There was no greater loss of silage by waste than
always occurs in preserving green forage.”

At Kenai experiments with cereals and vegetables have been con-
tinued, with considerable success. Fall-seeded wheat survived the
winter of 1900-1901 in fair condition, and spring-seeded oats, barley,
buckwheat, flax, and wheat looked very promising early in September,
1901. A small plat of red clover sowed in the spring of 1900 wintered
over well and made a good growth during the summer. The greater
portion of the grain sown last spring at this station was from grain
previously grown there, showing that grain can be matured and prop-
agated in that region. DBesides the experimental work at Sitka, Kenai,
and Rampart, sceds have been distributed to over 400 persons living
in different parts of Alaska, and a considerable number of reports
have been reccived from seeds grown there during the season of 1900.
There is a considerable increase in the demand for seeds, now that it is

-known that they are being distributed through the station. Not only
are vegetables, cereals, and forage plants asked for, but there is a
considerable demand for flower seeds. There seems to be a great
desire on the part of a certain class of settlers in Alaska to cultivate
flowers, which are more than ordinarily prized in a region where the
general conditions of life are so comparatively hard.

WORK OF THE STATIONS AT SITKA AND KENAI, ALASKA.

During the summer of 1901 the assistant director, Dr. E. W. Allen,
of the Office of Experiment Stations, made a tour of inspection te the
stations at Sitka and Kenai, and also made inquiries regarding the
agricultural possibilities of the coast region of Alaska. The following
extracts are taken from his report:

The impression which I gained from this Alaskan trip was that not only is quite
a wide range of gardening and some measure of agriculture possible, as has been
shown by the Congressional reporis of our experiments there, but that a gratifying
amount of educational and demonstration work has been done among the pecople,
which is already productive of good results. A number of private rcsidences about
Sitka show what can be accomplished by well-directed industry in beautifying them
and in maintaining creditable home gardens. Many of the natives plant gardens of
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vegetables and flowers, and a considerable number give them fairly good care. Near
the town men were engaged in making hay on a small tract, and, with the weather
prevailing at the time of my visit, it was quite practicable to dry the hay in the field.
Numerous gardens containing lettuce, radishes, cabbage, peas, potatoes, and the more
hardy vegetables generally were to be seen at the various places where I landed along
the way. These gardens were for the most part well cared for and usually an object
of pride. The quality of the vegetables raised was said to be excellent, and failures
were few with persons who understood the best methods. At Kenai the gardens of
the natives presented an especially well-cared-for and thrifty appearance. In many
places the natives have come to appreciate the value of vegetable food in improv-
ing their diet, and the variety which a garden of fresh vegetables lends to the food
of the newer residents of Alaska is much appreciated by them. Flower beds of sweet
peas, peonies, and a number of other kinds of plants were not uncommon.

The sced for planting these gardens and the directions and encouragement for
maintaining them have come very largely from the special agent in charge of the
Alaska station and his superintendents. FEverywhere I went along the coast region
I found that the work of the Alaska stations was well known and usually very favor-
ably regarded at “present, although many admitted that they at first viewed the
undertaking with much skepticism. Hardly a man wasaddressed who did not know
about Professor Georgeson and his work. This is the more remarkable, and stronger
evidence of the interest which has been aroused, when it is considered that there are
practically no newspapers in Alaska having more than a local circulation, that no
publications except Congressiomal reports have been issued, and that, owing to the
difficulties of {ransportation, people do not get about as much as they do in the States.
The extent to which information has been diffused and the confidence of the people
won speak much for the vigor and industry with which the work has been prose-
cuted. The propaganda has met with a good measure of success, and the work now
has many strong friends, particularly in the western coast region, where the condi-
tions are the most suitable for agriculture.

I was impressed with the many difficulties which our agent has had to meet in
carrying on his work under such pioneer conditions at a number of points widely
separated. Transportation is entirely by water and is slow, mails are infrequent, the
need for materials of various kinds must be anticipated several months, labor of the
right kind for our work is very difficult to procure, the results must be accomplished
in a short summer season, and a thousand and one little annoyances arise to hinder
and discourage the undertaking. It is only through untiring energy and enthusiasm
for the work and the exercise of the strictest cconomy that Professor Georgeson has
been able to make the good showing that he has for the time and money he has had
at his disposal. I do not hesitate to say that, despite these difficulties and the higher
prices to be met, few if any of our experiment stations in the carly years of their
existence have been able to make a better showing for the money expended, in the
way of buildings, permanent improvements to the land, and amount of experimental
work performed, than the Alagkan stations do to-day, and the intercst and confidence
which have been aroused by the stations are worthy of any station in the newer
States.

Now that such favorable results have been obtained with vegetable growing and
some of the cercals, I am of opinion that work might be undertaken with animals to
show the extent to which feed for them can be profitably or economically grown in
Alaska. Fresh meat is scarce and dear. It is only occasionally that meat can be
obtained to the west of Sitka. With small animals, like poultry, useful work might
be done_in showing what feeds can be grown for them and how they can best be
cared for. Poultry raising would be the simplest beginning in animal production and
might lay the foundation for work with larger animals. The hog is not commonly
found, but summer pasturage for hogs could surely be raised, and it seems very probable
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that winter feed could be grown also. The profitability of hog raising in a small
way and the quality of the pork which could be produced without corn would be a
good subject for investigation. Cattle raising and milk production have been tried
as a business venture on a small scale at a few places. In most instances, however,
the feed for the animals has been very largely shipped in, and it remains to be
demonstrated to the satisfaction of the people at large at least that the nccessary
grain and feed can be profitably raised, so that products of good quality can be made
without relying upon feeds imported from Puget Sound.

From the experience already had I am inclined to regard the raising of cattle for
beef and for milk production in Alaska as entirely feasible. There are good pastures
in places and natural meadows where hay of good quality can be made. From a
commercial point of view the present freight rate on live cattle from Seattle to the
Cook Inlet region would give the Jocal cattle raiser the advantage of a protective
tariff. Kenai and Kadiak seem well adapted to experiments of this nature and are
representative of quite large arcas of country. I would recommend that the building
up of a herd of cattle with reference to conducting experiments in the feasibility
and profitability of beef and milk production, using home-grown products to the
largest possible extent, be taken up as soon as circumstances and the funds at the
disposal of this work will permit.

From all the evidence received at this Department it seems clear
that the agricultural investigations already conducted in Alaska have
been productive of good results, and that by persistent effort sufficient
agriculture may be established in this Territory<to be an important
aid in the development of mining, lumbering, and fisheries. To put
the work of the stations on a more effective basis, funds should be
provided for the completion of the headquarters building at Sitka, the
ercction of buildings at Kenai and Rampart, and the further equipment
of the stations there, for the employment of an expert horticulturist,
whose services are greatly needed, and for the purchase of live stock.
The annual appropriation for the regular expenses of the Alaskan
work should be at least as much as that for the experiment stations in
the other Territories, namely, $15,000. For the ensuing fiscal year I
recommend that an additional appropriation of $5,000 be made for
buildings and the purchase and transportation of live stock.

AGRICULTURAL EXPERIMENT STATION IN HAWAIIL

The first appropriation ($10,000) for the establishment and mainte-
nance of an agricultural experiment station in the Territory of Hawaii
was made for the fiscal year covered by this report. With a view to
determining the conditions existing in Hawaii with reference to experi-
mental investigations as related to the needs of the agriculture of that
Territory and the location of an experiment station, Dr. W. C. Stubbs,
director of the Louisiana Agricultural Experiment Stations, was sent
to Hawaii, as stated in my previous report, where he made a careful
investigation with special reference to the organization and work of
an experiment station. His report was transmitted to Congress in
January, 1901, and published. Besides much valuable information
regarding the agriculture of Hawaii, this report contains definite rec-
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ommendations regarding the location, equipment, organization, and
lines of work of the proposed experiment station in that Territory.
It was recommended that the station be established under the direct
control of this Department and independent of existing local institu-
tions.  As the stationalready maintained by the Hawaiian Sugar Plant-
ers’ Association will continue its work on problems relating to the
sugar industry, it was recommended that the station to be established
by this Department give its attention to other agricultural interests.

It was pointed out that among the subjects to which the station
should give special attention were the culture of fruit, vegetables,
rice, forage crops, stock raising, dairying, coffee growing, irrigation,
and forestry. As the headquarters for the station, it was recom-
mended that the reservation which the Hawaiian Government had sur-
veyed and mapped in 1893 for an experimental and forestry station be
secured. This is a tract of 222 acres near Honolulu, known as Kewalo-
uka, with an elevation ranging from 50 to 1,000 feet and containing
cleared and forest Jand. On the basis of this report a second appropria-
tion of $12,000 was made for the maintenance of an experiment station
in Hawaii during the current fiscal year. Immediately on the passage
of this appropriation act I took measures for the establishment of an
experiment station in Hawaii on a permanent basis.  As in the case of
the stations in Alaska, the general supervision of the Hawaiian Experi-
ment Station was assigned to the Director of the Office of Experiment
Stations. As the active manager of a new station Mr. Jared G.
Smith, chief of the Section of Sced and Plant Introduction of this
Department, was selected and transferred to the Office of Experiment.
Stations as the special agent in charge of the Hawaii Experiment Sta-
tion. He left Washington near the end of March, 1901, and proceeded
without delay to Honolulu, with instructions to establish headquarters
there and to begin the organization of regular experiment-station
work.

As a site for the station he was to secure possession of the tract of
land in Honolulu known as Kewalo-uka, and on this to begin the
clearing and fencing of land and the erection of buildings. In mak-
ing plans for experimental work he was instructed -
to consider especially the needs of the people of the Hawaiian Islands as regards the
production of food supplies for home consumption, and the development of animal
industry, dairying, and coffee culture, and to extend aid to the people of the differ-
ent localities throughout the islands for the improvement and development of local
agricultural industries through the distribution of seeds, plants, and publications,
the giving of advice by corregpondence and otherwise. and the institution of coop-
crative experiments.

He was urged to cnlist the cordial support and sympathy of the
Hawaiian government and people in this enterprise, and he was to
announce that it would he the policy of the Department ““to encour-
age the granting of financial assistance to the station by the Hawaiian
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government, as in the case of the other States and Territories where
the national funds have been largely supplemented by local grants of
moncy for buildings, equipment, and current expenses of the station.”

On examination of the records of the Hawaiian government hefore
the annecxation of this Territory to the United States it was found
that while there were evidences of the intention of that government
to reserve the Kewalo-uka tract for experimental purposes, the reser-
vation had never actually been completed. Soon after the annexation
of the Territory, on recommendation of the Secretary of the Navy,
the President issued a proclamation (November 10, 1899) reserving 20
acres, more or less, of the best agricultural land of this tract as a site
for a naval hospital, and on recommendation of the Secretary of the
Treasury another reservation of 7 acres has been similarly made as a
sitc for a hospital for the Marine-Hospital Service. Through the
courtesy of the Sccrctary of the Navy, this Department has been
granted the temporary use of the naval hospital site for experimental
purposes. After negotiations with the government of the Territory
of Hawaii, the larger portion of the Kewalo-uka tract was definitely
set aside in proclamations issued by the acting governor of the Terri-
tory for the use of the experiment station, to be conducted under the
direction of the Secretary of Agriculture.

About 50 acres of land have been cleared, and half of this arca has
been plowed and harrowed. This includes 13% acres of forest land on
the upper portion of the reservation, where there is sufficient rainfall
to make it possible to carry on experiments without irrigation. This
will be devoted. to horticultural plantations, and in this way will be
covered with trees again. A water system has been provided by the
erection of several large tanks, which are connected with the city water
system and operated with the aid of a gasoline engine and pump. The
following buildings are in process of erection: Residence for the special
agent in charge, office and laboratory, one frame cottage and two
grass huts for laborers, one stable, and one covered manure pit.

Plantings of taro, the principal food plant of the islands, have already
been begun with the special object of studying a disease which plays
havoc with that crop. This is an important matter, as probably 50
per cent of the working population in these islands depend on taro for
their daily food, and within the last decade the price of taro has
increased 500 per cent because of the losses from this discase and
the attendant deterioration in quality and yield of crop. There are
many other fungus diseases of fruits and vegetables prevalent on the
islands in Hawaii which should be studied. Some poultry experiments
have also been inaugurated, with a view cspecially to finding a way of
raising healthy barnyard fowls in these islands, where hitherto the
supply of poultry has kept below the demand because of the losses
from the ravages of diseases. It is reported that live chickens sell in
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Honolulu markets for $15 a dozen, and eggs at from 40 to 50 cents a
dozen.  Owing largely to the insufficient supply of forage, pork pro-
duction is very expensive, the ruling price for hogs in the Honolulu
markets being from 10 to 17 cents a pound on the hoof. To remedy
this difficulty experiments with various tubers and roots and with the
common Papaya as feed for swine will be undertaken at an early day,
and as soon as possible investigations in dairy husbandry will be inau-
gurated. Plans are also being made for experiments in horticulture,
including both fruits and vegetables, and coffee culture.

Among other subjects needing the attention of the station are investi-
gations on methods of cultivation, use of fertilizers, drainage, irriga-
tion, and forestry. Considering the variety of subjects for investiga-
tion, the annual appropriation for the maintenance of the Ilawaii
experiment station should be not less than $15,000. To properly equip
it with buildings, apparatus, implements, live stock, ete., a special
fund of 10,000 is very much nceded. Now that Hawaii is organized
as a Territory of the United States, I sce no good reason why in the
matter of an agricultural experiment station it should receive different
treatment from that accorded other Territories—that is, it should regu-
larly receive the same appropriation as is given the other Territories
under the act of Congress of March 2, 1887. The further needs of the
experiment station, especially as regards land, buildings, and cquip-
ment, should be provided by the people of the Territory, acting through
their Tervitorial legislature.

PORTO RICO AGRICULTURAL EXPERIMENT STATION.

The first appropriation for agricultural investigations in Porto Rico
was made for the fiscal year ended June 30, 1901. This appropriation
was $5,000 and authorized the Sccretary of Agriculture to determine
the agricultural conditions existing in that island, with special reference
to the most desirable localitics for agricultural experiment stations, as
well as the subjects on which the agricultural people of the island are
in most immediate need of practical information, and how this nced
can be most cconomically and effectively swpplied, but it did not pro-
vide for the establishment and maintenance of an experiment station.

The preliminary investigation called for by this appropriation was
made through the Office of Experiment Stations by Prof. S. A. Knapp,
who visited Porto Rico during the summer of 1900. 1lis report was
transmitted to Congress and published. It contains a summarized
statement regarding the climate, soil, and agriculture of the island,
shows in what ways the experiment station might benefit agriculture,
and recommends the cstablishment of a station as soon as practicable.
On the basis of this report Congress made a second appropriation
($12,000) for the current fiscal year, and authorized the Secrctary of
Agriculture to establish and maintain an agricultural experiment
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station in Porto Rico. As soon as this appropriation was made meas-

ures were taken for the establishment of the station in Porto Rico.
The general supervision of this station was assigned to the Director

of the Oflice of Experimment Stations. As the active manager of the

station, Mr. Frank D. Gardner, assistant in the Division of Soils, was

selected and appointed special agent in charge of the Porto Rico experi-

ment station. He proceeded to Porto Rico about the middle of May,

1901, and after spending some time in familiarizing himseclf with the

conditions and needs of agriculture in the island he has arranged to

undertake preliminary investigations on coffee culture.

SELECTION OF EXPERIMENT STATION.

As regards the permanent location of the experiment station, more
difficulty was e\{pelien(,ed in obtaining suitable land than was antici-
pated. As there is no Government land available, it will be necessary
to purchase land for this purpose. An effort has been made to secure
donations of land from the municipalities in the island. It was found,
however, that either the municipalities possessed no lands that in kind
and amount would be suitable for the purpose or that their financial
condition would not allow them to purchase land for the station. It
was therefore determined that action in this matter should be deferred
until the next meecting of the insular legislature, when an effort will be
made to secure local financial aid in the establishment of the station, as
in the case of the other States and Territories. Meanwhile the head-
quarters of the station will be maintained at San Juan, and such inves-
tigations will be undertaken as can be pursucd on lands leased or loaned
by residents of the island desiring to engage in cooperative work with
the station. Information regarding the agricultural needs of the island
and methods which may be adopted for the improvement of agriculture
on the basis of our present knowledge will be collated and published,
_and the people will be aided in this and other ways to improve the
agricultural conditions. It is hoped that before the beginning of
another fiscal year the question of the permanent location of the sta-
tion may be scttled and that then it may be possible to proceed rapidly
with the erection of buildings, the equipment of the station with appa-
ratus, implements, and live stock, and the making of horticultural and
other plantations, as well as the institution of experimental inquiries
which will place this station on a par with the others in the United
States. For the regular maintenance of an experiment station in Porto
Rico, as elsewhere, not less than $15,000 will be required annually. I
therefore recommend that Congress appropriate this sum for the Porto
Rico station for the ensuing fiscal year.

AGRICULTURAL INVESTIGATIONS IN TIIE PHILIPPINES.

It is, in my judgment, very desirable that agricultural investigations
should be undertaken in the Philippine Islands under the War Depart-
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ment, and in cooperation with this Department. The need of such
investigation is illustrated by the fact that such an important crop as
rice, the leading breadstuff of the island, is not at present produced in
suthcient quantities to supply the local demands. The growing of
rice is better understood by the people generally than any other crop,
yet by their primitive methods of culture and crude implements they
are unable to adequately supply their own necessities. Of agricul-
tural products—mostly food stuffs—up to 1890 there were imported
annually more than $£,000,000 worth, while the exports amounted to
about $14,000,000, principally hemp, sugar, coffee, and tobacco.
Under the Spanish Government attempts were made to establish agri-
cultural schools, experiment stations, and model farms, but these insti-
tutions do not seem to have exerted any important influence for the
improvement of agriculture, and since the American occupation have
been largely discontinued. .

In instituting agricultural investigations in the Philippines it is
desirable, in my judgment, to follow the precedents already made in
the cases of Alaska, Ilawaii, and Porto Rico-—that is, a preliminary
investigation should be made to determine where the experiment
station should be located and what subjects it should first undertake
to investigate. With headquarters for agricultural investigations
once established and a single experiment station well organized, it
would be easy to extend the work of agricultural research so that it
would take into account the special necds of different localities. In
order that there may be no delay in establishing the station after the
preliminary investigation is completed, I recommend that an initial
appropriation of $15,000 be made for the ensuing fiscal year to enable
me to institute agricultural investigations in the Philippines, and if
feasible to locate and maintain an agricultural experiment station
there. In order that these investigations may be begun at an early
day, one-third of this amount should be made immediately available.

AMERICAN INSTITUTIONS FOR AGRICULTURAL EDUCATION.

Considerable progress has been made during the past year in broad-
ening and strengthening the agricultural courses in our agricultural
colleges. The movement for the division of the general subject of
agriculture into specialties to be taught by different instructors still
continues. The committee on methods of teaching agriculture of the
Association of American Agricultural Colleges and Experiment Sta-
tions, of which the Director of the Office of Experiment Stations is a
member, has completed its syllabus for a college course in agriculture
by presenting courses in agrotechny (especially dairying), agricultural
engincering, rural cconomices, animal husbandry, soil physics, plant
pathology, and agricultural chemistry. Thus far, comparatively little
attention has becn given to several of these branches of agricultura
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instruction in our colleges. There are, however, beginnings of a
movement for the regular establishment of such courses, which there
is good reason to believe will grow with the increase of the resources
of these institutions and the demands of the people. There has been
a considerable inereasc in the total number of students attending agri-
cultural courses in the colleges, but college facultics have in many
cases failed to offer sufficiently attractive four-year courses to induce
students to attend, or the trustees have failed to equip faculties with
teachers who have mastered their specialties. There is a growing
demand for this education, and where it does not exist the college
should create it as in duty bound. There is an increasing demand for
short and special courses, and the colleges are meeting this to a greater
extent than ever before. A much larger amount of college extension
work in agriculture is now being done. In the States in which this
work has been in progress for a number of years it is being success-
fully continued, and institutions in other States are following the
example of the pioneers in this line of education. In providing for
maintenance and new buildings at the agricultural colleges, the vari-
ous State legislatures meeting during the past year have been more
than usually liberal, so that in the aggregate there is a large increase
in the resources of these institutions.

One of the most hopeful signs of progress in agricultural education
is the movement for the establishment of secondary schools of agri-
culture and the introduction of nature study and the elements of
agriculture into the rural schools.

This Department is already giving aid to the rural schools in vari-
ous ways, but I believe that the time has come for the Department to
take a more active part in cncouraging the introduction of nature
study and elementary agriculture into the curricula of rural schools
for the purpose of developing the natural tendencies of the pupils to
observe and take an interest in the natural phenomena surrounding
them and of fostering in them a love for the country and its pursuits.

Much encouragement may be given by distributing seedsand plants
for use in establishing school gardens; by furnishing schools with col-
lections of specimens of beneficial and injurious insects, plant diseases,
and other illustrative material; by supplying teachers with the publi-
cations of this Department which will be useful to them, and by such
other means as would suggest themselves as the work progressed.
Without doubt, the improvement of our rural schools, so that every
child throughout the length and breadth of our land may have an
opportunity for education which will prepare him for good citizenship
and most efficient industrial service, is one of the greatest which
should engage the attention of our people. With the increased inter-
est in country life which is beginning to be manifested in different
parts of the country, there is good reason to hope that our rural
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schools will be much improved in the near future, and especially that
they will be so organized and maintained that in them the children
will be shown the attractive side of country life and will be taught the
dignity and worth of rural occupations, so as to incline them toward
the study of the sciences that relate to agriculture.

FARMERS® INSTITUTES.

The farmers’ institute movement in this country has now hecome
national in its extent and in the scope of its interests, and has even
assumed international relations as connected with similar movements
in other countries. Having their origin in farmers’ societies of vari-
ous kinds, some of which date back half a century or more, the insti-
tutes have been developed through the efforts of farmers’ organizations,
the agricultural colleges and experiment stations, boards and com-
missioners of agriculture, and many individual leaders in agricultural
progress, until they are now annually held with more or less regular-
ity in nearly all the States and Territories. Beginning about thirty
years ago the States have one after another shown their interest in
this movement through their legislatures by appropriations to aid the
institutes. Growth of interest in the institutes among the farmers
has been reflected by a steady increase in the number of States thus
providing for their maintenance and by the larger amounts of money
devoted to this purpose from ycar to year. According to statistics
published by the Officc of Experiment Stations, in 1891 about $80,000
was spent for farmers’ institutes in the United States, and of this sum
about $60,000 was specifically appropriated for this purpose. In 1899
the specific appropriations for institutes aggregated a little more than
$140,000, more than twice the sum appropriated in 1891, and the
estimated expenditure of funds derived from other sources was
$30,000, a grand total of more than $170,000 spent for institutes that
year. The statistics of the institutes for the past year have not yet
been collated, but the incomplete returns already received show that
the State legislatures of last winter were more liberal than ever before
to this enterprise.

While the statistics of the institutes collated by the Office of Ex-
periment Stations in 1899 were not entircly complete, they showed
that that ycar over 2,000 farmers’ institutes were held in the United
States which were attended by over half a million farmers. The
institutes were held in 43 States and Territories. 1n 19 of these they
were in charge of officers of agricultural colleges or experiment sta-
tions. In 17 they were under State or county officials, and in 7 they
were under the joint control of State officers and college or station
officers.  Successfully conducted institutes arc found under cach
system of management.

Under different names meetings of farmers in many respects similar
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to our farmers’ institutes are held in other countries. In some Euro-
pean countries in particular itinerant instruction for farmers is very
thoroughly organized.

While in some of our States the farmers’ institutes ave quite
thoroughly organized, have liberal financial support, and reach the
farmers quite widely, in many of the States and in the Territories
the movement is yet in a comparatively weak condition and the organi- -
zation and means for this work arc inadequate. Moreover, even in
the States where the institutes are most thoroughly organized and
have had the greatest success, new problems relating to their manage-
ment have arisen with the growth of the movement. For example,
there is increasing difficulty in some States in securing workers
thoroughly qualified for this kind of service who can attract large
audiences of farmers and hold their attention throughout the meetings.

1t is a common experience that after the institutes have been held
for a number of years in a given locality the farmers are not so ready
to listen to local speakers or those who have nothing to give them
except what has come within the range of their own limited personal
experience. They demand that the institute workers shall have a
wide range of knowledge regarding the science and practice of agri-
culture, and particularly up-to-date information regarding the prog-
ress that is being made throughout the world in studying problems
in agriculture both at the experiment stations and on the farm. This
has led to a demand on the officers of our agricultural colleges and
experiment stations for service at the farmers’ institutes far beyond
* their ability to meet. There is, therefore, need of developing a class
of institute workers who shall combine successful practical experience
and scientific knowledge of agriculture with the ability to address
large audiences of farmers in a way not only to hold their attention
but also to impart to them definite information and instruction.
Another problem of increasing importance relates to the ways and
means of reaching the masses of our farmers through the institutes.
On the supposition that 500,000 farmers now annually attend the insti-
tutes, it will be seen that out of 10,000,000 farm workers in the United
States only 1 in 20 is directly reached by the institutes. These are,
without doubt, in the main the most intelligent men in the business,
and whatever good they receive from the institutes is disseminated to
a considerable extent among their less aggressive and more careless
associates. DBut the institutes should directly reach a far greater pro-
portion of our farmers. To do this various expedients will have to be
adopted to adapt the institutes to the nceds of the different classes of
our agricultural population.

These examples of institute problems have been given to illustrate
the fact that this movement has now reached such a stage of its
development that the comparatively simple methods hitherto followed
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in the organization and maintenance of the institutes are not adequate
for an enterprise of such magnitude as this has become. The solution
of these problems will require much study, involving a comparison of
methods employed in the different States and countries. In its
national and international aspects there is, in my judgment, room for
much useful work by this Department which may well aid in this as
in other movements for the education of our farmers and the improve-
ment of our agriculture. While the Department has already done
something toward helping institute movements, I believe that it should
be put in a position to organize work in this line more thoroughly, and
I have therefore decided to ask Congress to make a special appropria-
tion of §5,000 to cnable the Office of Experiment Stations to enlarge
its work with a view to giving definite aid and cncouragement to the
farmers’ institutes in the different States and Territorics. This may
be done by collating and publishing information regarding the insti-
tute movement at home and abroad, by furnishing the institute workers
with the Department publications and information through corre-
spondence, by advising and assisting the institute managers in different
parts of the country with special reference to perfecting organization
and strengthening the work in weak places, and in general the Depart-
ment may act, through its Office of Experiment Stations, as a sort of
clearing house for the farmers’ institute movement as it has done in
the case of the agricultural ecxperiment stations; that is, it would be a
center for the focalization and dissemination of information and influ-
ences which may serve to develop farmers’ institutes and make them a
more efficient means for the education of our farmers and the improve-
ment of our agriculture. '
I am convinced that the publications of the Department and the
experiment stations do not in themselves constitute all-sufficient means
for the dissemination of information on agricultural subjects among
our people. While the work of the Department and the stations has
already been so far disseminated and applied that it has made impor-
tant changes for the better in our agriculture, the spread of the influ-
ence of these institutions is comparatively slow because the means for
directly reaching the farmers which they now possess are inadequate.
The farmers’ institutes may in a great measure supply this lack. When
properly organized, they will bring to the masses of our farmers the
information which they need to enable them to understand and apply
“the results of the work of the Department and the stations, and will
“impress upon them by practical illustrations and demonstrations the

benefits which advanced scientific knowledge may confer upon our
agriculture. Through the institutes, as in the casc of other educa-
tional agencies, the living teacher coming in contact with the living
worker can produce results which it is hopeless to expect from printed
docuinents, however well written and illustrated.

2 A1901—6
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INVESTIGATIONS ON THE NUTRITION OF MAN.

The investigations on the food and nutrition of man during the past
year have included dietary studies and cooking, digestion, and metab-
olism experiments. They have been conducted in various parts of
the United States in, cooperation with the experiment stations, agri-
cultural colleges, and universities. Seven technical bulletins, two
farmers’ bulletins, and a Yearbook article on these investigations have
been published during the past year.

The evidences of popular and scientific interest in investigations on
the food and diet of man continuc to multiply. The results of the
investigations of the Department are being incorporated in other inves-
tigations and in scientific works on this subject, and the apparatus and
methods devised by our investigators arc being adopted both at home
and abroad. Our publications are being used in unusual extent in
connection with the courses of instruction in domestic science in schools
of all grades in this and other countries, and are also much sought
after by women’s organizations interested in the promotion of home
econormics.

The lines and methods of investigation of the problems of the nutri--
tion of man have now been so far worked out that it seems desirable
that some features of this work should be conducted on a larger scale
than hitherto, with a view to a more definite application of their results
to practical affairs. For cxample, while a considerable number of
dietary studies have been made, these have by no means covered the
variety of conditions existing in different parts of this country and
among people of differentoccupations. A moresystematicand thorough
attempt may well be made to collect reliable data regarding the food
habits of our people. We nced especially to study the food consump-
tion of our farmers and rural and urban wage-workers in different
regions, with special reference to their hygienic and economic require-
ments. Again, it is believed that the results of nutrition investigations
already made may be practically and bencficially applied in a wide
way to the feeding of man wherever a considerable number of persons
are to be fed on a systematic plan. This applies especially to boarding
schools, college clubs, reformatory and penal institutions, and hospitals
for the insane and other dependent classes. : ,

A beginning has already been made in this direction, but there is still
room for a large amount of investigation before definite suggestions of
general application can be made. The importance of this subject may
be illustrated by reference to the hospitals for the insane in the State
of New York, in which the special agent in charge of our investigations
has already made some studies under State auspices. The annual cost
of the food supply to these hospitals has been over $1,000,000. The
investigations already made show that not only may the total cost be
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considerably reduced and large wastes prevented, but that the dietaries
of the inmates of these institutions may be much improved by atten-
tion to the facts and principles established by nutrition investigations.
These preliminary investigations have also shown the need for more
accurate inquiries regarding the food requirements of different classes
of persons in these institutions. In the State of New York alone not
far from 100,000 pcople of the dependent and delinquent classes are
maintained in public institutions at an annual expense of $26,000,000,
of which about $6,000,000 is expended for food. This will give some
indication of the vast interests at stake in this matter when we take the
whole country into account. Certainly here is a field of investigation
upon which the Department might well enter, and in which results of
great practical value might be expected.

For the extension of nutrition investigations in the two lines above
mentioned, namely, (1) dietary studies of farmers and rural and urban
wage-workers, and (2) studies with reference to the utilization of the
results of nutrition investigations in public institutions, I indorse the
recommendation of the Director of the Office of Experiment Stations
that $5,000 be added to the present appropriation for the nutrition
investigations.

Now that the governmental, commercial, and other interests of our
people are so largely concerned with tropical regions, the determina-
tion of the food habits and requirements of people living in such
regions has become a matter of much importance. The continuance
of soldiers, sailors, and civil officers of the United States in such
regions would of itself justify the institution of investigations to deter-
mine the best dietaries for their use while there. With our rapidly
expanding commerce and the going out of considerable numbers of
our people to reside in tropical regions, there is additional reason for
undertaking such studies. Moreover, we need to study the dictaries
~ of the native populations which have recent]y come under the control

of the United States, with a view to determining the relation of their
food habits to their health and industrial efficiency. Such investiga-
tions may easily become an important factor in the agriculture, trade,
and commerce of these regions, as well as in the formulation of plans
for the improvement of the conditions of life among these peoples. 1
have thercfore indorsed the recommendation of the Director of the
Office of Experiment Stations that a special appropriation of $5,000 be
made to enable this Department to undertake studies of the food sup-
ply and consumption of people living in the Tropics.

IRRIGATION INVESTIGATIONS.

The irrigation investigations conducted through the Office of Experi-
ment Stations have been extended during the past year as far as the
appropriation of $50,000 would permit. These investigations have
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followed two general lines in accordance with the terms of the appro-
priationact: (1) Studies of irrigation laws and the social and industrial
institutions of irrigated agriculture; (2) investigations of the methods
by which water is conserved, distributed, and used.

JRRIGATION LAWS«

The significance of the facts disclosed by the study of irrigation laws
can be appreciated only by those familiar with Western conditions,
which are in striking contrast to those of the Iast. In the East
moisture comes from the clouds; in the West farmers must secure it
from other sources. In the East irrigation may supplement rainfall;
in the West it must take its place. Not only is the availability of
streams for irrigation the measure of settlement, but the character of
the social and industrial life of those who depend upon them will be
profoundly influenced by the laws and customs which govern the
ownership and control of water.

The most impressive fact connected with irrigated agriculture is the
dominating influence of streams on the peace and success of cultivators
of the soil: The character of the titles to water finally recognized will
do more than all other influences combined to determine whether
Western farmers are to be tenants or proprietors. This makes it of
vital importance that the disposal of ‘the water resources of the West
should be hedged about by every safeguard which experience can
suggest. Every consideration which justified the General Government
in organizing a burcau for surveying, mapping, and disposing of the
public lands applies with equal force to the orderly and just estab-
lishment of titles to water by public authority, cither State or national.

Unfortunately, however, the importance of this was not recognized
at the outset, hence the management of the public land has no coun-
terpart in the disposal or division of Western rivers. Whoever desires
to acquire public land can learn from official records just what land is
open to.entry and what has been disposed of. The need of reliable
information regarding the amount of water appropriated and the
amount still remaining under public control is more urgent, because
men can se¢ with their own eyes what lands have been settled upon
and improved, but the appearance of a river gives no clue to the
ditches which divert it 50 or 100 miles above or the claims which may
be filed on its waters below.

Thus far all of the laws governing water rights in irrigation have
been passed by the States, and all of the titles to water thus far estab-
lished are either the creation of State statutes or the results of decisions
of State courts. A few States have enacted enlightened codes of
water laws. In these the water-right records are a reliable guide to
those seeking to irrigate land and a protection to those who have
already done so; but there are other States where investers in irriga-
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tion works and incoming settlers must depend on what they see or on
the statements of other settlers in determining what is their prospect
for securing the water supply needed in irrigation. Neither of these
sources of information can be relied upon. As a rule, those who have
rights to water do not encourage the filing of additional claims and are
inclined to say that all the water is appropriated, while newcomers
are inclined to believe, if there is any water running in the stream,
that it is open to their use. The tendency, therefore, is to build more
ditches than the stream will serve, but it is especially marked where
conditions for ditch building are favorable. As therc arc no limita-
tions on the number of claims which may be filed or the number of
ditches which may be built, the establishment of new rights goes on
until there is not water enough to fill all the ditches, when controver-
sics and conflicts inevitably arise. For such conflicts the only means
of settlement thus far provided is a resort to force or the courts. In
the States where rights to water arve determined by ordinary suits at
law, litigation is almost continuous and is exceedingly burdensome.
It too often happens that such suits, instead of settling the nature of
water ownership, only create new issues, which in turn burden the
courts and impoverish water users.

This condition of affairs should not continue. The growing demand
for water for irrigation purposes,the greater needs of citicsand towns
for domestic uses, the importance of streams in the generation of
power, arc making it absolutely nccessary that some simple and final
method of determining and protecting rights to streams shall be pro-
vided. This Department is lending all theaid its means will permit to
bringing this about, and with most cncouraging results. No feature
of these investigations has met with more appreciative recognition
than the study of water-right problems, and the meritorious character
of the laws enacted last winter by several arid States and Territories
shows that the Department’s work is bearing fruit. The importance
of these investigations is not to be measured, however, by results
already achieved, but by their influcnce on the future social and
industrial life of the West.

The report on irrigation in California recently published by this
Department presents an impressive picture of the manner in which
development has been hampered by lack of adequate water laws. The
chaotic and conflicting records of claims, the uncertain limitations on
riparian rights, and the failure to protect all rights by the public divi-
sion of the water supply in times of drought has been a source of anx-
iety to the user and of expense and loss to the not less worthy owner
‘of ditches and canals. The marvelous natural advantages of the State
have been sufficient to offset these drawbacks, but the larger and better
use of water in the future is dependent upon their removal. Espe-
cially is this true if the Government is to construct irrigation works.
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Under present conditions no one knows who would control the water
made available by public funds. No one knows whether the ncedy
user or the speculative holder of a water title would reap the bencfits
of this expenditure. The report on irrigation in Utah, soon to be pub-
lished by this Department, shows with equal clearness the need of laws
to insure stability and justice in the distribution of the water supply.
These reports will be followed by similar investigations in other arid
States. They will present the facts. With these before them the peo-
ple of cach State can determine what action, if any, is required.

Reform in irrigation laws will be final and satisfactory only when
it comes through the enlightenment of the people most concerned. In
a matter so vitally affecting the home as the control of the water sup-
ply no legislation will be effective which has not the sanction of the irri-
gators themselves. As yet, this kind of agriculture is new and its
requirements are only imperfectly understood. Material develop-
ment has outrun the creation of institutions necessary for its protec-
tion. The last is the most diflicult problem, and it is the one now
directly before us. The possibilities of irrigated agriculture are so
great that evelythmg which will contribute to its largest and best
development is a matter of national interest. We are now in the
momentous years when institutions are forming, and the labors of this
Department to foster tendencics in the right direction and to correct
mistakes before they have become fixed by time and custom should be
eontinued. 'What is done now affects not only the present generation
of irrigators, but will vitally influence those of the distant future.

DISTRIBUTION AND USE OF WATER,

The design and improvement of instruments for measuring the
water used in irrigation have reccived the further attention of the
experts employed in this work, and have resulted in registers being
furnished to irrigators at about one-half the cost of foreign instru-
ments made for this purpose. Accurate measurcment of water tends
to promote economy, because it enables farmers to know whether they
are receiving what they pay for and canal companies to check wasteful
use wherever it occurs.

In addition to improving instruments for measuring the depth of
water flowing in canals, a station has been established at Cheyenne,
Wyo., for rating current meters and testing water registers. This
station has been of marked service to the irrigation interests of the
surrounding States.

The studies of the duty of water have been extended so as to embrace
all the problems of ariver. The results show that the volume of water
1equlred to irrigate an acre of land along some parts of a stream will
irrigate two or three acres in other places. They also show the need of
preliminary study of this subject in order to rightly locate ditches and



REPORT OF THE SECRETARY. 87

canals. The water supply in the same river gains in some places from
seepage and loses in other places. An illustration of the change in
volume due to this action was shown last scason by Snake River, in
Idaho. At one place in its course it carried enough water for 200,000
acres of Jand. Forty miles above it wasdry. Nothing had been added
to it by surface streams in the intervening distance. Where it was dry
the water had sunk into the sand; farther down it reappeared on the
surface.

The studies of evaporation and seepage have been extended in order
to show more clearly the extent of the losses from canals from these
sources. Much interest is being manifested in these investigations by
managers of canals. Definite information on the subject is nceded by
those who are planning new works and to enable the managers of the
old ones to distribute their water supply to the best advantage.

The operation of canals which divert streams flowing over sandy
beds, or which are heavily charged with silt, has proven a source of
great perplexity to those in charge, and the influence of sediment in
the maintenance of reservoirs deserves careful consideration in the
location of these works. Much valuable information on this subject
has been gathered during the past year.

In some of the older irrigated districts the percolation of water from
canals, or its wasteful use on fields, has created bogs and marshes on
the lower lands. To make these over-watered fields again productive
drainage will have to supplement irrigation. The plans for drainage
should be made, like those for the original watering, on a comprchen-
sive plan. The individual irrigator can not drain his own farm with-
out the cooperation of his neighbors. Plans for effective cooperation
are nceded, and the aid of this investigation has been asked in their
preparation.

IRRIGATION IN HUMID SECTIONS.

Interest in irrigation in the humid regions of the United States is
constantly growing. This has been stimulated throughout the Middle
West by the drought of last summer, and in the South and Southwest
by the success of the rice industry. In the State of Louisiana more
miles of irrigation canals have been built and more money expended
on pumping plants during the past two ycars than in any arid State.
The application of irrigation in growing rice in Louisiana and Texas
has made land worth originally from $5 to $10 per acre worth $50 to
$100 per acre, and promises to enable the United States to become an
exporter instead of an importer of this important food product.

A recognition of the increased interest in irrigation in the East has
caused this Department to extend its investigations in this part of the
country. The experiments being made by Prof. R. C. Waters, of

.the Agricultural Experiment Station of Columbia, Mo., are attracting
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wide attention in that State, while the investigations of Prof. F. H.
King, of the Agricultural Experiment Station of Wisconsin, at Mad-
ison and Stevens Point, and of Prof. Edward B. Voorhees, of the
Agricultural Experiment Station of New Jersey, will serve to show
the value of irrigation in securing larger yields and providing an
insurance against drought. The indications are that irrigation is to
have a wide field of usefulness in many sections where it is not a
necessity. Iispecial attention has been paid during the past ycar to
the subject of rice irrigation, and a comprehensive report dealing with
the methods of application, the cost of water, and the valuc of the
product will soon be ready for distribution.

The fact that the United States is destined to become one of the

leading irrigated countries of the world makes it especially desirable
that the laws which control the ownership of streams and the methods
of applying water should represent the best thought and experience
of our time. Nothing can be more foolish than to continuc to learn
experimentally for ourselves what is already known clsewhere. The
lessons of southern Europe should be placed before the growing com-
munities of the West through reports of cxperts familiar with our
conditions, and who can thus compare their methods and ours. The
first of such investigations, embracing Italy and Egypt, is now being
carried on.
- In no year since Western settlement began has the prosperity of the
irrigated farm becn as marked as during the one drawing to a close.
The high prices of cattle and sheep have contributed to the profits of
the grower of forage crops. There has been a ready market and good
prices for all the surplus products of the irrigated farm-and garden,
and these high prices have been accompanied by an almost uniform
record of large yields.

AGRICULTURAL ENGINEERING.

The prosecution of these investigations has led to the study of a
number of affiliated subjects, the relation of which to irrigation becomes
apparent only with a thorough understanding of the situation. In
one way or another the whole subject of agricultural engineering is
involved. Especially is this true of the applications of power to farm
work. The subject of pumping will serve as an illustration of this
relation.. In many places pumping furnishes the most economical and
readiest means of securing a water supply. Farmers desire to avail
themselves of all the experience of others before wasting any money
in gathering it for themselves. Ilence this Department is called on
for information as to the amount of water required for a given acre-
age, the size of pump needed to furnish it, the cost of pumping for
different depths, the kind of power to be applied, whether stcam, wind,
gas, water power, or electricity, the cost of machinery, the expense
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of its operation, and, in general, all the aid this Department can fur-
nish in determining in advance whether or not this kind of irrigation
will pay. '

The commercial importance of these inquiries can be understood
only by those who realize the immense sums of money which in the
last two years have been invested in pumping projects to furnish
water. In the rice fields of Louisiana alone several hundred thousand
dollars have been expended. This work is as yet in its experimental
stage, and this Department is doing a very useful service in answer-
ing these inquirics. Another illustration of the manner in which the
investigations in irrigation are naturally going into a broader field of
agricultural engineering is shown in the way studies of the problems
in irrigation engineering have to be supplemented by a knowledge of
drainage engineering. Questions arc also constantly arising regard-
ing systems of water supply and sewerage of farms and the methods
of engineering which will best promote the sanitary welfare of our
agricultural people. Many inquirics are coming from Eastern States
for information regarding the construction of reservoirs and advice
about the handling of water in order to prevent the destructive erosion
of hillside farms. We are beginning to realize that the wasteful
methods of tillage employed during the conquest and settlement of
this country must now give place to more scientific methods, which
will restore what is lost as well as preserve what remains. In many
parts of our country efforts are being made to improve the conditions
of rural, as well as city and village life, by beautifying the environ-
ment of the home and the community through attention to the artistic
laying out of gardens, lawns, large estates, and parks. For the per-
formance of this work in the best manner the services of expert agri-
cultural engineers are required, and already we find here and there
engineers who are giving special attention to these subjects. In
various other ways the aid of the Department is also being invoked.
Without doubt, agricultural engineering is destined to have as useful a
place in this country as it already occupies in European countries,
and it is time that the Department should occupy this field of research
and aid in the development of our agriculture along this line.

NATIONAL ATD FOR IRRIGATION.

There is every reason to belicve that irrigation will, in the near
future, become a subject for legislation by Congress, and there are
important reasons why it should have the attention of that body.
Hereafter the seekers for homes on the public domain must look for
them in that part of the country where cultivated crops can not be
grown by the aid of rainfall alone, and where the extent of irrigation is
the measure of scttlement. It has been the policy of this country in the
past to dispose of its public lands on liberal terms, in order that men
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of limited means could be enabled to establish themselves thereon. If
this policy is to be continued, more favorable conditions for the recla-
mation of the remaining irrigable public land must be provided. The
largest volumes of unappropriated water now existing are to be found
in the great rivers of the West, of which the Missouri, the Colorado,
and their more important tributaries are the notable examples. To
make these streams available, costly and enduring dams and long and
cxpensive main canals must be provided. If the outlay for these is to
be added to the expenditure which each settler must make in building
his lateral ditches, putting his land in condition for cultivation, and
supporting himself and family during the period of this preparatory
labor, the expenditure will be prohibitive for all except men of con-
siderable means. Because of this, agricultural development in the
‘West has for several years been slow, and the period of rapid progress
has probably passed, even under the most favorable conditions which
can be provided.

The desire of the West is not solely, however, for a more rapid agri-
cultural growth, but a more satisfactory one. The uncertain character
of water rights has alrcady been referred to. It is the belief of those
best informed that this can be remedied only by a larger measure of
public control and the making of certain classes of irrigation structures
permanently public works. Among the irrigation works which belong
to this class are diverting dams of such size and importance as to influ-
ence the safety of all who live below them, the main trunk canals of
too great magnitude and cost for private enterprise, and reservoirs
built in the channels of streams used for irrigation. The argument in
favor of making such reservoirs public works is that they should not
be owned by private parties, because the distribution of water from
them, in connection with the ordinary flow of streams, creates com-
plications which should be averted. As their chief utility is to make
possible a larger and better use of the water supply by storing the
floods and supplementing the streams during the periods of drought,
the same argument which justifies the setting aside of forest reserves
and the payment of salaries of men to patrol them applies to the con-
struction of reservoirs by Congress. The purpose in each case is to
conserve and render available the water resources of the West.

The appropriation of money by Congress to construct any of these
classes of irrigation works will bring this country face to face with a
new governmental policy. Thus far we have left the diversion of
streams to private ownership. The construction of public works
with either State or national funds means practically a reversal of
this policy and carries with it a larger measure of public control over
the water resources of the West than has hitherto been practiced or
sanctioned by public sentiment.

. Congress, in dealing with this matter, will have to consider the man-
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ner in which aid can be most effectively extended, as well as to
determine the amount of such aid. It must be borne in mind that we
are not at the beginning of irrigation development. Over two hun-
dred millions of private capital has already been invested in the con-
struction of irrigation works. The rights to streams already acquired
represent many additional millions. The methods and customs hy
which these properties are aperated and rights to streams established
arc the result of an cvolution local in character; hence they differ
widely in the different States. An illustration of the situation which
prevails is furnished by the South Platte River and its tributaries in
Colorado. There are over a thousand separate and distinct rights to
the water of this stream. Some of these rights serve to irrigate over
a hundred farms. The water right of one canal provides for the irri-
gation of over four hundred farms. Practically all of these thousand
appropriations have reference to a common supply. Each right has
a different rank, and the division, extending over thousands of ‘miles
of the main stream and its tributaries, must be carried out with refer-
ence to relative priorities. Such a division is a complex and difficult
problem. It has required nearly half a century for the people of this
section to solve it and devise a working system, but as a result of
their experience each irrigator has come to understand his own rights
and those of his neighbor, and has learned what to expect when the
stream is low and what he can rely upon when it is high.

It is a question whether any appropriations which Congress might
make for the construction of additional works in this distriet would
not inflict more injury than benefit if such construction carried with
it any disturbance or interference with the existing system, which
people undeystand and to which they are attached.

The water laws of Colorado differ from those of other States. In
Utah rights are established in a different manner and are of a different
character, and these rights are enforced by a different body of officials.
There are still other differences in Wyoming, and much more striking
differences in California. This does not mean that any of these sys-
tems are entirely satisfactory. All would be improved by modifica-
tion, but the change trom present conditions should be made only
when the people whose interests arc at stake are rcady for it.

The passage by Congress of any law giving the General Govern-
ment control over irrigation in the West would mean, first of all, the
employment of a large number of new officials and the formulation
of an administrative policy to take the place of thosc now existing in
the States. It would impose upon national officers the duty of deter-
mining what claims to water should be recognized and those which
should be disregarded. As State laws differ from each other, any plan
which Congress might adopt would have to ‘be revolutionary in some
States. If it were certain that the National Legislature would devise a
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just and effective system which would operate everywhere alike, the
unsettling of existing conditions might not be so objectionable, but
there is no such assurance. All who have studied the subject agree
that, notwithstanding the imperfections of State laws, it would be a -
mistake to, attempt reforms by an arbitrary exercise of power from
without, but that the true solution is to educate irrigators as to their
highest intercsts. .

If the States are to control the water supplies, there should be
satisfactory assurance that whatever is made available by public funds
shall bencfit the actual users of water and not enrich the holders of
speculative rights. In some States there is such assurance. These
States are entitled to national aid, because it is known from present
conditions that such aid would be clearly beneficial. DBut therc are
other arid States where the doctrine of riparian rights jeopardizes the
success of every irrigation work now built, as well as any works which
the Government might build. In other States rights have been estab-
lished to many times the existing supply, yet there is nothing to pre-
vent new claims being filed, new diversions made, and unending
litigation over the conflicts thus created. For the Government to pro-
vide an additional supply on these streams before existing controver-
sics are settled would simply aggravate and intensify the evils of the
present situation. Whatever aid Congress extends should be condi-
tioned on the enactment of proper irrigation codes by the States, and
be made to promotc the greater efficiency and success of such laws
rather than interfere with their operation.

INFLUENCE OF LAND LAWS ON IRRIGATION DEVELOPMENT.

The irrigation problemof the arid West is not, however, one of water
alone, but of land and water. The character of the laws which con-
trol the disposal of the 500,000,000 acres of arid public land can not but
have a vital influence on the rapidity and success with which irrigated
~ agriculture is extended. The management of these lands is a great
~ economic trust of the nation and affords one of the highest tests of the
capacity of the Republic to deal with problems of this character.

There are scveral dircetions in which land legislation-can be made
- to promote agricultural development. TLaws to protect investments
of private capital in irrigation works arc urgently needed. Many of
the losses experienced in the past by the builders of large canals have
been due to misfit land laws. The reasons for this are well under-
stood in the West, but apparently not realized elsewhere. One has
been the injury wrought by speculative filings on the land to be irri-
gated. The building of a canal enhances the value of the land it
covers from that of grazing land to that of farming land. With a few
exceptions this increase in value is at least tenfold. Under former
public land laws it was possible to make filings without any outlay
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except land-office fees or without making any substantial improve-
ments, hence every canal survey has been the signal for a rush to the
land office to file on the country to be watered. A majority of those
making these filings were not actual settlers, but speculators secking
to make money by selling out their claims to the ditch company, or
later to those who actually wished to farm the lands.

While all the land laws were doubtless intended to benefit settlers,
they have in practice, in the arid region, too often benefited specu-
lators. Hundreds of filings madc under the desert, preemption, home-
stead, and timber-culture acts have been made by people who never
were farmers and never expected to become farmers. It is to such
filings that scores of meritorious irrigation enterprises owe their failure.
The repeal of the preemption and timber-culture acts, and cutting down
desertland entries from 640 to 320 acres, has improved the situation, but
it can be still further improved by an entire repeal of the desert-land
act and by requiring settlers on homesteads to cultivate as well as to
live on their farms. The desert act was an economic mistake. Six
hundred and forty acres is more arable land than a man of moderate
means can cultivate under irrigation.

GRAZING LAND.

Surrounding the irrigable valleys are vast areas of grazing land
which can never be cultivated because of lack of water, or because the
surface is too broken for irrigation. Although a single acre produces
little forage, the aggregate value of the pasturage is very great, and
large sums of money and many men are employed in the range stock
industries. Probably 400,000,000 acres of the public domain has no
agricultural value except for pasturage. At present it is an open
common with no laws for its protection or its disposal.

The question to be considered is whether this lack of the control of
the grazing lands is an injury or an aid to the irrigation development.
That it must exert an important influence can scarcely be doubted.

In scctions remote from railways or local markets the prohibitive
cost of transportation renders the growing of farm products for sale
unprofitable. These products must be consumed where raised, and the
only product that can be so consumed is winter feed for stock, and this
in turn requires stock to consume it. Many irrigable areas are 50 or
100 miles from a railroad station. The use of grazing lands is as essen-
tial to successful irrigation of these arcas as control of a water sup-
ply, but so long as there is no law giving secure tenurc on grazing
land the farmer under irrigation is subject to the danger of having his
home pasturage eaten up by some nomadic flock or herd. This fre-
quently occurs, and the gravity of the conflicts it provokes is serious.
During the summer months not a week passes which does not witness
an armed encounter either between scttlers and range stockmen or
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among the range stockmen contending for the control of the same
grazing area. If, instead of this uncertain and uneconomic system,
there could be a law for the control of the grazing land which would
unite with a small homestead of irrigated land a larger but limited area
of grazing land, thus cnabling cach farmer to raise his winter feed sup-
ply on his irrigated land while keeping his stock on the grazing lands
in summer, the value of irrigation works would be much enhanced and
a great incentive given to development by private capital.

The purpose of such union of the irrigable and grazing lands would
be to divide the grazing land into a multitude of small holdings and thus
increase the number of people benefited by it; to give security of
tenure, which will make the growing of live stock attractive to many
who are now repelled by the risks and controversies of the open range;
to give increased value to irrigation, and provide the conditions indis-
pensable to success in many localities. Such a land system would also
encourage the introduction of improved breeds of stock, because it
would afford better opportunities to care for them. At present there
is little inducement to such improvement, because of lack of control
over the country occupied. It would enlist self-interest in the improve-
ment, or at least the preserv